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Introduction

Buffer formulation equipment is integral to your ability to produce biopharmaceuticals at scale. In this buyer’s guide, our buffer formulation 
experts give actionable insights and guidance for getting started.

Biopharmaceuticals are critical in treating various diseases, from cancer to autoimmune disorders. These medical drugs include vaccines, monoclonal antibodies, cell therapies, and other 
biological products. They are designed to target specific pathways within the body, offering precise and personalized treatment options.

The need for biopharmaceuticals is growing rapidly. As the global population increases, so does the prevalence of complex and chronic diseases, which drives the demand for more effective and 
innovative treatments.

Simultaneously, advancements in biotechnology are revolutionizing drug development, enabling the creation of highly targeted therapies. These innovations are pushing the industry to produce 
cutting-edge drugs more efficiently and scale up bioproduction to meet the growing global need. This is advantageous because large-scale bioproduction allows for:

Cost Efficiency
Large-scale bioproduction reduces 
per-unit costs through economies 

of scale, making biopharmaceuticals 
more affordable.

Enhanced Quality Control
Standardized processes and 

automation in large-scale production 
improve consistency and reliability.

Faster Distribution
Global production sites enable quicker 

delivery of medicines to various 
regions, which minimizes shipping 
delays and improves accessibility.
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 Maintaining optimal pH: Buffers stabilize the pH of solutions, which is 
crucial for creating the ideal environment for biochemical reactions and 
ensuring consistent product quality.

 Stabilizing biomolecules: Proper buffering prevents the degradation 
and denaturation of sensitive biomolecules, preserving their functionality 
throughout the production process.

 Enhancing reaction efficiency: Effective buffer preparation ensures 
biochemical reactions occur under optimal conditions, which improves 
reaction rates and overall production efficiency.

 Facilitating purification processes: Buffers support chromatographic  
and other purification methods by maintaining the conditions needed  
for effective separation and purification of target biomolecules.

How Does Buffer Management Play a 
Role in Large-Scale Bioproduction?
Buffer management controls and maintains the composition and concentration of 
buffer solutions essential for large-scale bioproduction. This process plays a key 
role in:

Traditional Buffer Preparation vs. Inline Buffer 
Formulation
Traditional buffer preparation methods involve producing large quantities of buffer solutions and 
storing them in extensive tank farms until needed. However, if the stored buffer is not used before it 
deteriorates, it must be purged, and the tanks cleaned and refilled, leading to inefficiencies and additional 
maintenance costs.

Another common method is the manual preparation of buffer concentrates. These concentrates, which 
may come in powder form, need to be dissolved and mixed into larger tanks. This process can expose 
workers to airborne particles from the powders, requiring personal protective equipment (PPE) and 
increasing the risk of contamination. The manual preparation process can also be labor-intensive and 
prone to errors.

Addressing these challenges involves exploring more streamlined and automated 
buffer management solutions to enhance efficiency and safety.

Inline buffer formulation is an ideal solution. This technique involves buffers that are prepared in real 
time and on demand as needed during the production process rather than in large batches ahead of 
time. By integrating the buffer preparation directly into the production line, you allow for more flexible, 
efficient, and scalable operations.

In this buyer’s guide, we offer a comprehensive view of inline buffer formulation equipment that 
can enhance your process. We also provide key considerations for features, budget, and vendors 
to help you make an educated decision.
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Buffer Formulation Equipment

The Basics of Downstream Processing for Inline Buffer Formulation
Downstream processes require large volumes of dilute and often complex buffers. Here is how 
inline buffer formulation plays a role in each step of the downstream process.

Step 1: Cell Harvesting
In the initial step of cell harvesting, prepared buffers help maintain cell integrity and optimize the 
separation of cells from the culture medium, reducing the risk of premature lysis and ensuring a 
clean start to downstream processing.

Step 2: Cell Lysis
Moving into cell lysis, buffers provide the necessary conditions for controlled lysis, protecting the 
stability of the target biomolecules while minimizing the release of unwanted contaminants.

Step 3: Clarification
During clarification, inline buffer systems adjust pH and ionic strength in real time, facilitating the 
efficient removal of cell debris and preventing product loss.
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Step 5: Filtration
Inline buffer formulation (IBF™) systems support concentration and diafiltration steps by providing 
fresh buffers that maintain product stability and facilitate buffer exchange, which is crucial for 
preparing the product for final formulation or further processing.

Step 6: Precipitation
In the precipitation stage, buffers selectively precipitate either the target protein or unwanted 
impurities by finely tuning the pH and ionic conditions. This controlled precipitation process 
maximizes yield and purity.

Step 7: Virus Inactivation/Removal
During virus inactivation or removal, inline buffer formulation ensures the product remains stable 
while effectively eliminating viral contaminants through low pH treatment or filtration.

Step 4: Chromatography
As the process advances to chromatography, inline buffer formulation becomes even more critical. 
The process delivers precisely tailored buffers for binding, washing, and elution phases, which are 
essential for the effective separation and purification of the target product. The ability to adjust 
these buffers dynamically enhances the consistency and quality of the purified product.

Step 8: Polishing
Finally, in the polishing step, which aims to achieve the highest purity levels, buffers are customized 
to fine-tune purification conditions and enhance product stability, ensuring that the final 
biopharmaceutical product meets stringent regulatory and quality standards.

To enhance the inline buffer formulation process, you 
need equipment that will:

Across all these stages, inline buffer 
formulation provides real-time 
adaptability, precision, and efficiency.

 Precisely control buffer composition.

 Automate real-time adjustments.

 Integrate seamlessly with downstream processing systems.

 Ensure consistent, high-quality buffer preparation tailored 
to the specific needs of each production stage.

Let’s explore them now.
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Innovative Inline Buffer Formulation Equipment
Asahi Kasei Bioprocess offers the following equipment to improve the inline buffer formulation process:
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The MOTIV 3 is a 3-pump inline buffer formulation system that simplifies the 
creation of dilute and conditioned buffers using up to three separate streams.

A larger pump delivers the diluent (typically WFI or purified water) into the system, 
while two smaller pumps supply the buffer concentrate and an acid or base modifier.

There are several product options for the MOTIV 3 that offer different flow rates:

Name Liters per hour

MOTIV® 310 Up to 1,000

MOTIV® 312 Up to 1,200

MOTIV® 325 Up to 2,500

MOTIV® 350 Up to 5,000

MOTIV® 3
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The MOTIV 5 is a 5-pump inline buffer formulation system designed to produce 
complex buffers using up to five different streams.

The system allows for precise buffer formulation through conductivity, pH, and 
mass flow control.

MOTIV 5 comes with varying flow rates:

Name Liters per hour

MOTIV® 510 Up to 1,000

MOTIV® 512 Up to 1,200

MOTIV® 525 Up to 2,500

MOTIV® 550 Up to 5,000

MOTIV® 5
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If the standard 3- and 5-pump designs don’t meet your production needs, Asahi 
Kasei Bioprocess can build you a system that will.

The MOTIV®plus offers enhanced customization options and supports non-standard 
flow rate ranges. The system uses specialized materials such as AL6XN for corrosion 
resistance and accommodates additional pumps for processes that require more 
than five primary streams.

MOTIVplus can also integrate additional inline monitors, such as refractive index 
sensors, to provide greater control and precision in buffer formulation.

MOTIV®plus
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The MOTIV SU is a single-use inline buffer formulation system designed to produce 
complex buffers on demand with efficiency and precision. It creates buffers all from 
one pump head without requiring CIP/SIP procedures between batches. This makes 
it ideal for biomanufacturers looking to avoid the time and costs associated with 
cleaning and validation.

The MOTIV SU system is particularly beneficial for processes involving chemicals 
that could contaminate future batches, as its replaceable, pre-built components 
ensure easy maintenance and quick readiness for reuse.

Built on the same platform as the MOTIV, the MOTIV SU offers a flexible, contamination- 
free solution that aligns with the growing trend of single-use systems in bioprocessing.

Now that you understand the different options for inline buffer formulation 
equipment, let’s explore the specific features you need.

MOTIV® SU
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Features to Consider

As you shop for buffer formulation equipment, it’s important to 
pay attention to the features because they directly impact the 
efficiency of your bioprocessing operations. Here are essential 
features to consider:

Automation

Flexibility

Accuracy and Precision

Blending Technology

Usability



The Buyer’s Guide to Buffer Formulation Equipment14

Automation
Automation in buffer formulation systems allows for the consistent preparation of 
buffers across multiple batches, which is essential for maintaining product quality and 
reproducibility in bioproduction.

With automated systems, operators can trust the equipment to perform 
tasks precisely as programmed, minimizing the risk of human error, and 
ensuring that each batch meets strict specifications.

Incorporating 21 CFR Part 11 compliance into these automated buffer formulation 
systems further enhances the integrity and traceability of batch record keeping. 
By ensuring that all electronic records and signatures associated with buffer 
preparation are secure, validated, and auditable, manufacturers can confidently 
rely on their automated systems to produce consistent and high-quality buffers and 
maintain full regulatory compliance.

When every process step, from formulation to final product, is documented and 
verifiable, the manufacturer and end-user are protected from potential errors or 
discrepancies in production.

Usability
Usability is a key focus in the design of Asahi Kasei Bioprocess’s buffer formulation 
equipment. Our “Built for You” approach emphasizes user functionality, safety, and 
comfort. By prioritizing ergonomic design, we ensure that our equipment is easy to 
operate and reduces user strain, enhancing productivity and efficiency on the floor.

A user-friendly interface is equally important in buffer formulation equipment 
because it ensures that operators can easily navigate and control the system. 
Operators may struggle to achieve the desired results if the automation software is 
complex or difficult to use

OCELOT offers intuitive interfaces with features like drag-and-drop functionality, 
making it accessible even to operators with less specialized training.

Asahi Kasei Bioprocess equips each MOTIV system 
with OCELOT™ System Control, a control software 
that integrates and interfaces with your plant-
wide control system.

Flexibility
Flexibility allows a single buffer formulation system to efficiently produce large volumes 
of buffer, reducing the need for multiple systems and minimizing operational complexity. 
A flexible system also makes it easier to produce complex buffers that may require 
precise adjustments in pH, conductivity, or ionic strength.

Consider a flexible buffer formulation system that can adapt to different production 
needs, whether scaling up for large batches or fine-tuning conditions for specialized 
formulations. This adaptability ensures the equipment can meet the diverse and 
evolving demands of bioproduction, which ultimately maintains efficiency, reduces 
downtime, and simplifies the overall process of generating buffers

The Buyer’s Guide to Buffer Formulation Equipment14
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Accuracy & Precision
Accuracy and precision are largely driven by the high-quality sensors incorporated into 
buffer formulation systems. These sensors provide continuous, real-time feedback on the 
buffer’s properties, such as pH and conductivity, ensuring that the buffer remains within 
the specified parameters.

With such precise control, the equipment can be programmed to maintain buffer conditions 
within strict limits. If the buffer’s parameters deviate from the set range, the system can 
either shut down or quickly correct itself to prevent out-of-spec conditions. This high level 
of accuracy minimizes waste, as it ensures that the buffer remains usable and in specification 
for extended periods, whether minutes or hours, depending on the operational needs.

Blending Technology
Blending technology ensures buffers are mixed efficiently and precisely. One key aspect is 
recirculation blending technology, which continuously circulates the buffer to achieve a 
homogeneous mixture. This technology ensures that the blending process is thorough  
without being too aggressive, avoiding potential damage to sensitive materials.

The recirculation process allows the buffer to be blended to a rough state 
initially, after which sensors monitor the mixture to fine-tune its composition.

The blending technology and sensors adjust the mixing parameters to achieve the desired 
specifications. This real-time feedback loop ensures that the final buffer meets the required 
standards, enhancing accuracy and quality.

Speed is another important factor in blending technology. Efficient systems can blend the buffer 
and achieve the desired specifications rapidly, often within a minute. The recirculation blending 
technology facilitates this quick turnaround by continuously mixing the buffer and using pressure 
and sensor data to navigate the blending process effectively.

In addition to the essential buffer formulation equipment features, remember to consider 
your budget and the available vendor options. Let’s explore these aspects in more detail.

The Buyer’s Guide to Buffer Formulation Equipment15
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Budget & Vendor Considerations

Before purchasing buffer formulation equipment, evaluate your budget and 
vendor options. Your budget helps ensure your investment is financially feasible 
and delivers optimal value. At the same time, selecting the right vendor affects 
the quality, reliability, and support you receive. Thoughtful consideration of these 
factors will position you for long-term success.

Initial Investment
Your initial investment has a long-term impact on operational efficiency and 
cost-effectiveness. Even with a higher initial price, investing in higher-quality 
buffer formulation equipment can provide significant long-term benefits.

Premier buffer formulation equipment requires less maintenance and 
experiences reduced downtime, increasing productivity and cost savings 
over time. Since consistency and reliability are critical in buffer formulation, 
minimizing downtime with top-tier equipment is essential for smooth and 
efficient operations.

Operating Costs
Consumables such as MOTIV® SU tube sets help to maintain buffer purity and 
ensure the efficiency of each batch. These consumables must be replaced 
regularly to maintain optimal performance and avoid contamination, which 
contributes to the equipment’s ongoing operational costs. By accounting for the 
cost of these consumables, you can more accurately estimate the total cost of 
ownership over the equipment’s lifespan.

Budget
There are four core parts of your budget to consider when purchasing equipment 
for buffer formulation:

Initial investment

Operating costs

Maintenance and support

Trade-offs



The Buyer’s Guide to Buffer Formulation Equipment17

Preventative Maintenance & Support
Preventative maintenance is key to keeping your buffer formulation equipment running 
smoothly, helping to avoid unexpected failures and reduce downtime. Quick and efficient 
support from your vendor, whether remotely or on-site, is vital in resolving any issues and 
minimizing the impact on your operations.

Access to expert support is essential, as it gives operators the confidence to 
address technical challenges swiftly and effectively.

Consistent, reliable support ensures the longevity of your equipment and maintains high 
levels of productivity and cost-efficiency in your processes.

Trade-offs
While the initial investment in buffer formulation equipment may be substantial, it can lead to significant 
cost savings in other areas, particularly storage. Traditional buffer preparation methods require large 
volumes of pre-formulated buffers to be stored in massive tank farms, which not only demands substantial 
space but also incurs ongoing costs related to the maintenance, temperature control, and security of these 
storage facilities.

By using advanced buffer formulation equipment, you can produce buffers on demand 
and eliminate the need to store thousands of liters of prepared buffer solutions.

This frees up valuable space while reducing the financial burden associated with maintaining large storage 
infrastructures. Plus, on-demand buffer formulation minimizes the risk of buffer degradation over time, 
ensuring that the buffers used in your processes are always fresh and within the required specifications.

The Buyer’s Guide to Buffer Formulation Equipment17
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Customer Support & Training
A vendor with dedicated customer support ensures researchers receive the help they need throughout 
the buffer formulation equipment’s lifecycle. This begins with comprehensive training programs that 
enable operators to use and maintain the equipment effectively.

By offering hands-on training, educational materials, and recorded tutorials, the vendor makes it easier 
for users to implement and operate the equipment smoothly. Responsive customer support teams are 
also crucial, providing quick solutions to technical issues and queries.

On-site setup assistance and training that enhances the user experience will also instill confidence in 
operators and ensure successful equipment use.

Building correct buffer recipes is another critical part of optimizing your buffer formulation process. 
Expert guidance from your vendor allows you to navigate the intricacies of recipe development and 
ensure you understand the specific parameters necessary for your formulation.

Whether it’s selecting the appropriate concentrations, adjusting pH levels, or 
achieving the perfect balance of components, knowledgeable support staff can 
provide the insights needed to refine your recipes.

Vendors
When you’re evaluating vendors, keep these considerations in mind:

 Customer support and training

 Reputation and experience

 Warranty and service agreements

 Regulatory compliance
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Reputation & Experience
A strong reputation is founded on a history of reliability, innovation, and customer satisfaction. 
Selecting a reputable vendor significantly lowers the chances of facing challenges like product defects, 
delays, or insufficient support—factors that can disrupt research timelines and compromise results.

Industry recommendations and positive feedback from colleagues can offer 
valuable insights into a vendor’s reliability, product quality, and customer service.

Therefore, it’s wise to choose a vendor with a proven track record of consistently meeting 
customer expectations.

Regulatory Compliance
Choose a vendor that prioritizes regulatory compliance. Adherence to industry standards like Good 
Manufacturing Practices (GMP), Good Laboratory Practices (GLP), and 21 CFR Part 11 (for automation) 
ensures equipment meets strict quality and safety requirements, helping to reduce the risk of 
contamination or errors.

Vendors with ISO certification are committed to high-quality standards and effective quality control.

Validation and documentation support, such as that offered by Asahi Kasei 
Bioprocess, helps customers meet regulatory requirements and prepare for audits.

Certifications like UL, ASME, and ATEX further ensure equipment safety and suitability for use in 
hazardous environments, providing confidence in regulatory compliance and protecting the integrity 
of your processes.

Warranty & Service Agreements
Warranty and service agreements are crucial when choosing a vendor for buffer formulation 
equipment. They offer essential support and assurance throughout the equipment’s lifecycle. The 
warranty, typically lasting one to two years, protects against defects and provides confidence in 
the equipment’s quality.

Service agreements can be customized to match the buyer’s needs. Highly skilled teams 
might opt for basic coverage, while those needing more support may choose comprehensive 
agreements. These agreements ensure prompt technical assistance, troubleshooting, and 
preventative maintenance, which reduces downtime and maximizes equipment performance.
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In summary, investing in equipment that 
aligns with your budget and is sourced 
from a reputable vendor improves the 
efficiency and compliance of your buffer 
formulation process.
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Conclusion

As illnesses become more complex and widespread, so does the need for effective 
biopharmaceuticals at scale. Large-scale bioproduction provides a path forward, and inline 
buffer formulation plays a key role in meeting the growing demand by enabling more 
flexible, efficient, and scalable operations.

Inline buffer formulation requires reliable, high-performing equipment to ensure consistent 
buffer preparation, minimize operational downtime, and maintain the stringent quality 
standards necessary for large-scale biopharmaceutical production.

When investing in inline buffer formulation equipment, consider the full budget, including 
initial investment, operating costs, maintenance, and trade-offs. While upfront costs may 
be high, reliable equipment offers long-term savings through increased efficiency, reduced 
downtime, and minimized storage needs.

Selecting the right vendor is crucial for success. A reputable vendor ensures reliability and 
innovation, while strong support and training help your team operate the equipment effectively. 
Comprehensive warranties and service agreements minimize downtime, and choosing a 
vendor with strict regulatory compliance ensures your equipment meets industry standards.

Asahi Kasei Bioprocess offers innovative inline buffer formulation equipment, 
including the MOTIV® 3, MOTIV® 5, MOTIV®plus, and MOTIV® SU. Our products 
are built for you to ensure all your needs are met. To learn more about our 
products, contact us.
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