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Refrigerated centrifuges are at the forefront of laboratory equipment, enabling a wide range of applications from biology and chemistry to clinical diagnostics. These powerful instruments rely heavily on advanced cooling systems. In this article, we explore the significance of cooling systems in refrigerated centrifuges and delve into the latest
technological advancements that are revolutionizing temperature control in centrifugation processes. The use of advanced cooling systems is one of the most important aspects influencing the success and reliability of centrifuge processes. Perhaps the most crucial role of cooling systems in refrigerated centrifuges is to maintain sample integrity.
Many biological and chemical processes are extremely temperature sensitive. Without sufficient cooling, the heat created by high-speed centrifugation might cause sample degradation, denaturation, or change. Cooling systems ensure a steady and controlled environment within the centrifuge chamber, protecting sensitive samples’ molecular
structures. Accurate and reproducible results in scientific investigations rely greatly on precise temperature control. Cooling systems in refrigerated centrifuges allow researchers to establish and maintain specified temperatures, according to the unique needs of various sample types. This is especially important in domains like molecular biology,
where DNA, RNA, and proteins can be extremely sensitive to temperature fluctuations. The forces created during centrifugation might cause thermal stress to samples. Cooling systems serve an important function in dispersing heat and minimizing thermal stress, which could impair the samples’ integrity. Maintaining a steady temperature reduces
the possibility of artifacts and ensures that the results accurately reflect the attributes of the original samples. Advanced cooling systems extend the versatility of refrigerated centrifuges, allowing them to accommodate a diverse range of applications. From routine clinical diagnostics to specialized research protocols, the ability to control and adjust
temperatures ensures that these instruments can effectively process various sample types with specific temperature requirements. In many experiments, especially those involving the separation of complex biological mixtures, centrifugation processes can be time-consuming. Cooling systems enable the extension of centrifugation durations without
compromising sample integrity. This is particularly beneficial in experiments that require prolonged exposure to high centrifugal forces. Maintaining a constant temperature during the centrifugation process reduces experimental variability. Temperature fluctuations can provide inconsistent findings, making it difficult to draw precise conclusions
from tests. Cooling systems improve the repeatability and dependability of study findings. Advanced cooling systems in refrigerated centrifuges are designed to be energy-efficient, contributing to sustainable laboratory practices. Energy-efficient components, such as variable speed compressors, not only reduce power consumption but also lower
operational costs in the long run. In some advanced refrigerated centrifuges, cryogenic chilling technology is used. This entails fast reaching extremely low temperatures using liquefied gases such as liquid nitrogen or liquid helium. Cryogenic cooling is extremely successful at maintaining accurate and consistent temperatures during centrifugation.
Variable speed compressors are an essential part of modern cooling systems. These compressors can alter their rotation speed to meet cooling demands, allowing for precise temperature control. The ability to dynamically adjust compressor speed enhances energy efficiency and ensures that the temperature within the centrifuge chamber remains
stable, even during varying loads or environmental conditions. Integrated heat exchangers play a significant role in the efficient dissipation of heat generated during centrifugation. These heat exchangers transfer heat away from the centrifuge chamber, helping to maintain a consistent temperature. Advanced designs optimize the heat exchange
process, contributing to temperature uniformity and preventing fluctuations that could affect sample integrity. The choice of insulation materials is crucial in minimizing heat exchange between the inside and outside of the centrifuge. Advanced cooling systems incorporate high-quality insulation materials with low thermal conductivity. This insulation
helps to create a well-isolated environment, reducing the impact of external temperature variations on the samples being processed. To ensure precise temperature control, advanced cooling systems are equipped with thermal sensors and monitoring systems. These sensors continuously measure the temperature within the centrifuge chamber,
providing real-time feedback to the control system. The monitoring system adjusts cooling parameters based on this feedback, ensuring that the set temperature is maintained accurately. Some refrigerated centrifuges use adaptive cooling algorithms that automatically modify cooling parameters in response to changing conditions. These algorithms
include aspects like as load variations, changes in ambient temperature, and the unique needs of the samples being processed. This adaptive technique ensures optimal temperature regulation under a variety of conditions. Advanced cooling systems often include user-programmable cooling protocols. Researchers can customize temperature profiles
based on the specific needs of their experiments. This level of customization allows for flexibility in handling diverse sample types and conducting experiments with varying temperature requirements. The noise generated by cooling systems can impact the laboratory environment. Advanced refrigerated centrifuges are designed with low-noise cooling
systems, reducing disruptions in shared laboratory spaces. This is achieved through the use of sound-dampening materials and optimized cooling system designs. Energy efficiency is a key consideration in the design of advanced cooling systems. Components such as variable speed compressors, energy-efficient motors, and optimized heat exchangers
contribute to reducing overall energy consumption. This not only benefits the environment but also aligns with the trend toward sustainable laboratory practices. Advanced cooling systems often incorporate safety features, such as overheat protection and fail-safe mechanisms. These features ensure that the refrigerated centrifuge operates within
specified temperature limits, minimizing the risk of damage to samples or the centrifuge itself. The continuous evolution of refrigerated centrifuges is characterized by ground-breaking advances in cooling systems. These advancements provide researchers with accurate temperature control, sample preservation, and flexibility in experimental
applications. As technology advances, we may expect increasingly more advanced cooling systems that will enhance the capabilities of refrigerated centrifuges, making them important equipment in laboratories doing cutting-edge scientific research and diagnostic developments. Designation: Global Marketing Head. In the world of laboratory and
clinical research, the refrigerated centrifuge is an invaluable piece of equipment. Its ability to separate substances based on density while simultaneously keeping the samples cool makes it a critical tool in many scientific and medical applications. This article delves into what a refrigerated centrifuge is, its uses, advantages, and various features that
make it essential for laboratory procedures. What is a Refrigerated Centrifuge? A refrigerated centrifuge is a specialized piece of equipment designed to spin samples at high speeds, creating a centrifugal force that separates the components of the samples based on their density. Unlike standard centrifuges, refrigerated models can maintain a
specific temperature during operation, which is crucial for samples that are sensitive to heat and require preservation of integrity. How Does a Refrigerated Centrifuge Work? The functioning of a refrigerated centrifuge is based on the principles of centrifugation, which revolves around the separation of substances by applying a rotational force.
Here’s how it works: The Centrifugation Process Sample Preparation: Before the centrifugation process begins, samples are collected and placed in appropriate tubes or containers compatible with the centrifuge. Loading the Rotor: The prepared samples are placed into the rotor - the spinning component of the centrifuge. Proper balancing is crucial
to avoid damage during high-speed operation. Setting Parameters: Users can set parameters such as speed (measured in RPM), temperature, and time according to the specific requirements of the samples being processed. Temperature Control: The refrigerated aspects of the centrifuge function by utilizing a cooling system that maintains a specific
temperature throughout the spinning process. This is particularly significant for biological samples, as elevated temperatures can lead to degradation or alteration of sample properties. Centrifugation: Once the centrifuge is activated, it spins the samples at high speeds. The centripetal force generated causes heavier components to move outward,
allowing for separation based on density. Sample Retrieval: After the spinning process is complete, users can safely retrieve separated components, often layer-based, from the sample vials. Applications of Refrigerated Centrifuges Refrigerated centrifuges find their applications in a variety of fields, particularly in research and clinical laboratories.
Here are some of the primary uses: 1. Medical and Clinical Applications In clinical settings, refrigerated centrifuges are vital for processing blood samples, urine, and other biological materials. Plasma Separation: In blood sample analysis, centrifugation is used to separate plasma from red blood cells, allowing for the study of serum components. Cell
Culture: Refrigerated centrifuges enable researchers to process cell cultures while maintaining optimal temperatures, preserving cell viability. 2. Research and Development In research laboratories, refrigerated centrifuges play a fundamental role in various experiments. A. Molecular Biology Molecular biologists utilize refrigerated centrifuges for
nucleic acid extraction, protein purification, and other procedures that require the preservation of sample integrity. B. Environmental Science Environmental scientists use these centrifuges for analyzing soil and water samples, ensuring that temperature-sensitive components remain stable during testing. 3. Biotechnology In the biotechnology field,
refrigerated centrifuges are used in the production of vaccines and pharmaceuticals, where temperature control is essential to maintain active ingredients. Advantages of Refrigerated Centrifuges The choice of a refrigerated centrifuge over a standard centrifuge offers numerous benefits: 1. Sample Preservation One of the most significant advantages
of refrigerated centrifuges is their ability to maintain low temperatures, which helps in preserving the integrity of sensitive samples. This is especially crucial for biological samples that may degrade if exposed to higher temperatures. 2. Enhanced Separation Enhanced separation efficiency is attained because the refrigeration allows for longer
processing times without degradation. As a result, researchers receive more reliable, reproducible results. 3. Versatility Refrigerated centrifuges can accommodate a wide range of rotor types and sample containers. This versatility enables them to be used across various applications, whether in clinical labs or research environments. Key Features to
Look for in a Refrigerated Centrifuge When selecting a refrigerated centrifuge, there are several important features to consider: 1. Temperature Range The temperature range that a centrifuge can maintain is critical. Some applications may require temperatures as low as -20 degrees Celsius, while others may only need refrigeration above freezing.
Understanding sample requirements is key. 2. Rotors and Adapters Different laboratory applications require different types of rotors and adapters. Ensure that the centrifuge you select is compatible with the vials and tubes that you intend to use. 3. RPM and RCF Capabilities Revolutions per minute (RPM) and relative centrifugal force (RCF)
determine the centrifugation speed and separation efficiency. Consider the specifications that best suit your laboratory needs. 4. User-Friendly Controls Laboratories often run multiple centrifugation cycles, so a centrifuge with intuitive controls can enhance efficiency. Look for devices with programmable settings, digital displays, and alarms for easy
operation. 5. Safety Features Safety should always be a top priority in laboratory equipment. Choose a refrigerated centrifuge with features like imbalance detection, automatic rotor recognition, and door locks to prevent accidental opening during operation. Maintenance Tips for Refrigerated Centrifuges Maintaining a refrigerated centrifuge is
essential for ensuring its longevity and optimal performance. Here are some maintenance tips: 1. Regular Cleaning Keep the centrifuge clean by wiping down the interior and exterior surfaces after each use. This prevents sample residue buildup that can affect performance. 2. Check Temperature Calibration Regularly check and calibrate the
temperature settings to ensure that the refrigeration system is functioning properly. 3. Inspect Rotors and Adapters Routine inspections of rotors and adapters are necessary to check for wear and tear. Damaged components should be replaced promptly to prevent accidents. 4. Scheduled Servicing Establish a maintenance schedule with a qualified
technician to conduct thorough servicing, ensuring the centrifuge operates efficiently and safely. Conclusion In summary, a refrigerated centrifuge is an important asset in laboratory and clinical settings, providing reliable, efficient separation of samples while preserving their integrity. The diverse applications, advantages, and key features make it
an essential component of modern scientific research and medical diagnostics. Understanding the functions and maintaining the equipment properly can greatly impact the quality and effectiveness of laboratory results, ensuring that researchers and healthcare professionals can achieve accurate findings in their respective fields. Whether for blood
analysis, molecular biology, or biotechnology applications, choosing the right refrigerated centrifuge can significantly enhance laboratory workflows, leading to improved outcomes and advancements in science and health. What is a refrigerated centrifuge? A refrigerated centrifuge is a specialized laboratory device designed to separate components of
a mixture based on density by spinning samples at high speeds in a controlled temperature environment. By cooling the samples during centrifugation, these devices minimize the risk of thermal degradation, particularly for sensitive biological materials like proteins, nucleic acids, and other macromolecules. The refrigeration feature is essential for
maintaining the integrity of samples, especially when dealing with biological entities that can be sensitive to temperature fluctuations. This capability allows researchers and technicians to ensure that reactions or cellular structures remain stable during separation, contributing to more reliable experimental outcomes. What are the key applications of
refrigerated centrifuges? Refrigerated centrifuges are widely used across various fields, including molecular biology, biochemistry, clinical laboratories, and pharmaceuticals. They are essential for isolating cellular components such as organelles, DNA, RNA, and proteins, which are crucial for many experimental protocols. These applications enable
researchers to conduct studies related to cell biology, genetics, and disease progression. Additionally, refrigerated centrifuges play a vital role in the pharmaceutical industry, particularly in the production and purification of vaccines and therapeutic proteins. By ensuring samples are maintained at lower temperatures, the quality and efficacy of these
biological products are preserved, which is critical for regulatory compliance and patient safety. How do refrigerated centrifuges work? Refrigerated centrifuges operate by spinning samples at high velocities, typically ranging from several thousand to tens of thousands of revolutions per minute (RPM). As the centrifuge spins, the centrifugal force
acts on the particles in the sample, causing denser components to migrate to the bottom of the tube, while lighter components remain suspended in the liquid. This separation process enables a clearer analysis of the components within the sample. The refrigeration aspect of the centrifuge means that, in addition to providing mechanical separation,
the machine also regulates the temperature within the rotor chamber. This is achieved through refrigeration coils or systems integrated into the centrifuge, allowing users to set a specific temperature. It is particularly crucial for processing temperature-sensitive samples or those that generate heat during centrifugation. What types of samples can be
processed using refrigerated centrifuges? Refrigerated centrifuges are versatile and can handle a variety of samples, including blood, urine, cell cultures, and complex biological fluids. In clinical labs, they are commonly used to separate plasma or serum from blood samples. This process plays a significant role in diagnostic testing, allowing medical
professionals to obtain vital information about a patient’s health. In research settings, refrigerated centrifuges facilitate the isolation of macromolecules like proteins or nucleic acids by utilizing specific rotors and tube options suited for each sample type. This versatility makes refrigerated centrifuges essential tools in both clinical and research
laboratories, as they support a wide range of applications, from basic science to advanced medical research. How should I maintain a refrigerated centrifuge? Maintaining a refrigerated centrifuge is crucial for ensuring its optimal performance and longevity. Regular cleaning of the rotor and centrifuge chamber is recommended to prevent
contamination and buildup of debris. After each use, it’s advisable to remove any spills and clean the surfaces with appropriate laboratory solutions to uphold hygiene and prevent cross-contamination of samples. In addition to cleaning, routine calibration and checks of the temperature settings are essential for accurate sample processing. Users
should also monitor the rotor for signs of wear and tear, ensuring that it is intact before use. Regular maintenance schedules, including professional servicing, will further enhance the reliability and efficiency of the centrifuge. What safety precautions should be observed while using refrigerated centrifuges? Safety precautions are vital when
operating refrigerated centrifuges due to the high speeds and potential hazards associated with spinning samples. Always ensure that the centrifuge is balanced by loading tubes of equal weight opposite each other. An unbalanced load can cause the centrifuge to vibrate excessively, which may lead to mechanical failure or accidents. Additionally,
protective gear such as lab coats, gloves, and safety goggles should be worn during operation to safeguard against potential spill risks or sample breakage. Users should also familiarize themselves with the centrifuge’s operating manual and adhere to all manufacturer guidelines, ensuring proper usage and maintenance practices are followed to
mitigate any risks associated with centrifugation. Can refrigerated centrifuges be used for industrial applications? Yes, refrigerated centrifuges have applications in various industries beyond traditional laboratory settings, including food production, biotechnology, and environmental testing. In the food industry, they can be utilized for separating
components from products like juices and dairy, ensuring that quality and safety standards are met. In biotechnology, these centrifuges are essential for the purification of bioactive compounds and genetic materials as part of production processes. Their ability to maintain low temperatures during separation helps preserve the integrity of sensitive
biological products, which is critical for both quality assurance and compliance with regulatory standards. How do I choose the right refrigerated centrifuge for my laboratory? Choosing the right refrigerated centrifuge involves considering several factors, including the types of samples you will be processing, the required speed and capacity, and the
temperature range needed for your specific applications. It’s essential to assess whether you need a benchtop model or a floor-standing unit based on your laboratory’s space and throughput requirements. Additionally, it’s prudent to evaluate the available rotor options and whether the centrifuge supports specialized rotors that cater to your
protocols. Assessing user-friendly features such as programmable settings, ease of cleaning, and the manufacturer’s reputation for service and support can also influence your decision, ensuring you select a centrifuge that meets your laboratory’s needs effectively. A refrigerated microfuge adds two important elements to the classic centrifuge —
coldness and smallness. While the basic operating principle is more or less the same, microfuges can accommodate tiny samples while keeping them cool as they go for a spin. Centrifugation is a tried-and-true process that has given us life-changing medicines, technologies and diagnoses throughout the years, and refrigerated microfuges further
extend the possibilities. With so many types of centrifuges, understanding the special capabilities of a refrigerated microfuge and when to use one can help you find the right equipment for your lab. Jump To: What Is the Difference Between a Centrifuge and a Refrigerated Centrifuge? When you picture a centrifuge, you probably think of a non-
refrigerated version. This unit is called a ventilated centrifuge. When the rotors spin at high speeds, heavier substances in the samples sink to the bottom, while lighter substances stay at the top — a classic example of centrifugation. But all of that high-speed movement in a tight space generates heat, and some samples don’t tolerate heat well. They
may break apart, change shape or behave differently. A ventilated centrifuge draws ambient air into the bowl and sends it out through an exhaust. While this helps to dissipate heat, it doesn’t control the temperature, which can rise by several degrees compared to the ambient temperature. Unsurprisingly, a ventilated centrifuge is typically cheaper
and smaller than its refrigerated cousin. Refrigerated centrifuges compensate for the heat generated during rotation and offer precise temperature controls to keep delicate samples intact, often at temperatures between -40 and -20 degrees Celsius. They can both cool and maintain temperatures for exceptional stability. Centrifuges vs. Microfuges As
you may have guessed by the prefix, microfuges, also called microcentrifuges, are a smaller type of centrifuge. They're geared toward working with small samples, usually with tubes holding 0.5, 1.5 or 2 milliliters of liquid. These smaller sample sizes are common in fields like molecular biology and biochemistry. Microfuges typically spin at much
higher speeds than centrifuges, which can aid in tasks like DNA and RNA extraction, protein isolation, cell fractionation and molecule separation. Like standard centrifuges, microfuges come in refrigerated and non-refrigerated varieties. Browse Our Selection of Microcentrifuges Why Use a Refrigerated Microfuge? A cooled environment is necessary
for many types of samples in clinical and research settings, such as hospitals, universities, blood banks, biotechnology labs and pharmaceutical companies. You may even find refrigerated microfuges used in the chemical and food industries for separation and purification. However it's used, refrigeration maintains the sample's integrity. If a sensitive
biological sample starts to deteriorate during rotation, the results would be skewed and unreliable, and refrigeration helps prevent this scenario. The uses of a refrigerated centrifuge or microcentrifuge are varied and include tasks like removing cellular debris and precipitates, separating proteins from other fluids and isolating DNA and RNA. You can
also use them for enzyme assays, particle separation and blood component separation. By keeping samples cool, a refrigerated microfuge can protect the cells. For example, it might preserve enzymatic activity, retain structural integrity or prevent nucleic acid degradation. A refrigerated microfuge is a necessity for many processes, and adding one to
your lab can offer further benefits, such as: Speed: Because they spin faster than centrifuges, you can separate smaller particles and molecules and finish some applications more efficiently. Versatility: Refrigerated microfuges are incredibly versatile, so you can perform more analyses in the lab. A compact footprint: Their small size means these
instruments won't take up much of your precious floor or benchtop real estate. Cost-effectiveness: If your lab mostly uses small sample volumes, a microfuge might be more cost-effective than a full-sized centrifuge. Ease of use: Many refrigerated microfuges are particularly easy to use, thanks to improved controls and user-friendly software. Do You
Need a Refrigerated Microfuge? If you have sensitive samples that deteriorate when warmed, such as enzymes, blood factors or hormones, a refrigerated centrifuge is likely in order. If those samples tend to be smaller than 2 milliliters, a microfuge is your best bet. Although it might be tempting to pull your regular centrifuge into a cold room and spin
away, this tactic usually isn’t enough. It could reduce the air temperature in the bowl, but it wouldn’t be very effective at reducing the temperature of the rotor, which is needed to compensate for the heat created during rotation. Refrigerated centrifuges are sealed, which helps them control heat more effectively. For applications that rely on precision
and cold temperatures, a refrigerated instrument is a necessity. If size is your biggest concern, you may not need a refrigerated microfuge after all. You can find rotors for regular-sized centrifuges that accommodate the small sample sizes of a microfuge. Shop All Refrigerated Centrifuges Buying a centrifuge calls for a strong understanding of your
expected applications and the options available to you. Because centrifuges come in so many styles, you’ll need to ask yourself a few questions about what you need. As you shop for a refrigerated centrifuge, consider the following aspects: Compressor modulation: Cooling down a centrifuge is similar to cooling down a home. If you turn your AC on and
off as you decide you need it, the temperature will fluctuate wildly. Instead of a thermostat, refrigerated centrifuges use a compressor to control the temperature, and those that modulate the compressor can control the temperature without turning the compressor on and off. Modulation can help keep temperature fluctuations to a minimum and may
be useful for sensitive applications. Rotor style: Typically, your rotor choices include swinging bucket rotors and fixed-angle rotors. Swinging bucket rotors spin the tubes at an increasing angle until the buckets move almost perpendicular to the rotor. They tend to be best for low-speed, high-capacity applications. A fixed-angle rotor keeps its tubes at
a 45-degree angle the entire time and is best for high-speed, low-capacity applications. They can also move faster than swing bucket rotors. Rotor material: A rotor's material will affect how quickly it cools and how well it maintains that temperature. Aluminum rotors tend to outperform carbon and titanium in these areas. If you use a non-aluminum
rotor, you'll need to pre-cool it before running the unit. Tube size: While all microfuges will have small tube sizes, you’ll still need to check that they accommodate your samples. If not, consider a refrigerated centrifuge. Speed requirements: When determining your speed requirements, look at both revolutions per minute and relative centrifugal force.
Bench space: Thankfully, most refrigerated microfuges are quite small, so you probably don’t need to worry much about how much space they’ll take up. Still, try to plan for your unit and consider whether you need an especially compact instrument. Another vital piece of the equation is how you’ll get your refrigerated microfuge. Buying used lab
equipment from a trusted supplier is a great way to save big on the tools you need without taking on excessive risk. At New Life Scientific, we have a wide selection of dependable centrifuges, each of which our experienced team has thoroughly inspected. Most products are ready to ship, so you can avoid the lead times of new equipment, and they’'re
all supported by our 90-day warranty. Still not sure what’s right for you? Our team can help there, as well. We work with labs of all kinds and can help you find the ideal piece of equipment for your needs. Invest in the Right Equipment for Your Laboratory Refrigerated microfuges are a vital component in many labs, helping you protect sensitive
samples while they go for a ride. The equipment you choose will impact the quality of your results, your workflow and your budget, so consider a used system that offers the features you need without a high markup. The experienced team at New Life Scientific is here to help more labs get the equipment they need. Shop our collection of used
microcentrifuges, or contact us today to discuss your needs! To ensure precise temperature control for laboratory and medical centrifuge applications, active thermoelectric coolers and assemblies are more advantageous solutions for centrifuges compared to compressor-based systems. Peltier-based thermal management systems deliver stable and
reliable performance at a lower total cost-of ownership. Tark Thermal Solutions’ Ceramic Plate (CP) Series is a rugged, compact thermoelectric cooler designed for higher current and large heat-pumping applications like benchtop and high-speed centrifuges. When higher cooling capacities are required, the Tunnel Series and SuperCool X Series
thermoelectric cooler assemblies are the ideal solution. For precise temperature control, fast ramp rates and cooling below ambient temperatures, these units can be combined with Tark Thermal Solutions SR-54 Series or PR-59 temperature controllers. Centrifuges are a staple in most labs. They’'ve been around since the mid-1800s and are used to
separate solutions based on the different properties of the elements that make up that solution. Centrifuges are often used in the medical field to separate blood, but they have many uses beyond that. While most labs have at least one basic centrifuge, there is an upgrade you should consider: a refrigerated centrifuge. Refrigerated centrifuges
combine the basic principle of centrifugation with temperature control. This blog will delve into the intricacies of refrigerated centrifuges, exploring their functionality, applications, benefits, and why you should consider the upgrade. Understanding the Functionality of Refrigerated Centrifuges So, what exactly makes a refrigerated centrifuge
different from a standard centrifuge? At its core, a centrifuge is a machine that uses centrifugal force to separate components of a mixture based on their densities. When a sample is placed in a centrifuge and spun at high speeds, the denser particles move outward to the periphery, while the less dense particles remain closer to the center.
Refrigerated centrifuges don’t reinvent the wheel, but what sets them apart is their ability to maintain specific temperature settings during operation. They have a cooling system that can lower and maintain the internal temperature. For example, The MDX-310 has a cooling range from -9°C to 35°C. This feature is crucial for temperature-sensitive
samples and can degrade or denature at higher temperatures, such as proteins, nucleic acids, and specific cellular components. Benefits of Using Refrigerated Centrifuges Temperature control is only one feature, but it comes with many benefits. Preservation of Sample Integrity Perhaps the most important benefit is that refrigeration improves
sample integrity. Refrigerated centrifuges keep temperature-sensitive samples from degrading, ensuring accurate and reliable results. Versatility While you may not see the need for a refrigerated centrifuge, having one will significantly improve the versatility of your setup, allowing you to expand your capabilities immediately. These centrifuges can
handle various sample types and volumes, making them versatile tools across multiple laboratory settings. Improved Safety Safety isn’t just an in-lab consideration when handling biological samples. Temperature control reduces the risk of sample degradation, which can lead to hazardous situations, especially in clinical and pharmaceutical
applications. What Can You Use a Refrigerated Centrifuge For? Depending on your field, the ability to keep samples at a cold, stable temperature has a wide array of benefits and applications. 1. Biological Research For those in biological research, there are some pressing reasons to get a refrigerated centrifuge. For one thing, many proteins require
cold environments to remain stable. Refrigerated centrifuges can separate proteins from cell lysates or other mixtures without compromising their integrity. Another reason is for DNA/RNA isolation. Nucleic acids are sensitive to temperature fluctuations, and maintaining a cold environment during centrifugation ensures the preservation of their
structure and function. 2. Clinical Laboratories Clinical laboratories should process their blood samples using refrigerated centrifuges. Blood components such as plasma and serum should be separated at low temperatures to prevent the degradation of sensitive biomarkers. For labs that conduct urine analyses, centrifuging urine samples at
controlled temperatures helps ensure accurate analysis of various compounds. 3. Pharmaceutical Industry Drug development mandates strict control to ensure accurate results. Pharmaceutical stability studies often require centrifugation at specific temperatures to simulate storage conditions. Producing vaccines also requires temperature control.
Certain vaccines contain components that must be handled at low temperatures to retain their efficacy. 4. Environmental Science When testing water and soil for pollutants, it’'s recommended to centrifuge samples at controlled temperatures to ensure accurate readings since there are many temperature-sensitive compounds and microorganisms. Key
Features of Modern Refrigerated Centrifuges When choosing a refrigerated centrifuge, make sure it comes equipped with advanced features designed to enhance its functionality and user-friendliness, like TOMY’s Centrifuge MDX-310 Digital Temperature Control Precise digital controls allow you to set and maintain specific temperatures, ensuring
optimal conditions for sample processing. Adjustable speed settings enable the centrifuge to accommodate different types of samples and separation requirements. Features such as automatic imbalance detection, lid-locking systems, and emergency stop functions enhance the safety of the equipment. Many refrigerated centrifuges offer
programmable settings for frequently used protocols, streamlining your workflow and reducing user error. Refrigeration will take more energy than a typical centrifuge, so look for options that offer an eco-mode to save on electric costs. Refrigeration Is the Way To Go Refrigerated centrifuges are a must-have in a modern laboratory. They provide the
necessary temperature control to safely and efficiently separate sensitive samples. Their applications span biological research, clinical diagnostics, pharmaceutical development, and environmental science, highlighting their versatility and importance. Refrigerated centrifuges play a crucial role in advancing scientific and medical research by
preserving sample integrity, enhancing efficiency, and ensuring safety. If you’'re looking to upgrade your setup, TOMY’s Centrifuge MDX-310 is your best bet. It combines refrigeration capabilities with advanced safety mechanisms, high power, and an advanced “Rack-In-Rotor” system. If you’d like to learn more, contact us today! A refrigerated
microfuge adds two important elements to the classic centrifuge — coldness and smallness. While the basic operating principle is more or less the same, microfuges can accommodate tiny samples while keeping them cool as they go for a spin. Centrifugation is a tried-and-true process that has given us life-changing medicines, technologies and
diagnoses throughout the years, and refrigerated microfuges further extend the possibilities. With so many types of centrifuges, understanding the special capabilities of a refrigerated microfuge and when to use one can help you find the right equipment for your lab. Jump To: What Is the Difference Between a Centrifuge and a Refrigerated
Centrifuge? When you picture a centrifuge, you probably think of a non-refrigerated version. This unit is called a ventilated centrifuge. When the rotors spin at high speeds, heavier substances in the samples sink to the bottom, while lighter substances stay at the top — a classic example of centrifugation. But all of that high-speed movement in a tight
space generates heat, and some samples don’t tolerate heat well. They may break apart, change shape or behave differently. A ventilated centrifuge draws ambient air into the bowl and sends it out through an exhaust. While this helps to dissipate heat, it doesn’t control the temperature, which can rise by several degrees compared to the ambient
temperature. Unsurprisingly, a ventilated centrifuge is typically cheaper and smaller than its refrigerated cousin. Refrigerated centrifuges compensate for the heat generated during rotation and offer precise temperature controls to keep delicate samples intact, often at temperatures between -40 and -20 degrees Celsius. They can both cool and
maintain temperatures for exceptional stability. Centrifuges vs. Microfuges As you may have guessed by the prefix, microfuges, also called microcentrifuges, are a smaller type of centrifuge. They're geared toward working with small samples, usually with tubes holding 0.5, 1.5 or 2 milliliters of liquid. These smaller sample sizes are common in fields
like molecular biology and biochemistry. Microfuges typically spin at much higher speeds than centrifuges, which can aid in tasks like DNA and RNA extraction, protein isolation, cell fractionation and molecule separation. Like standard centrifuges, microfuges come in refrigerated and non-refrigerated varieties. Browse Our Selection of
Microcentrifuges Why Use a Refrigerated Microfuge? A cooled environment is necessary for many types of samples in clinical and research settings, such as hospitals, universities, blood banks, biotechnology labs and pharmaceutical companies. You may even find refrigerated microfuges used in the chemical and food industries for separation and
purification. However it's used, refrigeration maintains the sample's integrity. If a sensitive biological sample starts to deteriorate during rotation, the results would be skewed and unreliable, and refrigeration helps prevent this scenario. The uses of a refrigerated centrifuge or microcentrifuge are varied and include tasks like removing cellular debris
and precipitates, separating proteins from other fluids and isolating DNA and RNA. You can also use them for enzyme assays, particle separation and blood component separation. By keeping samples cool, a refrigerated microfuge can protect the cells. For example, it might preserve enzymatic activity, retain structural integrity or prevent nucleic acid
degradation. A refrigerated microfuge is a necessity for many processes, and adding one to your lab can offer further benefits, such as: Speed: Because they spin faster than centrifuges, you can separate smaller particles and molecules and finish some applications more efficiently. Versatility: Refrigerated microfuges are incredibly versatile, so you
can perform more analyses in the lab. A compact footprint: Their small size means these instruments won't take up much of your precious floor or benchtop real estate. Cost-effectiveness: If your lab mostly uses small sample volumes, a microfuge might be more cost-effective than a full-sized centrifuge. Ease of use: Many refrigerated microfuges are
particularly easy to use, thanks to improved controls and user-friendly software. Do You Need a Refrigerated Microfuge? If you have sensitive samples that deteriorate when warmed, such as enzymes, blood factors or hormones, a refrigerated centrifuge is likely in order. If those samples tend to be smaller than 2 milliliters, a microfuge is your best
bet. Although it might be tempting to pull your regular centrifuge into a cold room and spin away, this tactic usually isn’t enough. It could reduce the air temperature in the bowl, but it wouldn’t be very effective at reducing the temperature of the rotor, which is needed to compensate for the heat created during rotation. Refrigerated centrifuges are
sealed, which helps them control heat more effectively. For applications that rely on precision and cold temperatures, a refrigerated instrument is a necessity. If size is your biggest concern, you may not need a refrigerated microfuge after all. You can find rotors for regular-sized centrifuges that accommodate the small sample sizes of a microfuge.
Shop All Refrigerated Centrifuges Buying a centrifuge calls for a strong understanding of your expected applications and the options available to you. Because centrifuges come in so many styles, you’ll need to ask yourself a few questions about what you need. As you shop for a refrigerated centrifuge, consider the following aspects: Compressor
modulation: Cooling down a centrifuge is similar to cooling down a home. If you turn your AC on and off as you decide you need it, the temperature will fluctuate wildly. Instead of a thermostat, refrigerated centrifuges use a compressor to control the temperature, and those that modulate the compressor can control the temperature without turning
the compressor on and off. Modulation can help keep temperature fluctuations to a minimum and may be useful for sensitive applications. Rotor style: Typically, your rotor choices include swinging bucket rotors and fixed-angle rotors. Swinging bucket rotors spin the tubes at an increasing angle until the buckets move almost perpendicular to the
rotor. They tend to be best for low-speed, high-capacity applications. A fixed-angle rotor keeps its tubes at a 45-degree angle the entire time and is best for high-speed, low-capacity applications. They can also move faster than swing bucket rotors. Rotor material: A rotor's material will affect how quickly it cools and how well it maintains that
temperature. Aluminum rotors tend to outperform carbon and titanium in these areas. If you use a non-aluminum rotor, you'll need to pre-cool it before running the unit. Tube size: While all microfuges will have small tube sizes, you'll still need to check that they accommodate your samples. If not, consider a refrigerated centrifuge. Speed
requirements: When determining your speed requirements, look at both revolutions per minute and relative centrifugal force. Bench space: Thankfully, most refrigerated microfuges are quite small, so you probably don’t need to worry much about how much space they’ll take up. Still, try to plan for your unit and consider whether you need an
especially compact instrument. Another vital piece of the equation is how you’ll get your refrigerated microfuge. Buying used lab equipment from a trusted supplier is a great way to save big on the tools you need without taking on excessive risk. At New Life Scientific, we have a wide selection of dependable centrifuges, each of which our experienced
team has thoroughly inspected. Most products are ready to ship, so you can avoid the lead times of new equipment, and they’re all supported by our 90-day warranty. Still not sure what’s right for you? Our team can help there, as well. We work with labs of all kinds and can help you find the ideal piece of equipment for your needs. Invest in the Right
Equipment for Your Laboratory Refrigerated microfuges are a vital component in many labs, helping you protect sensitive samples while they go for a ride. The equipment you choose will impact the quality of your results, your workflow and your budget, so consider a used system that offers the features you need without a high markup. The
experienced team at New Life Scientific is here to help more labs get the equipment they need. Shop our collection of used microcentrifuges, or contact us today to discuss your needs! Centrifugation is a fundamental technique used in laboratories to separate substances based on their densities. As laboratory science evolves, the need for precision
and efficiency grows, giving rise to sophisticated equipment such as the laboratory refrigerated centrifuge. This technology combines the principles of centrifugation and refrigeration, ensuring that temperature-sensitive samples remain stable throughout the separation process. In this article, we delve into the working principle, components,
applications, and maintenance of laboratory refrigerated centrifuges, and introduce you to reliable refrigerated centrifuge suppliers. A laboratory refrigerated centrifuge consists of several key components that work together to achieve precise separation while maintaining sample integrity through temperature control: The rotor holds the sample
tubes and spins them at high speeds to generate centrifugal force, which separates the sample components based on density. Types of Rotors: Fixed-Angle Rotors: Hold tubes at a fixed angle relative to the axis of rotation, ideal for rapid separation. Swinging Bucket Rotors: Allow tubes to swing out horizontally during centrifugation, suitable for
separating components with slight density differences. Vertical Rotors: Hold tubes vertically, used for gradient centrifugation. The refrigeration system maintains a consistent, low temperature within the centrifuge chamber, ensuring that heat-sensitive samples remain stable during the centrifugation process. Components: Compressor: Pressurizes
the refrigerant and circulates it through the system. Condenser: Releases heat from the refrigerant to the surroundings. Evaporator: Absorbs heat from the centrifuge chamber, cooling the interior. Refrigerant: The fluid that circulates through the refrigeration system, transferring heat. The control system facilitates the precise control and monitoring
of the centrifuge’s operating conditions, ensuring accurate and repeatable results. User Interface: Control Panel: Allows the user to set parameters such as speed, temperature, and time. Digital Display: Provides real-time information about the operating conditions. The centrifuge chamber houses the rotor and samples, ensuring that the cooling
effect of the refrigeration system is evenly distributed throughout the chamber. Design: Insulated Chamber: Helps maintain a stable temperature by reducing heat exchange with the external environment. Sealed Environment: Prevents contamination and ensures consistent cooling. The drive system provides the mechanical force needed to spin the
rotor at high speeds, generating the centrifugal force necessary for sample separation. Components: Motor: Powers the rotation of the rotor. Drive Shaft: Connects the motor to the rotor. These features enhance the safety and reliability of the centrifuge, protecting both the samples and the equipment. Sensors: Temperature Sensors: Monitor the
internal temperature to ensure it stays within the set range. Speed Sensors: Ensure that the rotor spins at the set speed. Safety Mechanisms: Imbalance Detection: Stops the centrifuge if an imbalance is detected to prevent damage. Automatic Shutoff: Engages in case of overheating or other malfunctions. These accessories ensure that samples are
securely and appropriately positioned within the rotor for optimal separation. Tube Holders: Securely hold the sample tubes in the rotor. Adapters and Cushions: Accommodate different tube sizes and provide cushioning to prevent tube breakage. These components work together to provide precise temperature control and efficient sample separation,
making laboratory refrigerated centrifuges essential tools in many scientific and clinical applications. The working principle of a lab refrigerated centrifuge involves several key steps to ensure effective separation of sample components while maintaining a controlled, low-temperature environment. Here is a detailed breakdown of the process:
Preparation: Samples are prepared and placed into appropriate centrifuge tubes. This may involve adding specific reagents or ensuring the sample is at a particular volume. Balancing: To prevent imbalance and potential damage, sample tubes must be balanced within the rotor. This typically involves placing tubes of equal weight opposite each other.
Cooling Activation: Once the samples are loaded and the centrifuge is closed, the refrigeration system activates. The compressor pressurizes the refrigerant, which circulates through the condenser, evaporator, and other components. Heat Absorption: The evaporator absorbs heat from the centrifuge chamber, effectively lowering the internal
temperature. This cooling process is crucial for maintaining the integrity of temperature-sensitive samples. Temperature Monitoring: Sensors continuously monitor the chamber temperature, ensuring it remains within the set range. If any deviation occurs, adjustments are made automatically to maintain stability. Rotor Acceleration: The motor
powers the rotor to accelerate it to the desired speed, which can range from a few hundred to several thousand revolutions per minute (RPM), depending on the application. Centrifugal Force Generation: As the rotor spins, centrifugal force is generated, pushing the sample components outward. Denser components move further from the axis of
rotation, while less dense components stay closer. Separation: The centrifugal force causes the sample components to separate based on their densities. For example, in blood samples, red blood cells (denser) move outward, while plasma (less dense) remains near the center. Maintaining Low Temperature: Throughout the centrifugation process, the
refrigeration system continues to work, ensuring that the temperature remains low and stable, preventing heat-sensitive components from degrading. Speed Monitoring: Speed sensors continuously monitor the rotor speed, ensuring it matches the set parameters. Any significant deviations result in automatic adjustments or shut down to prevent
accidents. Imbalance Detection: The centrifuge is equipped with imbalance detection systems that monitor the distribution of weight within the rotor. If an imbalance is detected, the centrifuge stops automatically to prevent damage. Overheating Protection: The refrigeration system prevents overheating by maintaining a constant low temperature. If
the system detects overheating, it triggers an automatic shutoff to protect both the samples and the equipment. Deceleration: After the set centrifugation time, the rotor gradually decelerates to a stop. Rapid deceleration is avoided to prevent disturbance of the separated components. Sample Retrieval: Once the rotor stops, the centrifuge lid can be
opened, and the samples are carefully retrieved. The separated components can then be further analyzed or processed as needed. By combining these steps, laboratory refrigerated centrifuges ensure precise and reliable separation of samples while maintaining the necessary low-temperature conditions to preserve the integrity of temperature-
sensitive components. This combination of centrifugation and refrigeration makes them indispensable tools in various scientific, medical, and industrial applications. Laboratory refrigerated centrifuges are essential in various fields, including: They are widely used in biochemistry, molecular biology, and clinical diagnostics for processing biological
samples such as blood, urine, and cell cultures. Pharmaceutical industries also rely on these centrifuges for drug development and quality control. The primary benefit of refrigerated centrifuges is the preservation of sample integrity. By maintaining low temperatures, they prevent the degradation of temperature-sensitive components, ensuring
accurate and reliable results. Additionally, the ability to control temperature and speed enhances the precision of separations. Proper maintenance and adherence to best practices are vital for the longevity and optimal performance of laboratory refrigerated centrifuges: Regular Maintenance Procedures: Routine cleaning and disinfection of the
centrifuge chamber, rotor, and accessories are essential. Regular checks and calibration ensure that the equipment functions correctly and consistently. Troubleshooting Common Issues: Addressing issues such as temperature fluctuations, imbalances, and mechanical wear promptly can prevent more significant problems. Consulting the user manual
and manufacturer guidelines can provide solutions to common operational challenges. Operational Best Practices: Following best practices, such as balancing samples, using appropriate rotors, and setting correct parameters, is crucial. Operators should also be trained to handle the equipment safely and effectively. For high-quality laboratory
refrigerated centrifuges, Drawell offers a range of reliable and efficient models tailored to meet diverse laboratory needs including high or low speed refrigerated centrifuges, benchtop or floortype refrigerated centrifuges. With a commitment to innovation and excellence, Drawell’s centrifuges are designed to provide precise temperature control and
robust performance, ensuring that your samples are handled with the utmost care. In conclusion, laboratory refrigerated centrifuges are indispensable tools in modern scientific research and diagnostics. By combining centrifugation and refrigeration, they enable accurate and efficient separation of samples while preserving their integrity. Proper
maintenance and adherence to best practices ensure the longevity and optimal performance of these sophisticated devices. For those seeking reliable refrigerated centrifuges supplier, Drawell provides cutting-edge solutions that meet the highest standards of quality and performance. Related Products Recommendation No. 4/1101, Niraj Park, Wayle
Nagar, Gandhare Road, Kalyan West, Mumbai. Maharashtra 421301



