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The burden of central nervous system (CNS) disorders - particularly neurodegenerative 
diseases, such as Alzheimer’s disease, Parkinson’s disease and amyotrophic lateral 
sclerosis (ALS) - is increasing at an extremely concerning rate. The global incidence 
of ALS is expected to rise by 69% between 2015 and 2040 [1], and the number of 
people living with Alzheimer’s disease is set to double every 20 years, rising to 78 
million by 2030 [2]. The causes of CNS disorders can vary between conditions and 
cases, but they are often linked to genetics, age, infections, trauma and lifestyle. 
The aging global population is thought to be an important factor in the increasing 
incidence of neurodegenerative diseases, as we live longer thanks to the successes of 
modern healthcare [2]. However, without a cure, patients are forced to face debilitating 
symptoms that can impair their quality of life and reduce their life expectancy.

Unravelling the brain’s mysteries
Many scientists are racing to fi nd appropriate treatments that can help to slow 
down or even prevent the onset of various neurodegenerative diseases. However, 
research in this area can be incredibly challenging due to the complexity of the 
brain, creating several hurdles for researchers to overcome. Arguably, one of the 
most prominent challenges is fi nding appropriate models to assess pathology and 
aid drug development. Animal models have traditionally been used as a method for 
understanding the impact of CNS disorders on humans. However, the human brain is 
exceptionally complex, with diverse synaptic connections and neural circuit structures, 
and several evolutionary changes allow sophisticated functions - such as advanced 
language, moral reasoning and complex learning skills - that cannot be modelled in 
animals [3]. The poor physiological relevance of these models to the intricacies of the 
human brain results in them offering lower predictive power of real patient responses 
to treatments for CNS disorders [4]. Clinical trials for Alzheimer’s disease therapies, 
for example, have notoriously high failure rates, which many attribute to the premature 
and inappropriate translation of seemingly successful results from animal models to 
humans [5].

Brain freeze: ensuring safe sample storage
Motivated by the challenges of animal models, scientists are now implementing 
alternative strategies to understand disease pathologies. One approach is to create 
a ‘brain bank’ of human brain tissue samples, allowing primary materials to be used 
in biochemical studies. Working with such samples creates its own challenges, and 
researchers active in this area have a duty of care to ensure the integrity of these 
priceless biological specimens and show respect to those that have donated them. 
They must also adhere to stringent licensing conditions imposed by the Human Tissue 
Authority (HTA), including regulations for handling and storage to ensure that samples 
remain viable for their intended purpose. 

Appropriate storage of human brain tissue samples in ultra-low temperature (ULT) 
freezers is essential to preserve their integrity, as even limited cycles of freeze-
thawing can impact the success of biochemical studies. However, it is critical that 
researchers invest in systems that they can trust, as each of these samples is unique 
and irreplaceable. The consequences of freezer failures can be devastating, resulting in 
a loss of viable samples, equating to potentially millions of pounds’ worth of resources. 
Monitoring systems to detect any temperature fl uctuations within the cold storage 
system are an effective way for brain banks to safeguard their specimens, providing 
reassurance to regulators that every reasonable step has been taken to protect their 

human tissue samples 24 hours a day. Effi cient monitoring systems can alert users 
of sudden temperature spikes, giving early warnings of potential system failures 
and allowing effi cient intervention. However, inadequate or inappropriate monitoring 
systems can either lack sensitivity - providing little or no warning of an impending issue 
- or lead to repeated false alarms, requiring unnecessary interventions, often outside of 
laboratory operating hours. 

A no-brainer for sample security
Cerevance, based in Cambridge, UK, has curated an extensive collection of human brain 
tissue samples to help the company identify promising targets for the treatment of 
CNS disorders. With over 14,000 unique samples in its library, the company recognises 
the importance of effi cient and effective ULT storage and monitoring. Todd Lowings, 
Facilities Manager and a founding member of Cerevance, explained: 

“Our human tissue licence from the HTA allows us to obtain these biological specimens 
from libraries, and store them in -80°C freezers from Haier Biomedical for preservation. 
We don’t take that responsibility lightly; a lot of consideration goes into handling these 
samples. Part of this is to make sure that we invest in the best monitoring systems for 
our freezers, but it is also vital to ensure that the temperature in our lab is consistent, 
and assess the oxygen and carbon dioxide levels as a critical safety precaution for 
working with liquid nitrogen. Unfortunately, our experience with monitoring equipment 
in the past has been pretty poor. The biggest issue has been false alarms; we have 
sometimes been woken up in the middle of the night and been forced to drive into work 
to investigate alerts - particularly frustrating when many turned out to be errors. It has 
been a real headache but, of course, we have a responsibility to the donors and the 
company to protect the frozen samples, and had to investigate every alert to be truly 
confi dent that there was no danger.”

The research group has since acquired state-of-the-art monitoring systems from Haier 
Biomedical that reliably monitor data in real time, which has made a world of difference 
to their confi dence in these instruments. Todd continued: “This system has allowed 
us to establish our own set-up and parameters – including setting the maximum and 
minimum temperature range on the probes, establishing a time delay of 15 minutes 
to account for the freezer being opened several times a day, and optimising the 
positioning of the probes - to ensure ideal working conditions. In addition, the monitors 
are run independently of the freezer on batteries, which means that they do not 

Diseases of the central nervous system are on the rise, owing to an aging population, and a great number of 
studies are currently underway to help build our understanding of these complex conditions. Researching 
human tissue provides an accurate representation of what is happening in the human brain at a cellular, or 
even molecular, level. However, tissue samples are scarce, so preserving their integrity and viability is crucial 
to the success of research, and there is a clear need for reliable cold storage solutions that can achieve this. 
This article looks at the storage challenges facing researchers using tissue models, and describes how the 
pharmaceutical company Cerevance has overcome these diffi culties to secure the future of its research 
programmes.
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need to rely on mains electricity, and can still be used during a power outage, which is 
a fairly common cause of freezer faults. The batteries are also replaced annually by the 
supplier, giving us reassurance that the instrument will not run out of power.” 

This positive experience has given the team confi dence in the systems once again, 
and the company now has several freezers with temperature probes to house all of 
its tissue samples, as well as carbon monoxide, oxygen and humidity monitoring in its 
laboratories and offi ces. In doing so, the company can ensure the optimal environment 
for samples - from storage right through to use - avoiding unexpected variations that 
could result in discrepancies in research data.

Summary
Researchers at Cerevance are using a biobank of over 14,000 human brain tissue 
samples to identify critical targets for the next generation of treatments for CNS 
disorders. Preserving the company’s precious brain bank in ULT freezers is a vital 
step in ensuring the integrity of its tissue samples, and investing in reliable real-time 
monitoring systems and freezers from Haier Biomedical will help the company to 

secure the future of this research, offering hope to individuals affected by a range of 
neurodegenerative diseases.
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New Dry Bath Operates as an Incubator/Chiller/Freezer
The EchoTherm™ Model IC20XR Compact Peltier driven, Chilling/Heating Dry Bath from Torrey Pines Scientific can freeze, chill or heat 
samples from -10°C to 110°C at your work station. It can be supplied with the broadest variety of precision-made aluminium sample 
blocks available anywhere. The Model IC20XR can be used 
with assay plates of all types, centrifuge tubes of all sizes, 
vials, test tubes, and most any other sample container. It 
is particularly well suited to the molecular biology lab for 
doing hybridizations, sample prep for PCR, ligations, enzyme 
reactions and much more.

The Model IC20XR has digital display and control of 
temperature to 1°C. It comes with a count-down timer in 
days, hours, minutes and seconds to 30 days; data logger; 
and RS232 I/O port to control the unit by computer or to 
record data. The compact unit measures 6.5” (165 mm) 

wide by 8.75” (222 mm) deep by 3.5” (89 mm) tall.

It comes complete with chiller/heater module, universal power supply, AC line cord, and instructions. Custom sample 
blocks can be made in three weeks.

The EchoTherm™ Model IC20XR is UL, CSA, and CE certified.
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