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FOREWORD CONTENTS 
Welcome to the third edition of Net Zero 
News of 2024. This quarter’s edition focuses 
on the pharmaceutical industry, specifically 
on ensuring stable refrigeration to reduce 
stock loss. Cold storage forms a vital part 
of the pharmaceutical supply chain and its 
efficiency and reliability are crucial both 
during transport and in warehouses, labs, 
production facilities, and in hospitals. We’ll 
be diving into automation software and how 
its control and alarm capabilities can prevent 
stock loss while creating efficient, energy-
saving systems. 

We interviewed a PLC software expert who 
has years of experience designing customised 
strategies that create efficient refrigeration 
systems. As always, we take a look at news 
from around the world. This time, we cover 
medicine shortages, the DSCSA deadline, and 
a breakthrough for blood bank cold storage. 
We’re always on the lookout for new research, 
and this time we found a development that 
could save lives in countries who currently 
don’t have a cold chain to transport medicines 
and vaccines.

NEWS
70% of UK Pharmacists Say Medicine Shortages Have Put Patients at Risk			   4
FDA Confirms November Deadline for DSCSA Enforcement						     4
New Additive Enables Long-Term Platelet Storage in Refrigeration 				    5

ANALYSIS
Preventing Refrigerated Stock Loss in the Pharmaceutical Industry				    6

INTERVIEW
Behind the Scenes – How to create refrigeration automation strategies			              8

SOLUTIONS
PLC Software TDB			   12

RDM’S NET ZERO JOURNEY
RDM Employees Complete Sustainability Training 						      14
Donated PC Monitors Given New Life at Charity						      15

RESEARCH
Scientists Develop Hydrogel to Store Medicines in Countries without a Cold Chain	 16

2 3WWW.RESOURCEDM.COM SALES@RESOURCEDM.COM



NEWS
70% OF UK PHARMACISTS SAY 
MEDICINE SHORTAGES HAVE PUT 
PATIENTS AT RISK
A survey has revealed that 70% of pharmacists 
across the UK have reported that patients have 
been put at risk due to medicine shortages in the 
first six months of 2024. This is a marked increase 
from 2022 when the figure stood at 54%.
 
A persistent shortage of ADHD medication due 
to increased global demand and manufacturing 
issues has turned receiving medication into a 
monthly lottery for patients. Some have resolved 
to sourcing products online that have been 

deemed unsafe by doctors. Diabetes patients 
were also commonly affected by the shortage.

Survey results published by the Pharmaceutical 
Journal highlighted that 99% of pharmacies are 
affected by supply problems at least weekly. The 
Royal Pharmaceutical Society (RPS) has called for 
manufacturers, wholesalers, and the government 
to work together to improve the medicine supply 
chain and make it more robust.

Sources: https://tinyurl.com/2p9jhnc3 

Preservation Bio, a leader in platelet preservation 
technology, have published new research 
demonstrating a major advancement in 
transfusion medicine. The new technology could 
allow refrigerated cold platelet storage of up to 
14 days, a major increase from the current five to 
seven days. 

The new technology has been validated by a 
pivotal study and was published in the journal 

Blood. The achievements of this breakthrough 
will be welcomed globally, especially in those 
countries that are currently facing a blood donor 
shortage such as the US and the UK. 

Preservation Bio’s innovative ex vivo platelet 
additive significantly enhances storage quality 
and safety with refrigeration. It has the potential 
to help stabilise platelet supply and lower the 
impact of declining donation rates.

NEW ADDITIVE ENABLES LONG-
TERM PLATELET STORAGE IN 
REFRIGERATION 

Sources: https://tinyurl.com/ksannfs9

FDA CONFIRMS NOVEMBER 
DEADLINE FOR DSCSA 
ENFORCEMENT
The US Food and Drug Administration 
(FDA) recommitted to its 27 November 2024 
deadline for implementing the track and trace 
requirements of the Drug Supply Chain and 
Security Act (DSCSA). At a meeting sponsored by 
the Healthcare Distribution Alliance (HDA), FDA 
officials reiterated that there will be no further 
delays after last year’s postponement and urged 
companies to implement the necessary changes.
 
Under the new policy, all pharmaceutical 
products need to be given a unique serial 
number to allow tracking of their every 
movement. The aim of the DSCSA is to secure 

the country’s drug supply and protect patients 
from counterfeit, unapproved, and potentially 
dangerous drugs. 

At the recent HDA sponsored meeting, 
companies raised concerns that their systems 
would not be able to comply with the new policy 
in time which can lead to bottlenecks in the 
supply chain. While the FDA acknowledged the 
concerns, the only exception to the deadline was 
given to small dispensers who have an additional 
two years to meet the necessary requirements.  

Sources: https://tinyurl.com/4sduc4r9 
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Catching high refrigeration temperature alarms quickly is essential to 
prevent stock loss of medicines and vaccines. Regardless of whether 
the problems are caused by power outages, mechanical issues of the 
refrigeration system, or human error, an automated HVAC and refrigeration 
control and monitoring system can catch issues early. But not only that, 
it also enables predictive maintenance that helps businesses prevent 
problems from arising in the first place.

PREVENTING 
REFRIGERATED 
STOCK LOSS IN THE 
PHARMACEUTICAL 
INDUSTRY

Preventing Rising Refrigeration Tem-
peratures
Rising temperatures can be 
the result of human error or 
mechanical issues. Both can be 
fixed before they cause tem-
peratures to rise over a critical 
threshold. 

If there is a mechanical problem 
in the refrigeration systems, it is 
important to catch it early be-
fore it leads to serious problems 
such as refrigeration system 
breakdowns and the associated 
stock loss. Predictive mainte-
nance – the practice of fixing 
small issues early – can easily be 
carried out using remote moni-
toring software. 

Unusual running conditions 
that suggest a mechanical 
issue, such as spikes in ener-
gy use, can be detected using 
sensors connected to remote 
monitoring software. Once the 
system alerts staff to these 
unusual conditions, they can 
be investigated and problems 
fixed if necessary. Fixing small 
issues is more cost-effective 
in terms of maintenance costs 
and helps prevent refrigeration 
break downs further down the 
line. 

Sometimes rising tempera-
tures are simply down to hu-

man error. If the door to a cold 
storage is left open for too long, 
sensors can detect this and the 
monitoring system can issue an 
alarm. The problem can then be 
immediately rectified onsite. 

Mitigating Communication Issues
The best alarms don’t help if no 
one takes action. Sometimes 
alarms are localised and by the 
time somebody notices them, 
the stock is lost. If the wrong 
person is notified, this can also 
lead to no one taking action.
 
Remote monitoring systems 
can mitigate these problems 
if they are set up to forward 
alarms to nominated staff 
members. Dedicated remote 
monitoring services with staff 
to log and respond to alarms 
offer another option to ensure 
alarms are followed up. Not only 
can remote staff ensure that 
alarms are followed up, they 
can also triage them to under-
stand if immediate intervention 
is required. If no intermediate 
intervention is required, this can 
save businesses out-of-hours 
maintenance and call-out costs.
 
Ensuring Correct Storage and Critical 
Alarm Conditions
Temperature settings that can 
be manually overwritten are an-
other risk factor when it comes 

to over temperatures. An HVAC 
and refrigeration control system 
set up using automation soft-
ware can help mitigate this risk. 
Refrigeration temperature set 
points can be controlled re-
motely and access restricted to 
only allow specified personnel 
to make changes. 

A control and monitoring strate-
gy also allows businesses to set 
critical temperature thresholds 
and set up automated alarms if 
conditions are met. 

Adhering to Legislation
In addition to preventing refrig-
erated stock loss, monitoring 
the refrigeration temperature 
using an automated system 
also assists with regulatory 
compliance. Sensors can au-
tomatically measure tempera-
tures at set intervals and mon-
itoring software can store the 
data for years. Electronic signa-
tures on data sets can be used 
to confirm to external parties 
that data has not been changed 
since it was exported. Temper-
ature alerts help businesses 
ensure that critical thresholds 
are not surpassed.

Sources: 
https://tinyurl.com/ykv22vuj
https://tinyurl.com/mr3smeyw

Catching High Temperature Alarms
If refrigeration temperatures 
are rising, fast action is required 
to stop them from passing the 
critical threshold that means 

stock needs to be destroyed. 
Remote monitoring software 
that receives data from sensors 
onsite can alert businesses to 
problems quickly.
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Adrian Westrup
Adrian Westrup - Head of Sales UK Retail & EMEA - has been 
designing efficient refrigeration systems for 35 years. His extensive 
knowledge of building custom PLC strategies has helped countless 
business over the years protect their stock and keep energy use low. 

INTERVIEW

BEHIND THE 
SCENES – CREATING 
AUTOMATION 
STRATEGIES
Automating refrigeration systems helps provide stable and energy-efficient 
refrigeration for pharmaceutical goods. Automated alarm processes 
help businesses ensure they protect their refrigerated stock from rising 
temperatures. We talked to refrigeration control and monitoring expert 
Adrian Westrup - Head of Sales UK Retail & EMEA at RDM - who provided 
tips about building redundancy into the system, sensor calibration, and 
monitoring specific parts about the refrigeration system such as defrost 
heaters.

Programmable Logic Controller (PLC) 
software is essential when it comes to 
creating automated control strategies 
for refrigeration systems. Can you 
tell us what PLC software is and give 
examples of the control possibilities it 
provides for refrigeration systems? 
PLC software is used to 
program, monitor and control 
industrial automation systems, 
refrigeration plant is one 
example.

Using PLC software, engineers 
can create and implement 
bespoke, automated control 
strategies that meet the 
client’s exact specification 
whilst enhancing reliability 
and providing precise tem-
perature control. The engineer 
can include a range of energy 
efficient solutions and alarm 
automation in this design.
 
Some example control possibil-
ities include the implementa-
tion and control of redundan-
cy/ backup systems, optimised 
evaporator fan speed control, 
enhanced defrost manage-
ment and control, emergency 
response automation, pre-
ventative maintenance activi-
ties, energy management and 
reduction, as well as remote 
monitoring and control. 

Catching rising refrigeration temper-
atures quickly is crucial in the phar-
maceutical industry. What automated 
monitoring options are available for 
businesses to catch issues? 
In the first instance, the 
accuracy and resolution of 
the sensors is critical. A good 
PLC device should monitor 
things like temperature and 
humidity as close to real-time 
as possible and allow for the 
calibration of these sensors.
 
Another enhancement is 
the generation of periodic 
reminders for the engineer to 
check and confirm accuracy 
of these sensors. The system 

should generate alarm notifi-
cations when sensors deviate 
from pre-determined limits to 
account for faulty sensors or 
genuine deterioration of the 
refrigeration plant or faults. 
Including redundant sensors 
allows for a failsafe but they 
can also provide a comparison 
to verify the primary sensor’s 
accuracy and performance.
 
With accurate sensor data, 
the system can highlight 
potential plant failures to 
allow engineers to rectify 
issues before they become 
a problem. But more impor-
tantly, the system provides a 
mechanism to protect product 
quality and maximise shelf life. 

If problems occur, integra-
tion of the PLC to a Building 
Management System (BMS) 
is key for alarm monitoring. 
This is typically achieved 
using industry communica-
tion protocols such as XML, 
Modbus or BACnet. It can 
also be advantageous if the 
PLC can generate alarm noti-
fications directly in the form 
of SMS text messages, local 
audible and visual indications, 
or email alerts.  
  
If there is an over-temperature alarm, 
it’s important that it is resolved as 
quickly as possible. How can automation 
software and other technology help? 
Near to real time data monitor-
ing is one way to allow systems 
to react as quickly as possible. 
PLC systems which utilise 
IP based networks, such as 
Ethernet/IP over CAT6 or CAT7 
patch cables, Wi-Fi and fibre, 
have speed advantages over 
older legacy networks such 
as RS485. This enables BMS 
systems to be alerted to de-
viations from specification as 
quickly as possible. 

A comprehensive system will 
monitor both the refrigera-

tion plant performance and 
product core temperature. If 
the refrigeration system starts 
to struggle, the refrigeration 
engineer will get advance 
notice should the system fail to 
achieve the required tempera-
ture. A high product core tem-
perature, determined by either 
product simulation probes or 
insertion probes embedded in 
the product, allow the system 
to alert staff when it’s time to 
take action to preserve stock. 
The product probe can also 
form part of the business’s due 
diligence and temperature 
compliance records. 

Introducing data analytics 
and predictive mainte-
nance software enables the 
PLC to highlight failures in 
advance, once the refrigera-
tion equipment deviates from 
expected operation. Engineers 
can take action hours or 
sometimes days in advance 
of an actual breakdown, min-
imising the likelihood of a 
complete refrigeration failure. 
This would prevent stock loss 
or staff time lost to removing 
products from a faulty unit.

These solutions also allow 
engineers to perform plant 
comparisons between one 
system and another, providing 
a mechanism for identifying 
well or poorly performing 
equipment.

The use of additional sensors 
and system data can help 
generate a more robust mon-
itoring solution and highlight 
issues in advance. One of 
the more common failures 
in the refrigeration cycle is 
a fault with the evaporator 
defrost heater. By introducing 
a Current Transformer (CT) 
an engineer can design an 
automation solution which 
monitors the current draw 
of the defrost heater when 
activated. If the current is too 
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INTERVIEW
small it could indicate a fault 
with the heater or associated 
control wiring. This highlights 
failures as they occur and 
enables engineers to react 
quicker. 

Without this automation 
solution, the efficiency of the 
evaporator would drop over 
time and potentially result in 
the evaporator completely 
icing up. The engineer would 
only become aware of issues 
when the cold store/cabinet 
went over temperature.  
 
What automated alarm solutions are 
available to help businesses achieve 
stable refrigeration temperatures and 
energy efficient operations? 
One solution revolves around 
the performance of a refriger-
ation pack’s condenser or gas 
cooler. This feature monitors 
the efficiency of a condenser 
or gas cooler to highlight 
energy wastage. Three probes 
are fitted to measure liquid 
return, discharge and ambient 
air temperature. The temper-
ature difference across the 
condenser is calculated and 
monitored. If it drops below 
three predefined alarm limits, 
a notification is generated 
for each. This signals that the 
condenser is not operating 
efficiently, for example due to 
the condenser being blocked 
with debris or a fan failure. A 
second method would involve 
measuring and comparing the 
outlet temperature with the 
ambient air temperature.

Another feature would 
monitor the defrost cycle of an 
evaporator in a cold store or 
cabinet. The defrost warning 
feature will give a warning if a 

consecutive number of defrost 
cycles on a particular evap-
orator terminate on its time 
limit as opposed to the defrost 
temperature limit. If a defrost 
cycle terminates on time then 
it may indicate that the evapo-
rator has not cleared all the ice 
which will affect efficiency and 
use more power. It may also be 
a pre-cursor that the associat-
ed defrost plant is failing.

A second related defrost 
feature would be one which 
utilises a defrost limit and 
produces an alarm if an evap-
orator has more than a pre-set 
amount of defrost cycles per 
day for its design specification. 
This would highlight human 
error during the configuration 
and setup of the refrigera-
tion controllers or additional 
defrosts being implemented 
to mask a refrigeration fault. 
Both cases use energy unnec-
essarily.

The previously mentioned 
product simulation for alarm 
monitoring and temperature 
compliance can also highlight 
energy wastage. If product 
under temperature alarms are 
generated for refrigeration 
equipment, product quality 
is at risk and it also high-
lights energy wastage as the 
product is being overcooled. 
If it’s not practical to install 
a physical probe, software 
can be used to calculate a 
product’s core temperature. 
This can be calculated using 
the evaporator air on and air 
off temperature probes before 
applying an algorithm which 
along with a settable time 
constant make it relevant to 
the cold store or case design 
and product to be monitored.
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CUSTOM CONTROL 
STRATEGIES FOR 
EFFICIENT, STABLE 
REFRIGERATION 
SYSTEMS
The best rated refrigeration equipment can only deliver top results in 
terms of efficiency and stable temperatures if its control strategy is set 
up correctly. If setpoints are incorrect or infrastructure components 
are not working efficiently with each other, energy use will be high and 
temperature regulation poor.

Efficient, stable refrigeration is the result of 
well-functioning mechanical equipment and 
an automated control and monitoring strategy 
that is customised to meet the exact require-
ments of the site. Programmable logic control-

ler (PLC) software enables businesses to control 
their HVAC and refrigeration infrastructure to 
ensure it is run as efficiently as possible to save 
energy use, and to ensure that stable refrigera-
tion temperatures prevent stock loss. 

A sophisticated TDB Web Editor, Java-free 
and accessible through a standard web 
browser, allows users to quickly view and edit 
TDB programs without downloading the full 
desktop software. Users can connect to the 
RDM device that hosts the TDB strategy with 
a PC or laptop and then carry out the changes 
using a web browser. Files can be password 
protected to prevent unauthorised access to 
critical control strategies.

The TDB Desktop Editor allows users to view, 
design, and simulate TDB programs to ensure 
that the control strategy is working as intended 
before deploying it. TDB program files can be 
saved securely to protect intellectual property 
and can easily be transferred and uploaded to 
appropriate RDM hardware.
 
The TDB Editor features over 100 built-in logic 
blocks for use on a drag-and-drop canvas to 

create programs as sophisticated or as simple as 
the application requires. Advanced blocks can 
facilitate remote commands and peer-to-peer 
communication over a network, incorporate 
custom LUA code, and much more.

Users can create custom blocks from pre-de-
signed programs and can copy and paste 
between multiple programs. Convenient help 
menus, wiring diagrams, and program simu-
lations support users through the design and 
verification process.

PLC Software TDB
RDM’s PLC software TDB allows 
businesses to create highly cus-
tomised control and monitoring 
strategies. A comprehensive 
library of functional programming 
blocks cam be used to create 
control programs for HVAC and 
refrigeration systems.

Edit TDB Strategies via a Web Browser

TDB is included as standard on a range of 
RDM’s HVAC and refrigeration controllers 
and it can be activated on others. TDB’s 
software licence lasts for the lifetime 
of the hardware. There are no recurring 
subscription fees for using the software. 
The TDB Desktop Editor for building TDB 
strategies is available to download for 
free from the RDM website. 

No Hidden Fees
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RDM EMPLOYEES 
COMPLETE 
SUSTAINABILITY 
TRAINING DONATED PC 

MONITORS GIVEN 
NEW LIFE AT 
CHARITY 

NET ZERO

As part of our net zero journey, 
we are providing employees 
with training opportunities to 
learn more about sustainability. 
Members from a range of depart-
ments at RDM recently received 
their Sustainability Certificate 
from Sustademy.

 Sustademy’s courses equip par-
ticipants with information about 
activities required to achieve 
a transition to a sustainable 
economy and future. The training 
covers ESG, EU Taxonomy, and 
sustainability reporting to help 
businesses and society integrate 

more resource-friendly processes.

Taking part in the sustainability 
courses is yet another step that 
helps RDM become a greener 
business.

In the last edition of Net Zero 
News, we reported on applying 
the principles of Reduce, Reuse, 
Recycle. As part of that, we 
donated unused PC monitors 
so that they can be reused 
instead of sending them to 
landfills. A local cancer charity 
found new use for them by 
helping their staff set up their 
work stations.
  
Susan Morris, Stakeholder En-
gagement Manager at Ayrshire 

Cancer Support, commented:
“Ayrshire Cancer Support were 
delighted to receive support 
from Resource Data Manage-
ment after being connected via 
the “A Good Thing” portal - a 
website that looks to match 
unwanted office items with 
charities who might benefit 
from them. 

As an organisation that receives 
no statutory funding, the 
donation of six monitors is a 

great saving for us and means 
we can divert more of our fund-
raised income to the delivery 
of services. The monitors were 
gratefully received and have 
been put to use by members of 
the Therapeutic Support Team 
who report that being able to 
link their laptops to monitors 
has created more comfortable 
workstations.”
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Researchers from the Uni-
versities of Manchester, 
Glasgow, and Warwick have 
developed a water-based gel 
that protects chilled medi-
cations from temperatures 
of up to 50°C. The technol-
ogy has the potential to 
increase the accessibility of 
medication and vaccines in 
countries that do not have a 
cold chain.

Published in a recent article 
in The Chemical Engineer, 
the results of the research 

are seen as a significant 
advance in overcoming the 
existing challenges and go 
far beyond current hydrogel 
storage techniques’ abilities 
to withstand heat and 
vibration. 

The interest to develop 
solutions to store refrigerated 
medicines has been accel-
erated by the pandemic. 
In 2022, a polymer-based 
hydrogel was developed 
by researchers from ETH 
Zurich and Nanoly Biosci-

ence to package vaccines to 
withstand temperatures of 
up to 65°C. 

The team from the Universi-
ties of Manchester, Glasgow, 
and Warwick focused on 
retaining the functionality 
and stability of protein-based 
drugs, that need to be kept 
cold and so far rely on re-
frigeration which presents 
a challenge for developing 
countries.

Sources: 
https://tinyurl.com/54aa4jxz 

SCIENTISTS DEVELOP HYDROGEL TO 
STORE MEDICINES IN COUNTRIES 
WITHOUT A COLD CHAIN

RESEARCH
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Sign up to receive our latest Net Zero News and monthly 
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