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Challenges in day to day operations.
The battle of performance in production

How a versatile freeze-dryer automatic loading & unloading 
system with integrated contactless magnetic slider 
technology achieves high performance in the pharmaceutical 
freeze-drying process



A  B  S  T  R  A  C  T
How new technology in the field of loading & unloading systems for pharmaceutical freeze-drying 
processes allows freeze-dryer cold shelf loading whilst managing different formats of containers 
and recipes without decreasing the loading speed. By incorporating new frictionless magnetic drive 
technology, a new freeze dryer vial automatic loading/unloading system with the ability to have 
CIP/SIP inside chamber which has proven to successfully ensure a peak performance in production. 
Lyogistics Zero is a new system developed by Telstar that not only provides unprecedented levels 
of technical precision and robustness, but also actively contributes to maintain integrity of the 
freeze-drying process and product under full aseptic conditions. This case study shows how the 
implementation of this new system effectively responds to high demanding specific challenges.

Customer 
European CMO

Challenge

This Contract Manufacturer had the need to 
work with several different products, container’s 
formats and recipes. When planning to increase 
the production capacity for lyophilized products 
for one of his existing customers, the demand 
was to be able to produce high value products 
requiring cold shelf loading, different formats and 
high loading speed due to the instability of the 
solution in liquid form. 
 
Solution

Telstar in its commitment to solve the customer’s 
challenges offered a loading and unloading 
system able to fulfil the URS:

• Cold shelf loading without decreasing the 
high nominal loading speed

• Flexibility to handle different formats of 
containers

• Robust fail mode in case of unexpected issues 
during loading or unloading

Results

• Zero decreasing speed when cold shelf 
loading

• Total flexibility to handle different formats 
of containers from 2 ml up to 50ml with no 
change parts in de loading/unloading module 
(only in the line). Other types of containers 
also possible

• No human intervention needed inside the 
barrier system (RABS or isolator) in case of fail

URS challenges

Telstar received the URS from the customer with 
the important requirements that are treated in 
this article.

Cold shelf loading without decreasing the 
loading speed

The most common way to handle the filling 
and loading of products into a freeze-dryer is at 
controlled room temperature. Once the entire 
batch has been loaded the door is closed and the 
freezing step can start by reducing the shelves 
temperature to the desired freezing temperature.

However, the management of certain 
thermolabile products requires loading into the 
freeze dryer where shelves are colder than the 
room temperature, sometimes at temperatures of 
-20 ºC and even -40ºC or as we can see in the 
URS in this case at -70ºC.
 

The customer revealed during technical 
discussions in the pre-sales phase, that they 
currently have issues such as condensation and 
even frost on the lyo shelves, creating an insulation 
layer between the product container and the shelf 
that means there is no direct contact with the 
shelves, generating possible fallen vials due to the 
ice formation. With their current system they can 
push the vials inside the freeze dryer by opening 
and closing the loading slot door to reduce the 
time that the air is coming inside the chamber, 
but this action increases the loading time.

The systems they have implemented use a front 
loading pusher with a long stroke to reach the 
final position on the shelf. The inconvenience is 
that during the time that the pusher is positioning 
vials/trays onto the shelf, new rows cannot be 
formed, stopping the feeding line and slowing 
down the loading time. 
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The new magnetic slider system has proven 
a reliable and efficient technologic solution 
to address all the mentioned challenges. The 
frictionless magnetic system allows cold shelf 
loading offering an efficient way to load vials onto 
precooled shelves without decreasing the loading 
speed and keeping a rate of up to 600 vials/min 
by the magnetic sliders.

The system places the filled vials at the loading 
position and transports them to the final shelf 
position as quickly as possible. This solution 
saves time because while some rows are being 
transported into the freeze dryer, other rows are 
being prepared to be loaded. The wireless solution 
avoids the interference between the pusher that 
loads the rows until the end of the shelf and the 
new rows formed.

Flexibility to handle different formats of 
containers

The customer works as a CMO and has the need 
to manage different formats of vials, ampoules 
or syringes. This requires them to process their 
freeze-dried products in a versatile loading and 
unloading system adaptable to different format of 
containers.

  
Telstar offered a versatile solution which was able 
to work with the numerous containers required 
by the customer. Unfortunately, for conventional 
systems it is not possible due to the system design 
configuration. However, by using slider systems, 
it makes it easier to work using the same installed 
unit (with minor format changes/adaptations) 
to handle different product formats, providing 
a large array of configurations which offers the 
management of several formats of production. 
For that reason the loading/unloading system 
driven by magnetic sliders was the technical 
solution applied. 

In the case of nest/trays management, the slider 
can handle them without the need of pins or 
dedicated tools used to link them in conventional 
pull systems during the unloading phase. 
 

Robust fail mode in case of failure system

During technical discussions in the pre-sales 
phase the customer was concerned with past 
problems where they had been having issues and 
blockages due to broken containers and product 
was getting stuck inside the lyo. The only way the 
situation could be resolved involved breaking the 
sterility of the system and the consequent loss of 
production.

In the past, the problem they had was the system 
they use was blocked during the unloading 
stage and it was not possible to recover the 
automatic unloading cycle. Their current system is 
composed of chains which move the loading and 
unloading bar. One of these chains was blocked 
due to vial interference and the system stopped 
working. They needed to open the isolator and 
maintenance door to gain access to the system 
to unblock the chain. The operators had to be 
equipped with special EPIs to avoid exposure 
to the highly potent product and the loss of the 
batch due to the loss of sterility.

In this sense one of the main advantages of the 
use of the frictionless magnetic drive technology 
for vial loading and unloading systems is that 
there is no mechanical link between the driving 
bar and the magnetic slider. This allows the sliders 
to move in case of unexpected blockages. The 
system is capable of working even with a forced 
misalignment of the bar due to this situation, 
enabling to resolve a potential issue without 
physically accessing the sterile area and thus 
keeping the product integrity.  
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Telstar offered the customer this solution and 
an evaluation of the system performance was 
included in an FAT test. During the FAT tests, 
the unloading bar was forced to be misaligned 
simulating vial interference. Using manual jog 
mode, the position was recovered and the 
unloading task finalized.

Customer feedback

The customer was extremely pleased with the 
performance and the results. 

Plant Manager
“The project has been a huge success for us. Truly 
outstanding cooperation with Telstar has led to 
peak performance in our plant. This project has 
shown us how the best results can be achieved 
when everyone involved takes ownership.”
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Production Supervisor
 “The format change is simple as it needs to be 
done only to the line. The loading module is set 
up automatically. Line clearance is done very 
fast. A great boost to the overall efficiency of the 
machines.”

Conclusion

The magnetic slider system has proven to be a 
reliable and efficient solution, addressing the 
mentioned customer’s challenges. The system 
allows cold shelf loading, offering an efficient 
way to load vials onto precooled shelves without 
decreasing the loading speed, flexibility to 
handle a large array of configurations that allows 
management of several formats of production 
containers and one of the important advantages, in 
case of failure, the load/unload of the production 
batch could be finished keeping the integrity of 
the product.

Ángel Díez, Lyophilization Technology Specialist at Telstar, holds an MEng in Industrial 
Chemical Engineering from the “Universidad de Valladolid (UVa)” Spain. In his senior 
year, he was collaborating as an intern at the Laboratory Sciences and Equipment 
Department at Azbil Telstar Technologies. After graduating, he became a full-time member 
of the department working in freeze drying process development as well as the R&D 
Department as a Process Engineer. Since 2015, Ángel has been a Lyophilization Technology 
Specialist, participating in a wide variety of projects, leading technical improvements and 
standardization of the freeze drying products range related to the Life Science industry. 
Currently Ángel is focused on offering technical support to the Sales Team and Product 
Managers at Telstar.

Telstar’s Lyophilization Technology Specialist 



Telstar Lyogistics Zero

The only automatic vial loading & unloading system for freeze-dryers that can be cleaned (CIP) and 
sterilized (SIP) in place, inside the freeze-dryer chamber

Lyogistics Zero is a new generation automatic vial loading & unloading system for GMP freeze-dryers 
integrating a steam-sterilizable slider with no concealed parts which is moved by a contact-free magnetic 
drive mechanism. This innovative system enables the transfer device, or ‘slider’, to remain inside the 
chamber to undergo cleaning and sterilization in place along with the internals of the freeze dryer.

The absence of mechanical links between the drive and the slider provides the system with unprecedented 
levels of precision and robustness. Without belts, bellows or racks, the new loading/unloading system 
slides smoothly and unhindered to maintain integrity of the freeze-drying process and product under 
fully aseptic conditions. Suitable for use in production processes involving hazardous products, Lyogistics 
Zero has been designed to be integrated within aseptic isolators requiring high level of protection for the 
operator (OEL5), the product (ISO5) and the environment.

About Telstar

Telstar, part of the azbil Group, is a company specialized in the development of engineering & 
construction projects, integrated process equipment and GMP consultancy solutions, including turnkey 
projects and critical installations, for companies associated with Life & Health Sciences (pharmaceutical 
& biotechnology, healthcare, cosmetic, veterinary and food & beverage industries, hospitals, laboratories 
& research centers). Acknowledged as one of the 10 major suppliers for the pharmaceutical industry, 
Telstar is one of the few international manufacturers able to offer integrated process solutions for the 
biopharmaceutical industry with in-house sterilization, freeze drying, containment, process water & waste 
treatment, clean air and cold storage technologies. 
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