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Concept study of remote handling 
operations in containment and/or aseptic 
applications

How robotic technology contributes to ensure aseptic 
production and mitigate risks in manufacturing processes



A  B  S  T  R  A  C  T
Pharmaceuticals that get contaminated can cause significant health problems after distribution 
and use. The evolution towards a safe and reliable industry, together with the optimization 
of resources, is leading pharmaceutical companies to increase the efforts in automation. 
In addition, the minimizing of occupational hazards, people first, has always 
been the centre of all actions at all levels in the industry, but even more when 
it comes to handling products that are substantially hazardous to human health.
To mitigate risks from both perspectives, human and product, the pharmaceutical 
industry is starting to open up to the possibility of adding the benefits of robotics 
technology to the current production processes.  This article will discuss the technical 
feasibility and benefits of using remotely controlled robots with Isolator technology.                   

1. Introduction

The use of barrier systems in the pharmaceutical 
industry, has, among others, two main areas of 
application:

• Aseptic production: A high number of 
pharmaceutical products cannot be terminally 
sterilized due to final product or container 
degradation. In the last 5 years up to 25% of 
the new products registered by the FDA are 
biological products that cannot withstand 
traditional sterilization processes (Figure 1). 
The use of barrier systems, such as isolators, 
provides the best environment to avoid 
possible external contaminations that may 
lower the quality of the product during its 
manufacturing process. 

Figure 1: The graphic shows the last 20 years total drug 
release by the FDA. It is clear that the Biologics importance is 
increasing and consolidating in the pharmaceutical scenarios. 
More than 25% of all drugs approved in the last five years, 
are Biologics (De la Torre BG, Alberici OF, 2020). 

• Operator protection: Even if final products 
are suitable for terminal sterilization, barrier 
systems might be used to protect the operator 
against potent compounds.

Figure 2: Telstar Isolator technology.

2. Challenges

Gloves

The interface between the product and the 
human, and consequently the main vector of 
contamination, is the glove. To ensure good 
equipment conditions, routine checks are carried 
out with the use of the glove testing technology. 
However, this test does not ensure 100% that 
the contamination will be avoided. The testing 
resolution is usually in the range of 50 to 100 
microns.

Cleaning, environmental monitoring and 
maintenance operations

The cleaning or maintenance operations are 
well regulated by each facility SOP (Standard 
Operational Procedure), but there are still 
occasions where the sterility is broken, opening 
a risk window during the production. An average 
of 20-30 interventions per year can be carried 
out in a typical manufacturing setting, mainly 
due to cleaning, environmental monitoring, or 
maintenance operations. There are operations 
that are repetitive and time consuming that could 
potentially be automated. This automation would 
also lead to a safer environment for the operator 
in a pharmaceutical facility.
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Figure 3: Isolator chamber environment.

3. Solution: Remote handling system

Azbil Telstar has designed a system to ensure 
100% operator and product safety, completely 
avoiding the contact between both parties. 
This system aims to cover not just repetitive 
operations, but also non automated movements, 
where the operator would still be there. 

In the new system, gloves are removed, and the 
whole application relies in the ability of the dual 
technology between the robot and the human-
robot interface to deliver the same results as 
direct human interaction through gloves. The 
robot’s configuration inside the chamber volume 
is customized depending on the final applications 
and considering all operations susceptible of 
being automated (such as repetitive cleaning 
operations or transfer of materials). 

3.1 Robots
Robots used in barrier systems technologies must 
mimic the human arm moves. With this purpose 
robots of 6-axis with 6 degrees of freedom are 
used, capable of executing all movements that 
would be done by a human operator inside 
the chamber. The reach and payload of the 
robots is directly proportional to the size of the 
isolator chamber and the specific application 
of the customer. Telstar technology is based on 
the vast experience in aseptic and containment 
applications, customizing the robotic solutions in 
the market for this specific environment.

Figure 4: 6-axis Robot and a griper type.

Figure 5 shows a conceptual design for a customer 
where two coordinated robots were installed to 
optimize robot agility and operability.

Figure 5: Robot reach (extended and compact)

In this case, the location of the robots had to 
cover as much as possible of the chamber 
volume. The robot location directly depends on 
the chamber shape. The vision as well as the 
potential interferences are the main parameters 
when designing such an application. 

3.2 Control
The system is designed for two types of working 
process: remote operations controlling system 
(ROCS) and programmed operations controlling 
system (POCS).

ROCS is based in the operation, in real time, 
by a human controller. Each movement would 
be controlled by the human, using a specifically 
designed interface. Depending on the type 
of operation and difficulty of the application, 
different levels of sophistication can be applied:

• Haptic device: A control device which allow 
complex operations. It may require ability to 
control. This is the most advanced control 
system with two levels of wide:
•  Fixed platform device. (Figure 6).
• Haptic gloves. (Figure 7).

• Twin robots: It is a control system where 
the robot inside the chamber mimics the 
movements of a twin robot from outside.

• Joystick: The classical control joystick device 
is also available for this technology where the 
operations do not require high complexity.

When the operations are simple and repetitive,
robots can be programmed (POCS) to be able
to carry on the operations without human
intervention.
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Figure 6: A haptic device, the Haption Virtuose 6D, is 
operated by a user to move a beam in a virtual environment 
(Ewerton M, Arenz O, Maeda G et al, 2019)

Fiure 7: Four finger haptic glove device connected to vgirtual 
reality software (V I Petrenko et al, 2020)

3.3 Application
The type of operations that could be carried out 
with such a dual system might be very extensive. 
From very simple and repetitive operations, 
such as movement of reagent bottles inside the 
chamber, to high complex operations like the use 
of micropipettes to dispose a volume of a reactive 
inside a culture tube, sampling, or precision 
weighing.

To minimize the potential damage either to the 
isolator elements or the equipment located inside, 
the robots would be equipped with dimmable 
force sensors that would stop the trajectory when 
it contacts with an object.

One more option to perform precise operations 
is the installation of a video camera on the gripper 
which increases the controller’s vision.

Finally, the entire complex is prepared to be 
periodically decontaminated with hydrogen 
peroxide technology.

4. Conclusions

Telstar’s remote handling technology can address 
two key challenges in the pharmaceutical 
production: cross-contamination and/or sterility 

breakage in aseptic manufacturing and human 
protection in containment applications.

Remote handling isolators can mimic operations 
carried out in human performance processes.
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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. 


