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Introduction
by Nicola Ambler, Editor, Phacilitate Exchange

We’re undoubtedly experiencing a period of innovation across the advanced 
therapies industry and with innovation comes added pressure to produce and 
perform. A big priority for the industry today is to refi ne large-scale manufacturing 
and commercialisation of life-saving and life-preserving advanced therapies.
In order to get commercially viable and sustainable advanced therapy products to 
market, multiple technological advances are needed, particularly in the realm of 
manufacturing. Such advances will allow for assessment of product quality early 
in the drug development process; not just at the later stages, where chances of 
wasted time and lost revenue can have serious implications. 

The good news is that advanced therapies manufacturing is experiencing a digital revolution, 
from which stems a multitude of technological innovations that will pave the way for continuous 
improvement. A major feature of this is the development and integration of effective in-process 
analytical methods and tools. 
Examples of potential innovations include the following:
● In-line, on-line and real-time analytics that assure quality, potency, and purity without slowing down 

the manufacturing process
● Automated processes that effectively ramp up batch release and prevent bottlenecks
● Smart technologies that minimise or eliminate the potential for human error
● Streamlined communication and software platforms that minimise manual data-sharing and allow 

scientists to easily collaborate

This third instalment of Phacilitate’s Technology Review series assesses a compendium of tool and 
software providers that are leading in the innovation of in-process analytical methods. No single 
solution is a panacea, therefore, we shed some light on the advantages and disadvantages of 
these innovative technologies. Whilst this is not an exhaustive list, we will focus on nine technology 
companies, as follows:

Company SOFTWARE SENSORS CONTROL 
SYSTEMS CELL IMAGING 

Cytosmart

Cytiva

MerckMillipore

PendoTECH

Siemens

Synthace

Thermo Fisher (Finesse)

Vironova

Wyatt  Technologies
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Cytosmart

Website: www.cytosmart.com 

Category: cell imaging

Clients: Roche, Queen’s University Belfast, 
University of Nottingham, 

About:

CytoSMART is an innovator in kinetic live-cell imaging. 
Their technology combines compact and fast imaging 
hardware with powerful image analysis algorithms 
supported by cloud computing. Automation in time-
lapse microscopy and image-based cell counting 
allow the generation of high-quality and robust data.

Advantages:

The CytoSMART Omni allows live cell0imaging and 
monitoring of cell cultures over time. Live cell imaging 
microscopes open up novel and exciting avenues, to 
study cell health, viability, colony formation, migration 
and cellular responses to external factors.

To help researchers in life sciences to continue 
improving their understanding of cellular processes, 
CytoSMART Technologies has developed an 
automated bright-fi eld lab microscope that visualises 
complete culture vessels and operates from inside 
standard CO2-incubators. Perform kinetic assays 
by creating time-lapse videos that capture cellular 
behaviour for days or even weeks at a time.

Disadvantages:

There may be challenges when doing this at 
commercial scale. There is also no indication of how 
this might integrate into a bioprocessing system as yet.

Profi les

Cytiva

Website: www.cytivalifesciences.com

Category: cell imaging

About:

Cytiva is a global provider of technologies and services 
that advance and accelerate the development and 
manufacture of therapeutics. Formerly part of GE 
Healthcare Life Sciences, we have a rich heritage 
tracing back hundreds of years, and a fresh beginning 
since 2020.

Cytiva aims to supply the tools and services that 
biotechs and drug developers need to work better, 
faster and safer, leading to better patient outcomes.

Advantages:

Cytiva’s IN Cell Analyzer 6500 HS high content analysis 
system is a laser-based high-content imaging system 
featuring IRIS confocal technology to optimise cellular 
imaging for all sample types and experimental goals.

It is designed for high-throughput, speed and 
sensitivity and is a third-generation laser-based 
confocal imaging system. Building on the capabilities 
of earlier systems, IN Cell Analyzer 6500HS performs 
a wide range of high-content assays from basic 
multicolour fi xed-cell assays to the most complex 3D- 
and live-cell assays. Multiple hardware and software 
improvements increase imaging speed and enabling 
acquisition of the highest quality images are combined 
with new IN Carta software, which simplifi es image 
analysis workfl ows, IN Cell Analyzer 6500HS enables 
users of all levels to perform powerful analysis as part 
of a complete HCA solution from assay to answer.

This system is also compatible with most 
commercially available laboratory automation systems 

Disadvantages:

There may be challenges when scaling up this 
process.
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Merck

Website: www.merckmillipore.com 

Category: control 
systems, software

About:
Merck’s purpose is to solve the toughest problems in 
life science by collaborating with the global scientifi c 
community with the aim to accelerate access to 
better health for people everywhere.
With the 2015 combination of Merck Millipore and 
Sigma-Aldrich, Merck now offers a broad portfolio 
of 300,000 products, an expanded global footprint 
and an industry-leading eCommerce platform via 
SigmaAldrich.com. 

Advantages:
Merck Millipore’s BioContinuum™ Platform provides 
process and digital building blocks to help develop an 
intensifi ed, connected or continuous bioprocess.
This platform provides a single environment that 
can converge intensifi ed, connected or continuous 
processes with novel control, integration and analytical 
tools.
Accompanying BioContinuum™ Platform is the Bio4C™ 
ProcessPad, which is a data visualisation, analytics, and 
process monitoring platform that enables bioprocess 
lifecycle management, reporting, investigations, and 
continued process verifi cation. Intelligently combining 
process data from batches, Enterprise Resource 
Planning (ERP), Manufacturing Execution System 
(MES), Laboratory Information Management System 
(LIMS), Historian, process equipment, and manual 
sources into a single, validated data source, Bio4C™ 
ProcessPad ensures data is current, complete, and 
contextual throughout the product lifecycle.
Bio4C™ ProcessPad provides the data integration, 
data analysis, data sharing across the manufacturing 
network and end-to-end data management 
throughout the process validation lifecycle that 
successful continued process verifi cation (CPV) 
requires.

Disadvantages:
It is unknown how easily this software integrates into 
existing systems. The time required to implement 
such a widely encompassing system is signifi cant and 
training for staff will be essential.

Profi les

PendoTECH

Website: www.pendotech.com 

Category: pressure 
sensors, control 
systems, software

About:
PendoTECH delivers a line of pressure sensors, control 
systems and software for measuring, monitoring and 
data collection in bioprocess applications and other 
areas where the products provide a unique process 
solution.

Advantages:
1) Data
The PendoTECH Data Acquisition System (DAQ)TM is 
designed to streamline bioprocessing and monitoring 
information into a single interface. The system allows 
for data to be collected real-time and is compatible 
with Excel. Users have the option to input electronic 
notes and there are multiple inputs for various 
sensors, monitors and metres.
The use of this technology enables a number of 
different types of process sensors and scales to be 
connected to one central system so the data can be 
all displayed and collected to one data fi le.

2) Control system
PendoTECH control systems offer a complete process 
automation solution and simplify data management 
by collecting and presenting the information on a user-
friendly graphical user interface.
The range of process control systems on offer are 
available for complex process monitoring/control/
data acquisition solutions. Standard systems include 
TFF process control systems, a normal fl ow fi lter 
screening system, a virus-depth fi ltration system, 
and a perfusion controller system. The systems have 
complex software that integrate sensors and other 
devices such as pumps, scales, probes etc.

Disadvantages:
Challenges here may come in the form of 
understanding which systems and sensors can be 
applied to which elements of the process and what 
to do with data itself.
More specifi cally, according to the PressureMAT™ 
system user guide, some menu selections are 
truncated due to space limitations. This could result 
in human error if users are not properly trained.
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Profi les

Siemens

Website: www.siemens.com  

Category: control systems

About:
Siemens is a global powerhouse focusing on the areas 
of electrifi cation, automation and digitalisation.
Siemens has extensive knowledge of Process 
Analytical Technology (PAT) and Good Manufacturing 
Practice (GMP) across several industries. The SIMATIC 
SIPAT pharma software can help turn quality into an 
integral part of production process and enable you to 
become more fl exible at the same time.

Advantages:
Siemens has developed the SIMATIC SIPAT software to 
support implementation of PAT. The result is improved 
process quality and a reduced risk of losing products 
because of non-conformity. SIMATIC SIPAT provides 
a series of tools that support PAT in the development 
and production processes; for example, process 
analytics and tools for process control and report 
generation. Additionally, it is able to interpret and link 
the data from these tools in an intelligent manner.
SIMATIC SIPAT ensures complete data transparency 
starting with product development and feeds the 
correlated data back into the process. In addition, 
it allows reliable forecasts with which the quality 
and effi ciency of the process can be continuously 
improved up to the level of the manufacturing 
execution system (MES), laboratory information 
management system (LIMS) and enterprise resource 
planning (ERP) system. The result is a production 
process that operates according to the right-fi rst-time 
principle.
SIPAT’s online monitoring ensures that processes 
operate within specifi cations and so lowers costs. 
With SIPAT, biomanufacturers can achieve a sound 
understanding of their processes and can release 
products faster based upon process data. In short, 
SIPAT enables companies to develop their processes 
further based on quality by design (QbD) and right-
fi rst-time testing. System capacity utilisation can be 
increased by about one-third and production costs 
can be by reduced by 10-20 percent after just a short 
time.

Disadvantages:
There is no individual in-line analytics tool. The SIPAT is 
not just an in-process, real-time tool but a holistic PAT 
system, which you may already have in place.

Profi les

Synthace

Website: www.synthace.com

Category: Software

Clients: Cambridge Consultants, Oxford 
Biomedica, Cell and Gene Therapy Catapult, 
Sartorius Stedim, Merck & Co, GSK, Fujifi lm 
Diosynth

About:
Synthace began in 2011 in the UK. It is comprised 
of an interdisciplinary team of biologists, computer 
scientists, mathematicians, and chemists that have 
a passion for working to create new ways of working 
together in biology.

Advantages:
Synthace’s main offering is Antha, a cloud-based 
software platform that is tailor-made for researchers, 
lab professionals, manufacturers, and other life 
sciences experts. This allows for sharing and editing of 
information and workfl ows. Antha can automatically 
document temperature, reagents and other data. 
Synthace’s main objective is to create automated 
laboratory processes with a computer programming 
language that converges with biological experiments.
The programme can guide the scientist through 
the laboratory process itself, helping them to think 
about different variables such as temperature and 
pressure. This programme can actually manage the 
laboratory operating system and directly control the 
equipment that completes the experiment. Synthace 
has built a product which can be effectively used by 
many types of professionals, such as bench scientists 
who may have limited programming knowledge, to 
bioinformaticians and computer programmers.

Disadvantages:
Synthace is new to the gene and cell therapy market. 
Team members are limited to an extent by the 
necessities of expediently integrating new hardware as 
needs of clients change.
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Profi les

Thermo Fisher Scientifi c

Website: www.thermofi sher.com 

Category: sensors, PAT 
control systems

About:
The Mission of Thermo Fisher Scientifi c is to, “…enable 
our customers to make the world healthier, cleaner 
and safer.” 
The company is expansive with global teams of 
more than 75,000 delivering a range of innovative 
technologies, purchasing convenience and 
pharmaceutical services through industry-leading 
brands, including Thermo Scientifi c, Applied 
Biosystems, Invitrogen, Fisher Scientifi c, Unity Lab 
Services and Patheon. 
Thermo Fisher Scientifi c offers a wide variety of 
solutions in the PAT realm, including at-line and in-
process monitoring for biomanufacturing.

Advantages:
Handheld Raman and NIR instruments provide the 
ability to build quantitative methods for complex 
material analysis such as multiple component 
discrimination, API content quantifi cation and solvent 
quantitation.
Thermo Fisher Scientifi c’s range of at-line and in-
process monitoring tools include:
● TruScan RM with TruTools 
● MicroPHAZIR RX 
● Prima PRO Process Mass Spectrometer
These technologies allow the use of robust analytical 
instrumentation to the biomanufacturing fl oor for 
quick release of in-process materials without the 
signifi cant costs associated with fi xed installations. 
Handheld technology is more effi cient, reduces lab 
testing time and provide results in minutes with 
minimal instrument maintenance.

Disadvantages:
It’s not clear if and how these technologies integrate 
into a wider on-line system and data collection 
software. 

Profi les

Vironova

Website: www.vironova.com 

Category: cell imaging

About:
Vironova is a Swedish biotechnology company that 
specialises in transmission electron microscopy (TEM) 
for the biomanufacturing sectors. Traditionally, legacy 
electron microscopes have a history of being diffi cult 
to use. Operation costs and needs for high levels of 
professional expertise can be very challenging when 
advanced gene and cell therapies reach large-scale 
manufacturing stages.
In response, Vironova developed the MiniTEMTM and 
the ViroTEMTM so that life-science organisations 
can keep up with the demands for scaling-up and 
improving speed to implementation.

Advantages:
MiniTEMTM and ViroTEMTM can provide crucial 
assistance when manufacturing needs call for 
automated viral particle characterisation. The 
MiniTEMTM is a bench-sized, compact tool that can 
be utilised by non-experts in electron microscopy. The 
time from data acquisition to analysis is dramatically 
reduced.
The ViroTEMTM is a TEM-based system that is also 
automated and can assist with viral characterisation 
of viral-based biotherapeutics and analysis of 
nanoparticles. It is rapid and effi cient and has a broad 
range of applications due to voltage range (20-120kv).

Disadvantages:
TEM requires very thin specimens, almost to a semi-
transparent level. Therefore, although expertise in 
electron microscopy is not required for MiniTemTM, 
effective sample preparation may require additional 
knowledge level and/or training. Pharmaceutical 
professionals may wish to consider MiniTEMTM as a 
complementary tool rather than a primary tool when 
performing certain electron microscopy tasks.

Profi les
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Profi les

Wyatt  Technology

Website: wwww.wyatt.com 

Category: control systems, 
software

Clients: Abbott Labs, Bristol-Myers Squibb, 
Celgene, Genzyme, Sanofi  Pasteur

About:
Wyatt Technology has approximately a 40-year 
history and is a leader in the space of light-scattering 
technologies. Wyatt scientists were among the fi rst 
to commercialise the utilisation of lasers as a light 
source. They have furthered their tools to include 
dynamic light scattering (DLS) and other light 
scattering technologies.

Advantages:
Wyatt Technology has several analytical tools, but we 
will focus on one, the ultraDAWN, which measures 
multi-angle light scattering and reports the results – 
molecular weight, size and particle concentration – in 
real time. With RT-MALS, critical quality attributes can 
be monitored directly, for rapid feedback on product 
and process quality.
The ultraDAWN is a unique member of the DAWN 
family of MALS instruments. Instead of residing in the 
analytical lab like Wyatt’s other MALS instruments, it is 
adapted to pilot plants and production environments. 
OBSERVER software is used to calculate and report 
molar mass and size, 30 times per minute, as 
opposed to ASTRA’s post-separation, detailed off-line 
analysis and reporting.

This technology system provides an intelligent user 
interface indicating real-time and time sequences of 
molar mass, size and/or particle concentration as well 
as system health diagnostics and event history. With 
photodetectors at eighteen scattering angles plus one 
more to measure light transmitted through the fl ow 
cell, the ultraDAWN provides a solution for:
● Macromolecules: Mw from 103 to 109 g/mol and Rg 

from 10 to 250 nm
● Nanoparticles: Z-average radius from 10 to 250 

nm and corresponding particle concentration 
(concentration range depends on particle size)

UltraDAWN offers versatile options for PAT, including:
● In-line or on-line confi guration
● Process or slipstream fl ow rates from 0.1 mL/min 

to 5 mL/min
● Integration with production control software via 

OPC

Disadvantages:
There may be challenges when delivering at 
commercial scale. In addition, multi-angle light 
scattering requires that particles be in a solution.



Technology Review Series

8www.phacilitate.co.uk/exchange

Anemocyte
Anemocyte is a Biotech Manufacturing Organisation (BMO); a biotech company active in the fi eld of cell 
and gene Therapies (CGTs) that addresses CGT needs pro-actively offering one stop shop solutions and 
fostering exciting innovations.

Our business:
● Process development and GMP capabilities (somatic cells, non-viral modifi ed cells, vesicles)
● Plasmids for viral vector manufacturing
● Project Exellula to address up to commercial scale needs for CGTs including viral vectors 

modifi ed cells

Our experience:
● More than 15 years of GMP manufacturing of CGTs and biological drugs
● More than 60 years of contract manufacturing within our group (Nine Trees Group)

Find out more at www.anemocyte.com

Phacilitate Exchange
Phacilitate Exchange is your market intelligence platform that publishes leading market intelligence 
for the advanced therapies community. We collaborate with leading minds to exchange ideas and 
knowledge, helping you to drive the commercialisation of advanced therapies.

You’ll fi nd a range of reports, webinars, videos, infographics and much more.

If you want the latest and greatest sent directly to your inbox, become a Phacilitate member and you’ll 
receive fortnightly newsletters plus:

● Access to member-only resources and content at Phacilitate Exchange
● Access to Phacilitate’s mentorship program, Women in Advanced Therapies
● Entry into the Phacilitate Match personalised partnering service
● Invites to member-only events and special interest groups
● Exclusive 25% discount to Advanced Therapies Week and Advanced Therapies Europe
● Member-only zones for working, networking and relaxing at Phacilitate conferences


