
Cell Line Development (CLD) is a required process within 
therapeutic antibody development, a journey made by 
single high value cells, through growth, selection and 
ultimately to cell banking. Decision making at each step 
requires information derived from different technologies, 
traditionally disparate, unconnected platforms. 
Understanding and managing the quality of this data and 
moreover, following the data about each cell’s journey 
through the project is challenging.

For the primary stages of cell line development post vector 
integration, the data derived includes:

Seeding of single cells from the transformed pool. This 

stage is designed to minimize the heterogeneity between 

individual cells to aid consistency in manufacturing. 

Additionally, this step best manages selective pressures 

introduced in the production process. Evidence of the single 

cell in the dispensed droplet is captured immediately after 

dispensing plus evidence that only a single cell exists in the 

well (by way of whole well imaging) post media fill.

Assessment of logical binary division and successful 
outgrowth. As part of the evidence collected, a cell 
would be expected to divide in a logical pattern and the 
confluency and growth rate of individual wells is assessed.

A vision of a Cell Line Development Ecosystem

From cell seeding, through 

assurance to clone selection, quality 

data wrapped up in a single data 

management system

Static and expansion stage titer, cell viability and corrected 

titer. As the process moves from high density static plates 

to lower density static plates and ultimately shaking and 

scale-up flasks, decisions on which cells to discard are 

made. Assessment of IgG concentration in the well plus the 

concentration of viable cells is used and recorded and can 

be combined to give a corrected titer data point.

At each of these stages, data quality and data security must 

be managed. For many laboratories, sharing instruments 

with other groups and having a range of data outputs and 

methods of transfer is the norm. We have first-hand reports 

of excel spreadsheets, data ‘cutting and pasting’ and 

USB sticks which are not in line with good data handling 

practices. Such practices inherently are vulnerable to data 

quality and security.

Moreover, from a process management perspective, 

the journey of each individual cell must be documented, 

enabling viability and productivity to be asssesed, and 

decisions to keep or discard a cell to be made. In addition, 

the overall performance of the process and how that, in a 

process verification context, is operating against expected 

performance must also be monitored. Without such 

oversight, it is challenging to identify deviation from the 

norm and conduct corrective investigations.

Solentim’s vision for its CLD Ecosystem is one of multiple 

instruments generating quality, managed data at the 

different stages of CLD and with that data being audited 

and visible through a single data management system.
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Figure 1. Principle of the Ecosystem model with data 
from three instruments being managed in an audit 
controlled data management system.
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The data, gathered at different time points in a project 

should be seen in the context of a cell’s journey through 

CLD and decisions made, either on a cell-by-cell basis or a 

project basis, should be easily viewed.

To realise this Ecosystem model, Solentim applies its three 

instruments and a bespoke data management system.

VIPS™ is the high efficiency, high viability single cell 

seeder which captures quality evidence of clonality in the 

dispensed droplet.

Cell Metric® is enabled with a plate loader for the crucial 

‘Day 0’ whole well image for clonality and subsequent daily 

well imaging.

ICON™ is a multi-assay platform performing measurements 

of confluency, static plate cell number, titer and viable cell 

density for both the early static phase and later shaking/

expansion phase.

Our data management system is called STUDIUS™ which 

collates and presents CLD data from multiple sources to 

enable and track decision making. STUDIUS therefore plays 

an integral role in holding the Ecosystem together. For 

data security and auditing purposes, STUDIUS is available 

with Continuous Audit Mode. Within this audit model, the 

questions challenged are:

Is the data secure? Does the system ensure that only the 

right people have the right access to the right information? 

In practical terms, systems must be able to identify users 

and limit access and rights to trained and permitted 

individuals.

Who, what, when, where 

and why? This aspect 

relates to auditing of 

the data. A system such 

as STUDIUS provides 

automated auditing that 

independently registers all 

user interactions with the 

system, enabling external 

staff to view a complete 

history of the electronic 

data files.

Our ‘Adopting the Part 

11 Mindset’ White Paper 

argues that even if a 

laboratory doesn’t require adoption of Part 11 control 

mechanisms, the principles behind it should be welcome to 

any laboratory operating under a quality process.

Data presentation and decision making

Within STUDIUS, a novel graphical display, called 

HISTORYTREE™ is presented as a horizontal timeline 

starting at the time of seeding multiple plates and 

proceeding to end of the project, normally at the point of 

banking or moving to mini-bioreactors.

Imported data is described by way of colored circles 

(‘nodes’), where seeding is purple, plate imaging is green, 

titer is orange and data created through mathematical 

functions (in the case of corrected titer) is blue. Where 

samples for testing are extracted from the project plates – 

for instance for the purpose of titer measurements or cell 

viability measurements – the node is placed on a wave.

Furthermore, when new data points are generated, as in 

the example of corrected titer where titer is divided by cell 

number, new data is generated within the HISTORYTREE 

(light blue colour).
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Figure 2. HISTORYTREE is a graphical representation of data gathered 
within CLD

Figure 3. Seeding data within STUDIUS

With a lab equipped with VIPS, data gathering starts at 

the seeding stage with STUDIUS presenting which wells 

are single seeded.

Solentim is part of Advanced Instruments

Scientists and Quality Managers working in the clinical 
manufacturing of therapeutics will be familiar with the 
Part 11 regulations. These either regulate, in the case of 
the US FDA Part 11, or are key guidelines to compliance as 
in the case of EU Annex 11. In both cases they describe the 
requirements for computer systems and digital signatures 
within cGMP regulated pharmaceutical environments.

The intent of both Part 11 pieces is to best manage the 
security of electronic records, record attribution of work 
and define the use of electronic signatures. This design 
methodology is frequently described as a ‘closed system’ 
where all interactions with data (production, changing, 
removal) are audited and protected from external 
influence.

In this document, both FDA Regulations and EU guidance 
are described as Part 11 for convenience. Please note there 
are differences in both enforcement and guidance between 
the two and this document should not be used for specific 
implementation or details of these. For details, please refer 
to:

• https://www.fda.gov/regulatory-information/search-

fda-guidance-documents/part-11-electronic-records-

electronic-signaturesscope-and-application

• • #https://ec.europa.eu/health/sites/health/files/files/

eudralex/vol-4/annex11_01-2011_en.pdf

Introducing Continuous Audit Mode (CAM) on
Solentim’s STUDIUS™ data management 
platform

Why a Part 11 ‘mind set’ should be a foundation 
to every cell line development workflow

Within Part 11, the primary questions are:

• Is the data secure?

Does the system make sure that only the right people, have 
the right access to the right information? In practical terms, 
systems must be able to identify users and limit access and 
rights to trained and permitted individuals (regulations 
11.10(d), (i) and (g) 11.100b). Within a laboratory staffing 
structure, access and responsibilities should be segregated 
and managed such that specific users are permitted to 
perform specific tasks. In practice, this can mean Managers 
defining what other staff are permitted or not permitted to 
do.

• Who, what, when, where and why?

This aspect relates to auditing of the data. A system such as 

STUDIUS™ provides automated auditing that independently 

registers all user interactions with the system, enabling 

external staff to view a complete history of the electronic 

data files.

• Is the person who provided the signature who they 

claim to be?

Electronic signatures are not mandatory but where they are 

used, e-signatures record name, date, time and what was 

signed off and why. Moreover, how do we know the person 

who provides the signature is the person they claim to be?
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With titer and cell count data, mathematic tools within 

STUDIUS can be used to generate corrected titer at the 

static stage and at later expansion stages. Raw data is 

presented using a heatmap overlay for ease of viewing.

This process culminates in the generation of a picklist or 

‘virtual plate’ assembly based on the desired output. For 

instance, does your project look to output 2 x 96 well plates 

or just 20 top clones?
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Figure 4. Corrected titer heatmap within STUDIUS

Data accumulated through the project can be filtered and 

ranked according to the lab’s methodologies. In practical 

terms, decisions are being made as to which cells / wells 

to discard at different time points and which to keep on. 

Clonality is a major filter at the early data points, as is early 

growth. Decisions are made at later time points based on 

titer and cell number.

Figure 5. Examples triage and ranking based on clonality, titer and 
confluency to generate a pick list.

Figure 6. Generation of a virtual plate of clones from a CLD project, a 
portrayal of a pick list based on selection criteria.

Single Vendor Benefits

The benefits of the single vendor aspect of the Ecosystem 

model offers as much to a new start-up lab as to a well-

seasoned laboratory looking to plan for a future of higher 

throughput, greater assurance and data management 

processes.

With a single vendor, instead of four or more service 

contracts, installation, IQOQ and support is streamlined. 

Variability of process and SOP are simplified, and validation 

and verification are managed under one system.

Installation and training 

on multiple instruments 

can be planned within the 

same window to maximize 

efficiency.

Solentim now offers a 

range of quality orientated 

products and services to 

align with customers as 

they plan their clinically 

orientated future. This 

and more are described 

in our ‘Journey from 

process development to 

manufacturing’ White 

Paper.

Introduction

With a 30% growth rate and a projected $14 billion market 

by 2025, cell therapy, the use of cells as theactual therapy, is 

one of the most promising and increasingly valuable sectors 

in science. Using T cells, CAR-T cells and NK cells, often 

derived from hiPSC cells and using the latest in gene editing 

technologies, cell therapies represent possible treatments 

for a wide range of diseases including immune-oncology, 

neurodegenerative diseases, diabetes and heart failure.

Emergent companies in this space have an eye on the future 

production of clinical treatments. Whatever the timescale, 

the question of when and how to implement practices that 

will be scalable to cGMP (current Good Manufacturing 

Practice) often arise.

In December 2008, the European Commission enforced 

the “Regulation on Advanced Therapy Medicinal Products 

(ATMPs)” as the overarching legislation. The ATMP 

Regulation classifies gene-therapy, somaticcell- therapy 

and tissue-engineered products including stem-cell based 

products as pharmaceuticals when intended not for 

research but for human use. However, further scientific 

and technical developments continue to raise challenges 

for regulators, as GMP regulations have to be constantly 

adapted or even newly developed to meet the progress 

in this field and the clinical risk profile of these innovative 

products. Due to the early stage of a many cell therapies, 

the main focus of the regulators is currently on ensuring 

patient safety. Particularly in light of some of the extreme 

side effects and patient deaths seen with therapies such as 

CAR-T cells in the early stages of their development.

Clonality in stem cell 
derived therapies, a 
journey from process 
development to 
manufacturing

Figure 1. Integration of Solentim technologies into cGMP 
environment

Upstream, there is a manufacturing bottleneck for 

researchers and biotech companies trying to produce new 

cell therapies and the cost of manufacturing is a barrier 

to progress. If the whole manufacturing process could be 

streamlined, the logistics improved and the supply chain 

simplified, with yields increased, that would significantly 

reduce the cost of goods and the complexity of getting the 

product to the patient, helping bring down the cost and 

meet the requirements of the regulators.

Adopting the GMP ‘mindset’ early on

Good Manufacturing Practice (GMP) applies as much to the 

clinical development setting as it does to manufacturing. 

Moreover, the GMP ‘mind set’, that of recognising and 

managing risk, has much to offer in the implementation of 

a research process with the ultimate aim of GMP being to 

protect the patient. From a clinic right down to a research 

bench, this mind set, talks to consistency of process, 

measurement and control of outcome and application of 

standards appropriate to their intended stage.

As companies scale up, expansion of existing 

methodologies minimises the cost and time invested in 

change. GMP is designed to understand and manage 

risk to ensure that the treatment is safe and meets 

quality standards. Transition from clinical to full scale 

manufacture is a critical step in the journey from cell 

therapy development to commercial manufacturing, and 

appropriate risk-based application of regulation is key to 

ensure safety and success at every stage of this process.
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Conclusion

The Solentim Ecosystem model looks to manage quality data from multiple points in CLD within a single data 
management system. STUDIUS enables of viewing and subsequent filtering of data from within a CLD project 
offering benefits of data auditing, ease of use and process management.

For a poster outlining the Ecosystem model click here or to learn more contact 
Solentim on sales@solentim.com

Solentim is part of Advanced Instruments www.aicompanies.com
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