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It is easier to standardize a sector, the younger it is.
Timing is critical.



Quality By Design (QbD)

• Getting clinical access is but a short stopover in the translation 
journey, not the desired end destination. This is, rather, to make safe 
and efficacious therapeutics that not only gain access to the market, 
but remain there.

• Developing with the end in mind and why it matters.
• Risk mitigation through use of QbD mindset.

• Quality needs to be built in from the beginning.



Sources of variability in iPS cell therapeutic development

Standardization plays an important role in ‘controlling the controllable’

Biological variability Process variability Analytical variability Other variability

• Less important 
than others

• This could be reduced 
by developing 

established standard 
references

• R&D
• Automation

• Standardized
components (reagents)

• Supply chain
• Just In Time

• Some variability cannot be avoided 
in complex biological systems like 

cells.
• Variability of niche/patient.

• Understanding cell identity and 
function

• Biomarkers
• Orthologonal functional assays

UNDERSTAND VARIATION, UNDERSTAND ALLOWABLE OPERATING LIMITS, CONTROL VARIATION

Total variability
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Potential areas for standardization

• Consenting forms
• Clinical acceptability
• Derivation process
• Quality
• Grading
• Specification 
• Manufacturing processes
• In-process controls
• Regulatory acceptance
• Documentation and history file



2017 survey revealed quality 
not understood or tested for in 
the same manner among GAiT 
Membership.

Invisible, invalid assumptions can 
Derail iPSC manufacturing 
initiative.

Do we all understand and test for ‘quality’ in the same way?
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Myopathy first condition be treated to get iPSC to 
the clinic: Breaching Information Siloes

Clinicians

Academia
Patients

Politicians                   Regulators                                           Ethicists

SMEs

Manufacturers

Hospitals

Investors

Presenter Notes
Presentation Notes
Meaning and language. People think they understand what others are saying but actually definitions of words different between group. Need to talk in stakeholder’s language and show bigpicture and concrete examples.Investors – Valley of Death – Net GainSix sigma – tools and techniques for process improvement, identify defects, minimise variability, understand and manage risk where possible..LeanRapport skills, situational awareness skills, self and team dynamics awareness. Entitlement,ego.



Use of clinical-grade human induced pluripotent stem cell (iPSC) lines 
as a starting material for the generation of cellular therapeutics 
requires demonstration of comparability of lines derived from different 
individuals and in different facilities. This requires agreement on the 
critical quality attributes of such lines and the assays that should be 
used. Working from established recommendations and guidance from 
the International Stem Cell Banking Initiative for human embryonic 
stem cell banking, and concentrating on those issues more relevant to 
iPSCs, a series of consensus workshops has made initial 
recommendations on the minimum dataset required to consider an 
iPSC line of clinical grade, which are outlined in this report. Continued 
evolution of this field will likely lead to revision of these guidelines on 
a regular basis.

https://www.futuremedicine.com/doi/10.2217/rme-2018-0095



Defining quality attributes

• Link to analytics and innovation



Detecting variants early to eradicate 
divergent populations early



Utilizing donor selection to enhance iPSC 
product quality



Mandatory Donation, 
Procurement, and 
Testing Data 
Fields for clinical-grade 
iPSCs in the GAiT’s 
haplobank system



Analytics to improve

• Genetic Stability Testing?

• Characterization?

• Functional Assessment?



No point in reinventing the wheel where we do 
not need to.

Precedence in tissue and blood clinical use.

Confer with bone marrow registries/blood banks.

Testings costs money, testing should be predictive 
of patient risk. Added cost should yield better risk 
prediction. Important we don’t chose metrics just 
because they are easy to collect.
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