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Abstract

Manufacturing Science and Technology (MSAT) Service was created to develop user-friendly cell culture media and other process solutions for the late stages of drug substance and cell and gene therapy process
development when customers’ efforts shift from speed to market to increasing efficiency and reducing risk. These three case studies presented describe how the MSAT service collaborates with FISI’s customers to improve
their cell culture media process workflows by simplifying their preparation methods and rebalancing the powder formulas to reduce errors associated with avoidable adjustments, handling, and weighing. Overall, the MSAT
service improved the reliability of customer’s media and preparation methods, resulting in significant reduction in labor and cost.

Case Study A

Goal: Simplify cell culture media preparation method The total preparation time was reduced from 4 hours

to around 1 hour

Received positive customer feedback: “The media preparation was
a wonderful experience.”
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Case Study B

Goal: Identify the cause of precipitation and implement The powder was slightly darker Effect of moisture on GMP powder Powder instability was due to exposure: time + moisture
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precpatewsststnotioed | 10| U |8 [Nevela e Strong sulfide like odor indicates a degradation reaction
- - L-Cysteine supplier Supplier A Supplier A Supplier A Supslci)erB_ Supplier A Supplier B NA ® PreCipitate WaS Observed after more than 30 dayS Of Storage

Case Study C

Goal: Investigate if factors in preparation method cause the
aberrant cell culture performance

Altered metabolism and growth rate observed with liquid medium supplemented
with L-Glutamine solution at point-of-use.

Characterized media preparation process to fine tune
method’s set points and avoid edges of failure

Fractional factorial experiment designed to evaluate the effect
of the four selected factors

Lowest growth observed in condition with all
factors at the higth levels of final pH, osmolality,

Cell culture data generated using the Ambr®15 system
and analyzed using Design-Expert® software.

Generated nine prototypes for customer
to conduct 20 run screening study.

Slower L-Glutamine utilization.

Lag in growth.

Premature decline in viability.

Increase osmolality due to:

e Elevated lactate level-> increases
base demand

e Reduced uptake of the main feed

Two factors identified for OFAT experiments

Factor Name
Copper concentration
Glutamine addition

Tested Levels
2X

Liquid Powder

Variable space for full factorial design of
four factors.
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ANOVA -

Higher levels of glutamine and
osmolality appear to negatively
affect the % Harvest Viability

% Harvest Ability

Higher levels of glutamine appear to
increase the observed lactate
concentration

ANOVA - MAX Lactate
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04360 4 01090  3.15 0.0397 significant
0.0008 1/ 0.0008/ 0.0233| 0.8804
00991 1 00991 286 0.1079
00212, 1/ 00212 0.6117 0.4443
03149 1/ 03149 9.10/ 0.007}
0.6230 18 0.0346

0.1855 5 0.0371 110, 0.4051 no

Model
A-Final pH
B-Final Osmolality
C-Final concentration
D-Glutamine concentration
Residual
Lack of Fit

t significant

Pure Error 04375 13 0.0337
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concentration, and Glutamine concentration.

Higher lactate seen in
conditions with lower
growth

Low osmolality leads
to lower lactate

® |nteraction between pH
and other factors appear
to negatively affect
growth when tested at
their high levels

| | | Bl 73 | s 102 - | | e e production. e High variation seen
Identified factors for The fractional factorial design has only 8 | 74 [ o debrease lactats concentratio e High osmolality overall In midpoint’s lactate
Design-of-Experiment (DOE) out of the possible sixteen conditions. AT o and increase 9% harvest viabilty. | | negative effect production
Factor Name Units | Low | High T o LG Ol 570 Moy e High Final concentration ® Copper effect seems to
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