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Abstract

ABL is a Rockville-based CDMO with over 63 years of industry
experience in providing solutions for the development and
manufacturing of oncolytic, cell and gene therapy and vaccine
treatments. Recently, ABL has expanded our portfolio to include
lentivirus, whose utility has increased in recent years due to
approval of several CAR-T therapies. Lentivirus Is a
challenging virus to purify due to its susceptibility to external
factors, difficulty to sterile filter and problems associated with
removing host cell debris, protein and nucleic acids before
clinical use. ABL has addressed each of these challenges and
developed a downstream process which was scaled to 20 L.
ABL employed the use of the Thermo Fisher Scientific lentivirus
production system, LV MAX, a new high cell density upstream
production system. This approach yields industry-standard titer
levels while removing >99% of residuals. Importantly, flexibility
IS also introduced to enable customized process development
to achieve the desired titer based on client requirement.

Introduction

Lentivirus has several unique properties that make it a suitable
vector for cell therapy. These include: large genetic capacity,
host genome integration, and reduced chance of eliciting an
Immune response in the host.

In developing the purification strategy, ABL identified three (3)
key challenges associated with lentivirus purification:

1. The susceptibility to external factors such as shear stress,
temperature, pH and salt concentration.

2. Attaining sterility of the final product while achieving high
titers required for clinical use.

3. Removal of host cell debris, proteins and nucleic acid while
maintaining the integrity of the virus during the purification
process.
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Challenge 3: Removal of residuals before use in
clinical applications

Finding Solutions to Challenges in Lentivirus Purification

To address these challenges, a purification strategy was developed by ABL.:

Solution: ABL optimized each step of the process to
decrease host cell protein (HCP) and host cell DNA
(hcDNA) levels. A significant reduction in impurities in
the final product was seen (Table 2).
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Conclusion: ABL's purification conditions allow for
improved reduction in HCP and hcDNA impurity levels.

Challenge 1: Lentivirus is inherently unstable during processing

Solution: ABL developed a downstream process that minimizes loss of titer due to external factors.
Key points:

* A physical to functional particle ratio consistently below 270 throughout the process.

* Afunctional titer of 1E+08 TU/mL (Figure 1).

* Overall recovery of >30% (Table 1).

Table 2: Cumulative Log Reduction in Impurities

HCP Log hcDNA Log

Reduction Reduction
Clarified Harvest - 1.82
IEX Eluate 1.85 1.89
Sterile Filtrate 1.86 2.67
TFF Retentate 2.31 2.73
Final LVV 2.32 3.12

Conclusion: The optimized process steps allow for gentle and efficient purification of the virus with
minimal loss in titer.
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ABL has established a robust and sustainable, fully
optimized downstream purification strategy that yields

4.0E407 lentivirus at high titer with low impurity levels.

B.OE+D7 1.2E+08

Challenge 2: Sterile filtration of high titer virus is difficult, and thus, limits final virus titer
concentration
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Solution: When ABL incorporated a sterile filtration step before concentration, high virus recovery
was observed. The TFF can be processed aseptically and the final sterile filtration, which might lead
to considerable virus loss, can be optional.
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Conclusion: Incorporating a sterile filtration before TFF allows for concentrating the final product to a
titer of SE+08 TU/mL.
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