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Lonza Bioscience Solutions researchers and clinicians to efficiently and reproducibly
expand T cells, redefining the possibilities of advanced

Lonza continues to drive innovation in the immunotherapy immunotherapy.

space with the development of two advanced methods

for expanding gamma delta (y8) T cells using TheraPEAK®

T-VIVO® Medium. These T cells, which do not require HLA

antigen presentation, are well suited for a wide variety of

treatments due to their reduced risk of graft-versus-host

disease, enhancing their overall safety profile.

Dr. Zhang discusses two unique methods for clinical scale
expansion of gamma delta T cells:

1. Zoledronic Acid Activation - Superior expansion of V 2
T cells, producing over 31 billion cells in just two weeks
with potent anti-tumor activity.

. Anti-CD3/CD28 Activation - Expands both V1and V 2
cells while maintaining high purity and functional integ-
rity, achieving 80% transduction efficiency, making it
ideal for large-scale clinical applications.




Q: How does Lonza's TheraPEAK® T-VIVO®
Medium enhance T-cell expansion for clinical
applications?

Lonza's TheraPEAK® T-VIVO® Medium is specifically formu-
lated to support the efficient expansion of T cells without
the need for serum, which makes it a suitable option for
clinical-grade applications. The medium promotes the
growth of both V1and V 2 T cell subsets, helping to en-
sure high purity and functional integrity of the expanded
cells. Its formulation also helps maintain cell viability and
supports efficient activation, making it an ideal choice for
both small-scale research and large-scale clinical produc-
tion, in compliance with GMP standards for clinical trials
and therapeutic applications.

Q: How do activation methods influence the
purity, functionality, and scalability of T cells?

The activation method used plays an important role in
maintaining the purity and functionality of T cells.
Anti-CD3/CD28 activation effectively preserves both V
1and V 2 subsets, allowing for efficient expansion and
genetic modification. This makes it well-suited for appli-
cations requiring diverse T-cell populations. In contrast,
zoledronic acid predominantly expands V 2 cells, but it can
also lead to contamination with NK and alpha-beta T cells.
Both methods are scalable, but anti-CD3/CD28 activation
offers more flexibility, which is beneficial for generating
tailored T-cell therapies.

Q: Can T cells be cryopreserved, and how do
fresh versus frozen PBMCs compare in terms of
expansion?

Yes, T cells can be effectively cryopreserved using stand-
ard protocols, such as 10% DMSO, which helps ensure
their viability for future use. While fresh PBMCs tend to
yield better-quality T cells and higher expansion rates,
frozen PBMCs are commonly used because of their
convenience and the reproducibility they offer. The use
of cryopreserved PBMCs removes the need for fresh
sample collection, making it a more efficient and consist-
ent approach for large-scale clinical applications.
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Q: Is T-cell expansion consistent across different
donors, and how do activation methods impact
cell functionality?

There is some donor-to-donor variability in T-cell ex-
pansion, which is common with primary cells. However,
TheraPEAK® T-VIVO® Medium has shown consistent results
across multiple donors, helping to helps ensure reproduc-
ibility. Both zoledronic acid and anti-CD3/CD28 activation
methods can effectively expand functional T cells. How-
ever, the proportions of V 1and V 2 cells, which can vary
depending on the activation method, may affect certain
functional characteristics like cytotoxicity and memory
marker expression. These methods are reliable for gener-
ating therapeutic-grade T cells for clinical applications.



Q: How can T-cell therapies be optimized for the
treatment of cancer, and how do they compare
to TCR-based T-cell therapies?

T cells offer a flexible and versatile approach for cancer
immunotherapy, as they can recognize and target a wide
range of tumor antigens in an MHC-independent manner,
unlike TCR-based T-cell therapies. This flexibility makes T
cells especially effective for targeting solid tumors, which
can be difficult for traditional TCR-engineered T cells. Ad-
ditionally, combining T cells with CAR-T technology further
enhances their ability to target tumors, making them a
promising option for cancer immunotherapy. Compared
to TCR-based therapies, T cells provide broader applica-
bility for a range of cancers, which may improve overall
therapeutic outcomes.

Q: How long do activated T cells proliferate
under different culture conditions, and how has
their persistence been evaluated?

Activated T cells typically proliferate for 14-16 days under
optimal small-scale culture conditions, with the potential
to extend to 19 days under certain circumstances. In large-
scale cultures, expansion is limited by factors like biore-
actor capacity, with yields reaching 20-30 billion cells by
day 14-16. Reactivation of expanded T cells with anti-CD3/
anti-CD28 antibodies allows for continued proliferation,
enabling a second round of expansion. This approach is
scalable and helps ensure the production of large quanti-
ties of functional T cells for therapeutic use.

Q: Besides interleukin-2 (IL-2) and TransAct”,
what other cytokines and reagents can be used
to activate and expand T cells, particularly V 1
cells?

In addition to IL-2, cytokines such as IL-7 and IL-15 have
been shown to enhance T-cell expansion. These cytokines,
when combined with IL-2, can further optimize cell prolif-
eration. For activation, TransAct™, which uses anti-CD3 and
anti-CD28 antibodies, is commonly used. However, other
reagents, such as Dynabeads™, can achieve similar activa-
tion. Additionally, antibodies targeting the TCR have been
developed to specifically activate and expand V 1 cells,
offering a more targeted approach for T-cell activation
and expansion in therapeutic settings.

Transform your immunotherapy strategy
with Lonza’s advanced T-cell expansion
methods in TheraPEAK® T-VIVO® Medium.
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All TheraPEAK® Products are produced according to applicable GMP standards
and follow the USP/EP guidance for cell and gene therapy raw materials. It is the
end user's responsibility to ensure full compliance with all regulations based on
their use of Lonza's products in their specific process. All trademarks belong to
Lonza, and are registered in the USA, EU and/or CH or belong to third-party owners
and are used only for informational purposes. All third-party copyrights have
been reproduced with permission from their owners. The information contained
herein is believed to be correct and corresponds to the latest state of scientific
and technical knowledge. However, no warranty is made, either expressed or
implied, regarding its accuracy or the results to be obtained from the use of such
information and no warranty is expressed or implied concerning the use of these
products. The buyer assumes all risks of use and/or handling. Any user must make
his own determination and satisfy himself that the products supplied by Lonza
Group Ltd or its affiliates and the information and recommendations given by
Lonza Group Ltd or its affiliates are (i) suitable for intended process or purpose,
(ii) in compliance with all applicable laws, including all environmental, health and
safety regulations, and (jii) will not infringe any third party’s intellectual property
rights. The user bears the sole responsibility for determining the existence of any
such third-party rights, as well as obtaining any necessary licenses and approvals.
For more details: www.lonza.com/legal.
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