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Healthcare Need
CAR-T treatments have been licensed for the treatment of liquid tumors, which account for 10% of all cancers, 
but they have yet to revolutionize the therapy landscape for solid tumors. Solid tumors, which account for 90% 
of all malignancies, continue to have a high unmet need and there are limitations to current available treatments 
(Figure 1).

Figure 1: Limitations of CAR-T in solid tumors and current solid tumor therapies

Cancer therapies pose a large economic and societal impact on the U.K,  with an annual cost of over £5 billion 
(Gov.UK, 2015). Cell and Gene Therapies are a promising cancer treatment, but as the majority of these 
therapies are autologous in nature, their costs are economically unfavorable, costing, on average at least $1.5 
million (Owens, 2022). 

The difficulty of CAR-T to infiltrate solid tumors, as well as the complex and costly customized manufacturing 
process that needs patient-derived (autologous) cells, are the two primary barriers to its use. γδT cells are 
known to mediate natural anti-tumor responses (may infiltrate the solid tumor), and they lack allergenicity, 
allowing for batch manufacturing. This significantly reduces costs compared to autologous cell development 
(Harrison et al., 2019).

Proposed Solution

Senescent cells are characterized by the cessation of cell division and have been recognised as an emerging 
cancer hallmark (Hanahan, 2022). Senescent cells resemble cancer cells in phenotype, because they are "self" 
cells, the immune system is unable to identify them. Their development of a senescence-associated 
secretory phenotype (SASP) transforms them into 
proinflammatory cells capable of promoting tumor growth. 
Furthermore, aging and senescence substantially modify the 
tumor microenvironment (TME), favoring the formation of 
immunosuppressive cells that promote treatment resistance 
and immune evasion. Senescent cells may be selectively and 
effectively removed by senescent-targeted clearance, offering 
a novel approach to the therapy of solid tumors.

Our team hopes to utilize γδ T cells as a platform technology 
with dual specificity for a senescent target and a cancer 
target. Figure 2: Senescent cells are an emerging hallmark of cancer 

(Hanahan, 2022)



Proposed Solution
The aim of the solution is to target senescent cells to inhibit tumor formation (Figure 3). 

1. Senescent cells accumulate in the tumor microenvironment 
2. By targeting them, the solution mitigates cancer cells ability to evade treatment by infiltrating the 

tumor with their target 
3. Clearing senescent inhibits SASP-related chronic inflammation

Figure 3: Model of senescence-targeted clearance (Zeng et al., 2018)  

The ability to characterize cancer patients based on the elevation of certain markers has revolutionized the 
diagnostic and therapeutic landscape. The increasing use of tools such as liquid biopsy allows for detection of 
markers to selectively target with immunotherapies (Nikanjam, Kato and Kurzrock, 2022). Biomarker 
advancements generating momentum in precision medicine have resulted in the development of 
biomarker-guided studies such as basket trials, in which a targeted immunotherapy is assessed for numerous 
malignancies that share common markers. Initially we plan to focus on one selected dual γδ T senescence 
target and cancer target. Our long-term vision is a platform technology, enabling novel senescence targeting 
coupled with an array of cancer markers, the therapeutic pathway of the platform is the following:

The urokinase-type plasminogen activator receptor (uPAR) is a marker of senescence and expressed across 
a number of cancers (figure 4), proving to be a prognostic marker with high levels indicating poor survival. A 
number of malignancies have elevated uPAR expression during inflammation and tissue remodeling (Smith 
and Marshall, 2010),  including bladder cancer, breast cancer, lung cancer, ovarian cancer, head and neck 
cancer, and cervical cancer (appendix 10). Sustained elevated uPAR expression has been linked to cancer 
cell proliferation and metastasis (Degryse et al., 2017). In tumor-promoting interactions, several cancer 
biomarkers, such as insulin-like growth factor receptor 1 (IGF1R), have a direct link with uPAR (Huber et al., 
2016; Zhai et al., 2022). Our technology is a platform technology that utilizes the emerging hallmark of cancer 
(senescence) with a novel dual recognition and activation method utilizing targets implicated with uPAR 
(Appendix 1). This results in modified γδ T cells with optimum anti-tumor impact. 



Competitive Advantage
The following five companies have been identified as competitors, either using γδ T cells, targeting scenescents 
or multi-targeted platforms. Ambrosia offers a competitive advantage by creating an allogeneic platform for 
targeting solid tumors, which is a main limitation of those competitors using CAR-T cells. By having a dual 
targeted approach, using scenescents, the therapy directly targets the cancer sight by being personalized to the 
cancer and patient. 

Figure 6: Competitors, their products, methods, stage of development and limitations (TC Bipharm) (StarkAge) 
(SIWA Therapeutics) (Aurealis Therapeutics) (Elicera Therapeutics AB)

To investigate potential targets, we analyzed mRNA expression across cancers reported in the cancer genome 
atlas (Appendix 1).While the proposed solution is a platform which has the promise of targeting all solid tumors 
and can have even broader applications, we propose an initial trial based on uPAR and IGF1R 
co-overexpression across cancers. The study will follow a basket trial format, for which eligibility will be based 
on the presence of uPAR and IGF1R (confirmed by IHC), which we primarily identified as highly expressed in 
the following 6 cancers:

Figure 4: Cancers of focus, with 5 year survival rates (Gov.UK, 2021), and number of applicable patients as of 2022. 

By utilizing γδ T cells, the proposed solution circumvents several challenges in cancer therapy, by recognizing 
and removing modified cells independent of their HLA-antigen presentation, making them novel and promising 
cells for cancer immunotherapy. Additionally, γδ T cells present the following benefits: 

Figure 5: Benefits of γδ T cells



Freedom to Operate
The only applicable intellectual property which has been filed, awaiting approval is Senolytic CAR-T cells 
targeting UPAR, a cell surface and secreted senescence biomarker (Memorial Sloan Kettering Cancer Center, 
2020) . This patent cites a CAR-T target for UPAR and in the instance that the patent is approved, the 
technology circumvents their claim due to the allogeneic  γδ T CAR approach with dual targets, rather than 
CAR-T as shown in the patent. 

Recent research has called into question whether CAR-T should be patentable as therapeutic, rather than a 
process, is  justified. This viewpoint is supported by the fact that in the CAR-T procedure, T-cells are withdrawn 
from a patient, changed ex vivo to form CAR-T-cells, and then returned to the same patient. As a result, these 
procedures describe a way of treating each individual patient rather than producing a product for widespread 
sale and commercial usage. They should not be granted patent protection as goods or matter compositions, 
according to the reasoning. Since γδ T will be produced by donor derived cells in batches and differ 
mechanistically the process is patentable, and differs mechanistically with dual specificity. 

Project Management

Clinical Trials
Considering the product we are offering – a 
platform to target all solid tumours expressing 
high levels of UPAR and IGFR – we 
determined that the best design for our clinical 
trials would be a basket trial. This consists of 
evaluating a targeted therapy on multiple 
cancer types simultaneously, all which share  
common feature, in this case, UPAR and IGFR 
expression. This design methodology will allow 
us to identify the tumour types which respond 
best to our therapy, providing direction for 

Our projected timelines and total cost per trial stage are presented in the Gantt chart (see Figure 5). The 
technology readiness level has been assessed along our clinical development pathway and presents likely 
sources of funding (Appendix 6). Investment required: £1.7M to reach phase II completion, this will have 
resulted in approximately 218 patients dosed (see Figure 9). Upon projected Phase III initiation in 2029, we 
anticipate either licensing deals which we estimate to be $6M, which is a conservative figure compared to our 
analysis of licensing agreements for adoptive cell therapies in 2022  (see Appendix 4). 

Figure 5: Gantt chart illustrating timelines and total cost per trial stage 

Route to Market

Figure 6: Basket clinical trial design and Patient inclusion/exclusion criteria 
for the trial 

future development (McNair, 2020). The patient inclusion and exclusion criteria for our trials are defined in Figure 
6. A basket trial novel clinical trial design allows us to capture a broader market and treat a greater number of 
patients with severe unresectable tumors that harbor IGF1R and UPAR. 



Assuming the following sales curve, where 2031 represents the completion of Phase III clinical trials captures 
5.21% of the SAM, we project peak sales (22% of SAM)  in 2036 which equates to 4,116 patients dosed:

To meet dose demand, the following commercial scale up process is proposed, using a CDMO for manufacturing. 

Figure 8: Sales curve from launch, SAM and anticipated patient doses

*see Appendix 5  for M&A deal analysis 

The total addressable market is calculated 
as the global cancer incidence at stage IV, 
and the estimated number of patients with 
both UPAR and IGF1R markers. whereas 
the total serviceable available market (SAM) 
is UK stage IV incidence with uPAR and 
IGF1R.  

The annual growth of incidence rates from 
2018 were used to forecast cancer 
incidence (Appendix 3). This equates to a 
TAM of 499,034 patients in 2033, and a 
SAM of 168,514 UK patients from product 
launch in 2032 to 2040, represented in the 
market size forecast (Figure 7; Data: 
Appendix 3). 

Commercial Scale Up

Figure 7: Total and forecasted UK market size per cancer

For the 6 cancers identified in our analysis of cancer genome atlas data (Appendix 1). Considering that 
immunotherapies are a third-line therapy, we have calculated the patient population at stage IV, both globally and in 
the UK and calculated the estimated number of patients with both UPAR and IGF1R markers (Appendix 2 & 3). 



Financial Plan

The following outlines a breakdown of R&D and manufacturing costs throughout development until product 
launch in 2032. Assumptions for costs have been made from historic examples of cell and gene therapy start 
ups and studies investigating costs associated with allogeneic development (Harrison et al., 2019). 

Figure 9: R&D and manufacturing costs
Revenues and Profits 

Costs

The subsequent revenues and net profit of the business can be seen in Figure 10, taking into account 
assumptions for drug pricing x number of units sold (i.e., patients dosed) and variable and fixed costs after 
launch till 2040. Drug pricing accounts for a curative therapy vs long term treatment and the costs associated 
with allogeneic adoptive cell therapy development, (Harrison et al., 2019). We assume £10,000 per dose, which 
reflects the median allogeneic drug price from analyst estimates (Lipsitz et al., 2017).

Return on Investment 
Investment required: total costs to reach Phase II completion equate to £1,705,180. Upon larger scale proof of 
concept at phase III opportunities to partner with larger global pharmaceutical corporations could arise, enabling  
license agreements to market in the US. Based on licensing deals for adoptive cell immunotherapies that occurred 
in 2022 (Appendix 4) we assume a conservative licensing revenue stream of $6M to occur at Phase III trial 
stages 2029-2031. Finally, M&A deals within cell and gene therapy between 2021-2022 have been summarized 
(Appendix 5) with an average deal value of $3.7M - highlighting the potential for exit opportunities either during 
clinical development or post launch. Estimated returns have been shown for a product launch or M&A scenario for 
the launch year in 2032 (Appendix 8), applying a 16% discount rate which is standard for early stage biotech 
reflects the estimated present value of Ambrosia to be between £1.3 - £1.7 Million. The platform technology offers 
even greater potential to target combinations of uPAR with other markers identified in appendix 1, such as EGFR, 
and utilise the emerging cancer hallmark of senescence to treat the unmet need in solid tumors.  

Figure 10: Revenues projected from product launch 
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