
Unfortunately, up to 70percentof all organ transplant recipients will be affected squamous-cell orbasal cell type skincarcinomas and the incidenceof these carcinomas increases with the
durationof immunosuppressive therapy,Theetiologyof theseneoplasms has been traced to infectionwithhumanpapillomavirus (HPV)types 8,5,16and15.TheseHPVs aredetectable in
30%of skin squamous cell carcinomas (SCC)fromimmunocompetent individuals, risingto 90%in transplant recipients withSCCs. Currentlyavailable HPVvaccines do not target all of the
HPV strains responsible for skin cancer and were not designed to treat patients already infected with HPV. Flow Pharma has developed a microparticle Tcell vaccine targetingthe HPV E7
protein believed to drive malignant transformation in transplant associated skin cancers. The central hypothesis of this proposal is that targetingHPV type 5, 8,15and 16E7protein, HPV +
(e.g., byPCR)cells (bothpreneoplastic and transformed)forcytotoxic CD8+Tcell attack followingvaccinationwith the FlowVax-HPVcancer immunotherapyvaccinewill providemeaningful
protection against skin cancer associated with immunosuppression and transplantation. This proposal will take the immunotherapy through IND filing in the US and the Kingdom of Saudi
Arabia.

Value Proposition
The development and deployment of FlowVax HPV is likely to benefit the entire transplant
population. Based on this data we would expect a high acceptance rate for FlowVaxHPV which
targets HPVstrains responsible forskincancernot targetedbycurrentlymarketedHPVvaccines.

There were about 46,000 solid organ transplants in the United States during 2023. If we very
conservatively expect 10%penetration at launch this would be 4,600 doses in the US. At $300
USD / dose this translates to $1.4M USD for the first year with expected year over year growth
thereafter.

The current cohort of transplant recipients under immunosuppression have not
receivedaprophylactic HPVvaccinepriorto2006(dateof the firstHPVvaccineFDA
approval). The global pooled HPVprevalence is about 31%foranyHPVand 21%for
high-riskHPV.HPV-16was themostprevalentHPVgenotype (5%)followedbyHPV-
6(4%).CurrentHPVvaccines (i.e.,Gardasil and Cervarix)are prophylactic antibody
inducingvaccines targetingtheL1capsidproteinanddonot induceeffectiveTcells
responses against latentlyinfectedSCC tumorcells.

The FlowVax-HPV cancer immunotherapy has been developed through Technology
Readiness Level (TRL) 6 (platform proof of concept efficacy and safety demonstrated in
laboratoryanimals). The adjuvanted microsphere peptide vaccine platformhas been tested
in multiple animal models. Peer reviewed journal articles describing the vaccine platform
designand showingefficacyforprotectionagainst viral challengehavebeenpublished (1-3).
Afull-scalemanufacturingprocess forFlowVaxhas beendeveloped inCleveland,Ohio.
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Figure 1. FlowVax adjuvanted microspheres containing HLA class I and HLA class II
peptide antigens from the tumor associated protein survivin are suspended in diluent
containinga second adjuvanted are injected into a cancerpatient. The microspheres are
taken up by antigen presenting cells, and through cross presentation, T-cell expansion
occurs. These cytotoxic T-cells circulate and bind to survivin peptide antigens displayed
onthecancercell surface,subsequentlydestroyingthecancercell.

The unique proposition of the FlowVax-HPV cancer vaccine immunotherapy for
transplantation-associated cancers is to specifically prime CD8+T-cells to recognize the
E7 protein of HPV types 5, 8,15 and 16 (Figure 1). Once primed, these cytotoxic CD8+T-
cells will recognize,attack,andkill HPV-infectedcells,bothpre-neoplastic andcancerous.

Senior cancer researchers at the Cleveland Clinic and University Hospitals Cleveland
Medical Center have evaluated FlowVaxpublished data and have joined the team to help
take the FlowVax-HPV cancer immunotherapy into clinical testing for organ transplant
recipients whohaveHPV-positivecancers.


