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1. The Problem/Need

Glioblastoma Multiforme (GBM)
Glioblastoma multiforme (GBM) is the most malignant and invasive form of glioma, posing significant challenges in both patient prognosis and treatment.1 Gliomas originate from glial cells such as oligodendrogliomas, astrocytomas, and ependymoma, accounting for approximately 80% of all malignant central nervous system (CNS) tumours.2 Among these, GBM is the most prevalent, accounting to 45.2% of primary malignant brain and CNS tumours.1

The Problem
Despite extensive research efforts, therapeutic advancements have failed to produce substantial improvements in patient lifespans. A major barrier in GBM treatment is the inability of many therapeutic agents to effectively penetrate the blood-brain barrier (BBB) and achieve sufficient concentrations within the CNS.3 Additional challenges are due to the tumour’s invasive nature, genetic heterogeneity, and treatment resistance. Therefore, diseases of the CNS are among the most difficult to treat.4 Existing treatments often lead to systemic toxicity and limited therapeutic efficacy.2 As a result of GBM and the treatment challenges, patient survival rates have not significantly improved, emphasizing the need for novel treatment strategies. 

The Need
Current treatment strategies, including surgery, chemotherapy, and radiation, are often insufficient in preventing tumour recurrence, due to GBM’s highly invasive and resistant nature. Additionally, while electrotherapeutic therapies have been observed to have antitumor impacts on various cancer types, their application remains limited by their inability to selectively target tumour cells without affecting healthy tissue.5 A more advanced therapeutic approach is required to address these challenges by ensuring precise tumour targeting, minimizing systemic toxicity, and improving treatment efficacy. Advancing GBM treatment through innovative approaches is essential to enhance clinical outcomes. 

2. The Possible Solution

Electrotherapeutics have been observed to have anti-tumour impacts on various cancer types in vivo and in vitro.6,7 The underlying mechanism of these therapies is rooted in the differing frequency and intensity of delivered electrical pulses.8 Traditional electroporation utilizes high-voltage pulses to create temporary pores in the cell membrane, leading to drug uptake.9 However, alternating electric fields (AEFs) function at intermediate frequencies, disrupting tumour mitosis without directly damaging the cell.10 Intratumoral Modulation Therapy (IMT) is a minimally invasive, implantable electrotherapy solution that provides alternating electric fields straight into the site of the tumour thereby inducing tumour cell apoptosis.10

The Technology
IMT is an electrotherapeutic treatment that leverages high-frequency electric stimulation to disrupt tumour cell mitosis while maintaining normal brain function.5 IMT uses sustained low-intensity stimulation to selectively dismantle mitotic spindle formation in rapidly dividing GBM cells.11 The intervention requires the surgical implantation of a cannula-electrode placed directly within the tumour, which is most probably in the caudate putamen region.10 The precise electrode placement continuously delivers electrical pulses directly to the tumour resulting in maximum efficacy.5 Post implantation the electrode is connected to a waveform generator that creates alternating electric fields at a frequency that selectively causes cytotoxic impacts on GBMS cells.5 Such electric fields dismantle intracellular organization specifically targeting the alignment of microtubules. This level of disruption results in mitotic arrest and eventually tumour cell apoptosis.10

An advantage of using the IMT model over other GBM therapies is that its efficacy is not limited by the blood-brain barrier, as seen with chemotherapy agents which leads to limited bioavailability.12 Through targeting electrical pulses at the tumour site malignant cells are maximally exposed to the therapy.5 Additionally, the therapy is selective for the tumour cells, whereas traditional therapies are indiscriminate towards cancer and healthy cells. 

3. The Customer/Market

Market Summary
IMT use for GBM represents a heterogeneous market with two major stakeholders and massive size potential. Firstly, there are the patients, GBM is the most common malignant primary brain tumour and has shown a stark increase in incidence. In the United States alone they have seen an incidence increase from 0.73 per 100,000 in 2008 to 4.49 per 100,000 in 2017.13 This places current estimates that every year more than 15,000 North Americans will receive a diagnosis of GBM, and on a global scale this can be extrapolated to 280,000 new cases per year globally.14 Because GBM has an extremely high mortality rate, with the median survival time often being a year or less at time of diagnosis, the total number of those living with GBM is closely related to the rate of incidence.15 However, this indicates that with increases in survival of those diagnosed with GBM, the total number of those living with these tumours will increase greatly with an improved prognosis that IMT enables with preclinical evidence of significantly attenuating tumour growth.5 Furthermore if the efficacy of IMT can be established for these incredibly aggressive brain tumours, it can then expand into the market of other solid tumour cancers, with the potential international market in excess of 10 million people every year receiving a cancer diagnosis who could potentially benefit greatly from the use of IMT.16

Secondly, IMT offers massive savings for insurance providers as the increased survivability and longevity permitted from IMT has significant potential healthcare savings. A study looking at insurance claims for high grade gliomas in Rochester, New York  found that the highest median costs associated with patient treatment were outpatient radiology $46,294.91 followed by inpatient surgery $30,786.47.17 In the context that following resection surgery 9 out of 10 of the tumours will return means that GBMs incur a massive cost to intervene, especially considering the cost, time, and resource intensity of resection surgery. Looking at these insurance claims researchers also found that maintenance care at $14,490.53 was minimal compared to initial and recurrence treatment being $66,673.80 and $52,125.77 respectively.17 IMT helps by increasing the efficacy of maintenance treatment, and decreasing the likelihood of recurrence treatment, saving money and precious operating room time.18 To this end, the cost saving potential of IMT for the 88 patient’s insurance claims analyzed between 2011 and 2017 could have represented over $4.5 million in savings along with improved patient prognosis.

4. The Value Proposition 

What is the Value Proposition?
IMT was developed to deliver targeted electrical stimulation to GBM-affected brain regions. A study at Western University tested IMT on a rat model of GBM, demonstrating that the technology successfully attenuated tumour growth.5 These findings suggest that IMT could provide similar benefits in human patients, addressing a critical need in GBM treatment.

Current treatment options for GBM- chemotherapy (e.g. temozolomide), radiation, and surgical resection- offer limited success due to the aggressive nature of the tumour.19 Despite these treatments, the median survival after diagnosis remains only 12-15 months.19 Existing therapies face major limitations, such as chemotherapy struggles to cross the blood-brain barrier, and 90% of surgically removed tumours regrow.5,20 Alternative electrotherapies, such as electroporation, have been explored but lack specificity, damaging both cancerous and healthy cells.9

IMT addresses these gaps by using AEFs, which have demonstrated tumour growth inhibition, size reduction, and enhanced effectiveness when combined with chemotherapy.11,21 Unlike external AEF therapies, which require patients to wear a device and maintain a shaved head, IMT is fully implantable. This design not only enhances patient compliance but also reduces stigma and lifestyle disruption5 External AEF therapy demands 18 hours of daily use for significant survival benefits, yet studies have reported a 20% discontinuation rate due to non-compliance.22 IMT’s implantable nature eliminates this burden, providing continuous, targeted treatment with minimal interference in daily life. Additionally, AEF therapy has been shown to produce fewer side effects compared to chemotherapy, which often causes nausea, vomiting, fatigue, and pain.22,23 Studies have also shown quality of life improvements such as improved cognition.22 By reducing both the physician and cognitive burden of cancer treatment, IMT represents a significant improvement in patient care while maintaining effectiveness.

Why does the Customer want to Adopt the New Technology?
Beyond improving patient outcomes, IMT presents valuable opportunities for investors and physicians. If successful in GBM, this technology could be expanded to treat other cancers, significantly broadening its market potential.5,24 For investors, this scalability translates into greater commercial viability, while for physicians, it offers a promising tool to enhance treatment efficacy and patient quality of life across multiple cancer types. 

Overall, IMT offers a transformative approach to GBM treatment by overcoming the limitations of current therapies. Its implantable nature provides a more direct and continuous treatment, improving both efficacy and patient adherence while reducing the side effects associated with traditional therapies. Beyond its immediate application in GBM, IMT has the potential to expand into other cancer treatments, presenting an opportunity for investors and a promising advancement for physicians. By enhancing survival rates, improving quality of life, and minimizing treatment-related burdens, IMT stands as a valuable innovation in the fight against aggressive cancers.
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