The Regenerative Horizon: A
Comprehensive Technical and Narrative
Analysis of Spinal Cord Injury
Therapeutics (2024-2026)

Executive Summary: The Pivot Point of 2025

The global landscape for Spinal Cord Injury (SCI) therapeutics has historically been defined by
a sequence of high-profile failures and incremental advances in supportive care. However, the
period between late 2024 and 2025 marks a definitive pivot point in the trajectory of
neuroregenerative medicine. The field is currently transitioning from a "stabilization"
paradigm—where the primary goal was preventing further damage—to a "restoration"
paradigm, characterized by active biological repair of the injured central nervous system
(CNS).

This report serves as a foundational dossier for documentary production, providing an
exhaustive analysis of the clinical, biological, and economic realities underpinning this shift. As
of November 2025, the sector is defined by a dichotomy: the collapse of first-generation
scaffold technologies, exemplified by the bankruptcy of InVivo Therapeutics, contrasted
against the unprecedented success of pharmacological agents targeting chronic plasticity,
such as NervGen’s NVG-291, and the initiation of industrial-scale induced pluripotent stem cell
(iPSC) trials by XellSmart.

For a visual media production, the narrative arc is compelling. It moves from the sterile labs of
Japan, where conditional approvals have created a "regenerative tourism" economy, to the
boardrooms of Delaware bankruptcy courts, and finally to the rehab centers where patients,
previously told their paralysis was permanent, are regaining hand function years after injury.
This report dissects these developments across four primary pillars: Cell Therapies,
Biomaterial Scaffolds, Smart Pharmacology, and Gene/Exosome innovation, providing the
granular detail necessary to evaluate clinical realism against the backdrop of desperate
human hope.

1. The Cellular Landscape: From Artisan Grafts to
Industrial Engineering

Cellular therapies occupy the emotional and financial center of the SCl research landscape.
The biological premise is intuitive: if the spinal cord is a severed cable, new cells are required



to bridge the gap, reinsulate the wires (remyelination), or provide the chemical environment
necessary for the host's own repair. However, the implementation of this premise has
fractured the field into two competing ideologies: the autologous approach (personalized,
safe, but difficult to scale) and the allogeneic approach (universal, scalable, but
immunologically complex).

1.1 The Japanese Regulatory Outlier: Stemirac (Nipro Corporation)

Status: Conditionally Approved (Japan); Full Approval Application Submitted (2025).
Mechanism: Autologous Mesenchymal Stem Cells (MSCs).

Key Narrative: The conflict between "Early Access" and "Statistical Rigor."

Stemirac (Honedra) stands as the most commercially advanced cell therapy for SCI globally,
yet its existence highlights a profound divergence in global regulatory philosophy. Developed
by Nipro Corporation in collaboration with Sapporo Medical University, Stemirac utilizes the
patient’s own Mesenchymal Stem Cells (MSCs) harvested from bone marrow.'

1.1.1 Mechanism of Action: The "Drug Factory" Hypothesis

Unlike neural stem cells, MSCs do not differentiate into neurons or form new synaptic
connections. Instead, they function as biological "drug factories.” Once infused intravenously,
these cells home to the site of injury in response to inflammatory signals. There, they secrete
a cocktail of neurotrophic factors (such as BDNF, NGF, and VEGF) and anti-inflammatory
cytokines. This "paracrine effect" is designed to modulate the hostile immune environment of
the acute/subacute spinal cord, preserving the rim of white matter that often survives the
initial mechanical impact but succumbs to secondary inflammation.?

1.1.2 The Regulatory Experiment

In 2018, Japan’s Ministry of Health, Labour and Welfare (MHLW) granted Stemirac conditional,
time-limited approval under the SAKIGAKE designation. This expedited pathway allows
regenerative medicines to be sold and administered to patients once safety is confirmed and
"probable benefit" is shown, postponing the rigorous requirement for definitive efficacy data
until a 7-year post-marketing surveillance period concludes.’

The initial approval was based on an open-label (unblinded) study of 13 patients, where 12
reportedly showed improvement in ASIA Impairment Scale (AIS) grades.? Critics in the
Western scientific community have argued that without a placebo control, distinguishing the
therapeutic effect from the natural spontaneous recovery often seen in incomplete injuries is
impossible.

1.1.3 Current Status and 2025 Milestones

As of late 2025, the 7-year conditional period is concluding. Nipro Corporation has submitted
an application for formal, full approval based on the data collected from commercial use.*
Simultaneously, realizing that the subacute market (injuries <4 weeks old) is logistically



constrained, Nipro launched a corporate clinical trial for chronic SCI in July 2023.° This trial
aims to prove that the trophic support of MSCs can benefit patients years after injury,
potentially by reactivating dormant circuits or reducing chronic inflammation.

Documentary Angle: The Stemirac story allows for a nuanced exploration of "regenerative
tourism." Patients from around the world travel to Japan to access this therapy, paying
out-of-pocket for a treatment that the FDA deems experimental. Interviews could contrast the
desperate optimism of these patients with the cautious skepticism of Western academic
researchers who demand blinded randomized controlled trials (RCTs).

1.2 The iPSC Revolution: XellSmart Biopharmaceutical

Status: Phase 1 Clinical Trial (Recruiting/Dosing).

Mechanism: Allogeneic iPSC-derived Neural Progenitor Cells (NPCs).

Key Narrative: The industrialization of the cure.

If Stemirac represents the first generation of cell therapy, XellSmart represents the future. The
company has moved beyond the use of adult stem cells (which have limited potency) to
Induced Pluripotent Stem Cells (iPSCs).

1.2.1 The Technology: Subtype-Specific Engineering

iPSCs are created by reprogramming adult cells (like skin or blood) back into an
embryonic-like state. From this pluripotent state, they can be directed to become any cell type
in the body. XellSmart’s innovation lies in its differentiation protocol. They do not merely
generate generic neurons; they manufacture subtype-specific neural progenitor cells
designed to replace the exact populations lost in spinal injury, such as GABAergic
interneurons (which provide inhibition) or glutamatergic neurons (which provide excitation).®

By utilizing an allogeneic ("off-the-shelf") model, XellSmart eliminates the weeks-long delay
required to culture autologous cells. Vials of these cells can be manufactured in bulk,
quality-controlled, and stored in hospital freezers, ready for immediate administration.?

1.2.2 The Historic Phase 1 Trial (2025)

In May 2025, XellSmart announced the dosing of the first patient in its registrational Phase 1
clinical trial for SCI.” This event is historically significant for several reasons:

1. First of its Kind: It is the first registrational trial globally for a subtype-specific iPSC
product in SCI."

2. Dual Regulatory Approval: XellSmart achieved IND clearance from both the US FDA and
China’s NMPA.® This dual approval is rare and suggests that the company has
successfully addressed the FDA’s primary safety concern regarding iPSCs: the risk of
teratoma formation (tumors caused by undifferentiated cells).

3. Clinical Design: The trial is a dose-escalation study focusing on safety and preliminary
efficacy. Preclinical data in animal models demonstrated that these cells could integrate



into the host tissue, extend axons, and form functional synapses, leading to motor
recovery."

Documentary Angle: XellSmart provides a visual narrative of high-tech biotechnology. Unlike
the bedside procedures of autologous therapies, XellSmart’s process involves large-scale
bioreactors and advanced genetic engineering. The narrative tension lies in the safety profile:
iPSCs are potent, and the risk of them growing uncontrollably is the "sword of Damocles"
hanging over the trial.

1.3 Oligodendrocyte Progenitors: Lineage Cell Therapeutics (OPC1)

Status: "DOSED" Study (Device Safety) & Phase 1/2a Follow-up.

Mechanism: Oligodendrocyte Progenitor Cells (remyelination).

Key Narrative: Solving the delivery problem.

Lineage Cell Therapeutics focuses on a specific pathological feature of SCI: demyelination. In
many contusion injuries, the axons (nerve fibers) remain physically intact but lose their
insulating myelin sheaths, causing signal conduction to fail.

1.3.1 Mechanism: Re-insulating the Grid

OPC1 is an allogeneic cell therapy consisting of oligodendrocyte progenitor cells. Upon
transplantation into the spinal cord, these cells mature into oligodendrocytes, which wrap new
myelin sheaths around the denuded axons. This restoration of insulation restores the velocity
and fidelity of nerve signal transmission."™

1.3.2 The "DOSED" Study and Delivery Innovation

A critical, often overlooked aspect of cell therapy is the delivery mechanism. Traditional
intraparenchymal injections require opening the dura mater and injecting cells directly into the
spinal cord tissue. This procedure traditionally required stopping the patient's mechanical
ventilation to prevent the spinal cord from moving during the injection—a high-risk maneuver
that complicated trial recruitment and safety."

In 2025, Lineage initiated the DOSED (Delivery of Oligodendrocyte Progenitor Cells for Spinal
Cord Injury: Evaluation of a Novel Device) study. This trial evaluates a novel parenchymal
delivery device designed to administer cells without the need to stop respiration.™ This
technical innovation is crucial for clinical realism; if the therapy is to be widely adopted, the
surgical delivery must be safe and reproducible for standard neurosurgeons, not just
specialized trialists.

1.3.3 Long-Term Safety and Chronic Expansion

Lineage holds a distinct advantage in the sector: long-term safety data. Patients from their
original Phase 1 trials (some dating back over a decade) have shown no serious adverse
events related to the cells.” Building on this, the DOSED study is enrolling both subacute



(21-42 days) and chronic (1-5 years) patients. Moving into the chronic demographic
significantly expands the commercial potential of the therapy, as the prevalence of chronic
SCI far exceeds the incidence of acute cases.”

1.4 Personalized 3D Tissue Engineering: Matricelf

Status: Compassionate Use Approved (Israel); Manufacturing Scale-up.

Mechanism: Autologous Omentum-derived Hydrogel + iPSCs (3D Bioprinting).

Key Narrative: The science-fiction reality of printing human organs.

Matricelf represents the convergence of material science, stem cell biology, and 3D printing.
Spun out of Tel Aviv University, the company addresses the physical "gap" in the spinal cord.
Chronic injuries often result in fluid-filled cysts (syrinxes) or scar tissue that prevents
regrowth. Matricelf aims to fill this void with living, personalized neural tissue.

1.4.1 The Autologous Bioprinting Process
The Matricelf protocol is intricate and highly personalized:

1. Biopsy: A sample of the omentum (a fatty membrane from the patient's abdomen) is
harvested.

2. Hydrogel Formulation: The extracellular matrix (ECM) of the omentum is processed into
a thermo-responsive hydrogel. Because this gel is made from the patient's own collagen
and proteins, it is completely non-immunogenic.

3. Reprogramming: Blood cells from the patient are reprogrammed into iPSCs and then
differentiated into neural progenitor cells.

4. Printing: The cells are encapsulated within the hydrogel ink and 3D-printed into a
scaffold that mimics the architecture of the spinal cord."

1.4.2 2025 Milestones: Compassionate Use

In late 2025, the Israeli Ministry of Health approved a "compassionate use" program for
Matricelf, allowing the treatment of eight patients with severe trauma-related disabilities. This
designation is reserved for cases where no other treatments exist. Concurrently, Matricelf
signed a manufacturing agreement with Tel Aviv Sourasky Medical Center to produce
clinical-grade implants in their GMP cleanrooms.™

Documentary Angle: Matricelf offers the most visually stunning technology for a
documentary. Footage of a 3D printer constructing a spinal cord implant layer by layer
provides a tangible representation of "building a cure." The narrative focuses on the
personalization aspect—using the patient's own "spare parts" (fat and blood) to repair their
spine.

1.5 The "Super-Responder” Phenomenon: Mayo Clinic (CELLTOP)

Status: Phase 2 (CELLTOP II) ongoing; Phase 1 published.
Mechanism: Autologous Adipose-Derived MSCs (Intrathecal).



Key Narrative: Managing expectations and the mystery of response.
The Mayo Clinic’s CELLTOP trial investigates the use of autologous Adipose-Derived MSCs
(AD-MSCs) injected intrathecally (via lumbar puncture) for traumatic SCI.

1.5.1 The Chris Barr Story

The trial garnered global media attention due to "Patient #1," Chris Barr, a surfer who suffered
a complete (ASIA A) injury. Following the stem cell treatment, Barr regained significant motor
function, including the ability to walk. This "super-responder" outcome became the face of
the trial.”

1.5.2 Clinical Realism: The Phase 1 Data

The published results of the Phase 1 trial (10 patients) in Nature Communications (2024) paint
a more complex picture. While 7 out of 10 patients showed improvement of at least one ASIA
grade, the magnitude of recovery varied drastically. Most improvements involved sensory
gains or minor motor return, not the functional ambulation seen in Patient #1.”' The
mechanism remains partially obscure; the cells likely modulate inflammation and secrete VEGF
(Vascular Endothelial Growth Factor), but why some patients respond dramatically while
others do not is the central question of the ongoing Phase 2 trial.?°

1.6 The Schwann Cell Legacy: The Miami Project

Status: Phase 1 (Chronic) Recruiting.

Mechanism: Autologous Schwann Cells.

The Miami Project to Cure Paralysis has spent decades investigating Schwann cells—the
support cells of the peripheral nervous system (PNS) that allow peripheral nerves to
regenerate. The hypothesis is that transplanting these cells into the central nervous system
(CNS) can permit CNS axons to regenerate.

e Current Status: The team is conducting trials in both subacute and chronic SCI. In the
chronic trial, Schwann cells are harvested from a sural nerve biopsy, cultured, and
injected into the injury site.

e Combinatorial Approach: Recognizing that cells alone may be insufficient, the Miami
Project is actively investigating combinatorial strategies, pairing Schwann cells with
biomaterial scaffolds or drugs to enhance survival and migration.?®

2. Scaffolds and Biomaterials: The Structure of
Recovery

Biomaterial scaffolds are designed to bridge the lesion cavity, providing a physical substrate
for endogenous cells to grow across. This sector has recently experienced both its greatest
failure and its newest hope, illustrating the high-risk nature of physical implants in the CNS.



2.1 The Cautionary Tale: InVivo Therapeutics (Neuro-Spinal Scaffold)

Status: Bankrupt (Chapter 11 filed Feb 2024; Liquidation approved June 2024).
Mechanism: PLGA-PLL degradable scaffold.

Key Narrative: The Valley of Death.

For a documentary profiling “clinical realism," InVivo Therapeutics is the essential
counter-narrative to the hype. InVivo was a market leader with a scaffold designed to be
implanted into the liquefied cavity of an acute SCI to "spare" the surrounding tissue.

2.1.1 The Clinical Failure

In March 2023, the company announced that its pivotal INSPIRE 2.0 trial failed to meet its
primary efficacy endpoint. The trial compared the scaffold against standard-of-care surgery.
While the device was safe, patients did not show statistically significant functional recovery on
the impairment scale.?®

2.1.2 The Financial Aftermath

Lacking positive data to raise new capital, InVivo filed for Chapter 11 bankruptcy in February
2024. In June 2024, the court approved a liquidation plan, and the company's assets were
acquired by Globus Medical.”

Analysis: This failure demonstrates the immense difficulty of SCI translation. A physical
bridge alone (the scaffold) was insufficient to overcome the inhibitory chemical environment
of the spinal cord. It serves as a stark reminder that biological plausibility does not always
translate to clinical efficacy.

2.2 The New Hope: Amphix Bio ("Dancing Molecules")

Status: FDA Orphan Drug Designation (July 2025); Preclinical/Safety.

Mechanism: Supramolecular Peptide Fibrils.

Key Narrative: Engineering molecular motion.

Rising from the ashes of the scaffold sector is Amphix Bio, utilizing technology developed by
Samuel Stupp at Northwestern University. This approach represents a shift from "passive"
scaffolds (like InVivo's) to "active" bioactive materials.

2.2.1 The "Dancing Molecules"

The technology utilizes injectable liquid peptides that self-assemble into a nanofiber scaffold
in situ upon contact with spinal tissue. The term "dancing molecules" refers to the high kinetic
motion engineered into these fibrils. This motion allows the molecules to "shimmy" and
effectively engage with cellular receptors (such as beta-1 integrin), activating downstream
signaling pathways that drive neuronal regeneration.?’

2.2.2 Regulatory Speed



In July 2025, the FDA granted Orphan Drug Designation to Amphix’s lead candidate,
AMFX-200. This designation provides tax credits and 7 years of market exclusivity upon
approval. The company is currently completing safety studies with a target to begin
first-in-human trials in late 2026.%°

2.3 Olfactory Nerve Bridges: Griffith University

Status: Phase 1 Commenced (Aug 2025).

Mechanism: Autologous Olfactory Ensheathing Cells (OECs) + Nerve Bridge.

In August 2025, Griffith University (Australia) commenced a world-first Phase 1 trial for
chronic SCI.

e The Science: The olfactory system is the only part of the CNS that regenerates
continuously throughout life. This is due to Olfactory Ensheathing Cells (OECs). The
Griffith team harvests these cells from the patient's nose and uses them to construct a
"nerve bridge" which is surgically implanted into the spinal cord scar.*?

e The Protocol: The trial is rigorous, requiring 3 months of intensive rehabilitation before
surgery and 8 months after. This highlights the emerging consensus that biological repair
must be paired with physical training to "teach" the new connections how to function.*?

3. Smart Pharmacology: Rewiring the Nervous System

While cells and scaffolds build bridges, "smart drugs" aim to boost the signal strength across
existing wires or lower the inhibitory barriers that prevent regrowth. This sector is currently
delivering the most exciting data in the field.

3.1 The Plasticity Breakthrough: NervGen Pharma (NVG-291)

Status: Phase 1b/2a "CONNECT SCI" Results (Nov 2025) - Positive.

Mechanism: PTPa Inhibitor (Promotes plasticity and regeneration).

Key Narrative: Breaking the dogma of permanence.

NVG-291 is currently the most watched pharmacological asset in the field, primarily because it
targets the chronic injury market, which has historically been deemed untreatable.

3.1.1 Mechanism of Action: Releasing the Brake

Following SClI, a glial scar forms to seal the injury. This scar contains Chondroitin Sulfate
Proteoglycans (CSPGs). CSPGs bind to a receptor on nerve cells called Protein Tyrosine
Phosphatase Sigma (PTPo), acting as a molecular "brake" that stops regeneration. NVG-291
is a peptide that inhibits PTPg, effectively "masking" the stop sign. This allows nerves to grow
through the scar or sprout new connections (plasticity) around the injury site.*

3.1.2 Landmark Clinical Data (November 2025)
NervGen released expanded data from the CONNECT SCI trial in November 2025, providing a



pivotal moment for the field.

e Electrophysiological Proof: The trial met its co-primary endpoint. In the chronic cohort
(1-10 years post-injury), patients receiving NVG-291 showed a statistically significant
increase in motor connectivity (measured by Motor Evoked Potentials - MEPs) to the
hand muscles compared to placebo.*

e Functional Gains: While MEPs prove the biology works, the clinical outcomes matter to
patients. The study showed durable improvements in the GRASSP score (a measure of
hand dexterity) and, critically, improvements in autonomic functions. 67% of NVG-291
patients reported improved bladder control vs. 22% of placebo patients. These gains
persisted 4 weeks after the drug was stopped, suggesting a durable rewiring of the
nervous system.**

Documentary Angle: NVG-291 offers a compelling narrative of a "simple" solution—a
subcutaneous injection (like insulin) that could restore function years after an injury. The
documentary can visualize the "release of the brake," showing how the drug allows neurons to
ignore the scar.

3.2 The Acute Defender: Kringle Pharma (KP-100IT)

Status: Phase Ill Completed; Preparing Regulatory Application (Japan, 2025).
Mechanism: Recombinant Human Hepatocyte Growth Factor (HGF).

Key Narrative: Saving the bridge before it burns.

While NervGen targets chronic plasticity, Kringle Pharma targets acute preservation.

e Mechanism: HGF is a potent neuroprotective and angiogenic factor. It prevents neuronal
apoptosis (cell death) and promotes the growth of blood vessels. By administering it
intrathecally during the acute phase (within 72 hours of injury), KP-100IT aims to
minimize the "secondary injury" cascade, preserving more of the spinal cord's white
matter.*

e Phase lll Success (Feb 2024): Kringle reported topline results from its Phase lll trial in
Japan in February 2024. The study met its primary endpoints regarding AIS grade
improvement. Consequently, the company is preparing a marketing application in Japan
for March 2025.%

e Commercial Reality: If approved, KP-100IT would become the first drug specifically
approved for acute neuroprotection in SCI since the controversial use of high-dose
steroids (Methylprednisolone), offering a new standard of care for emergency trauma
centers.

3.3 Restoring Inhibition: Axonis Therapeutics (KCC2)

Status: Phase 1 (Oral KCC2 Potentiator).
Mechanism: Restoring Chloride Homeostasis.
Axonis addresses the "noise" in the injured spinal cord that leads to spasticity and pain.



e The Biology: After SCI, a transporter called KCC2 is downregulated. KCC2 is responsible
for pumping chloride out of neurons. When it fails, chloride accumulates, and the
inhibitory neurotransmitter GABA becomes excitatory. This leads to hyperexcitability,
manifesting as spasticity and neuropathic pain.*°

e The Drug: Axonis is developing an oral small molecule that potentiates KCC2. By
restoring the chloride balance, it restores the spinal cord's natural inhibition. This offers a
“pipeline in a pill" for treating spasticity without the sedative side effects of current drugs
like Baclofen.”’

Section 4: Gene Therapies and
Exosomes

This emerging frontier utilizes genetic tools and non-viral vectors to deliver therapeutic
payloads across the blood-brain barrier (BBB), offering non-invasive alternatives to surgery.

4.1 Intranasal Exosomes: NurExone Biologic (ExoPTEN)

Status: Preclinical; FDA Orphan Drug Designation; Human trials ~2026.

Mechanism: MSC-derived Exosomes loaded with PTEN-siRNA.

Key Narrative: The Nose-to-Brain Shortcut.

NurExone is pioneering a delivery method that is highly cinematic for a documentary: a nasal
spray for spinal injury.

e The Technology: The therapy, ExoPTEN, uses exosomes (nanoscopic vesicles secreted
by cells) harvested from MSCs. These exosomes are loaded with siRNA (small interfering
RNA) that targets the PTEN gene. PTEN is an intrinsic inhibitor of nerve regeneration
(similar to the PTPo extrinsic brake targeted by NervGen). By silencing PTEN inside the
neuron, the cell's regenerative machinery is unlocked.*

e Intranasal Delivery: The exosomes are administered via a nasal spray. They travel along
the olfactory and trigeminal nerve pathways, bypassing the blood-brain barrier, and
"home" to the site of inflammation in the spinal cord. This "homing" capability allows for
targeted delivery without invasive surgery.*

e Status (2025): The FDA has granted ExoPTEN Orphan Drug Designation. Preclinical
studies in rats showed that 75% of treated animals recovered some motor function. The
company is scaling up manufacturing with a target for first-in-human trials in 2026.**

4.2 Gene Therapy for Scar Digestion

Another avenue of research involves using viral vectors (such as AAV) to deliver the gene for
Chondroitinase ABC (ChABC) directly to the spinal cord. ChABC is a bacterial enzyme that
digests the CSPGs in the glial scar. While direct injection of the enzyme is limited by its
instability at body temperature, gene therapy allows the patient's own cells to produce the



enzyme continuously, providing a sustained "scar-busting" effect.*’

Section 5: Manufacturing and The "Back
End"

A documentary on "“clinical realism" must address the unglamorous but critical bottleneck of
manufacturing. "Curing" one patient is science; curing 100,000 is logistics.

5.1 The Scaling Challenge

Autologous therapies (Stemirac, Matricelf, Mayo) face a massive scalability hurdle. Each
patient requires a separate manufacturing run ("one batch, one patient"), which is expensive
and labor-intensive.

e Kytopen and BlueWhale Bio are addressing this by developing continuous flow
transfection technologies. Kytopen’s Flowfect platform allows for the non-viral
engineering of billions of cells in minutes, a necessary step for making therapies like
XellSmart’s or Lineage’s affordable and consistent.*

e Cellino combines Al and laser physics to automate the manufacturing of iPSCs. Their
platform uses machine learning to identify and remove undifferentiated cells with a laser,
ensuring the purity required by regulators without human intervention.*°

5.2 The Allogeneic Shift

The industry is trending toward allogeneic (donor) models. XellSmart and Lineage represent
this shift. By creating a "Master Cell Bank," thousands of doses can be produced from a single
donor source, drastically reducing the cost of goods (COGS) and making the therapy a viable
commercial pharmaceutical rather than a bespoke boutique procedure.

Section 6: Market Dynamics, Ethics, and

the Human Narrative
6.1 The "Valley of Death" and Corporate Mortality

The bankruptcy of InVivo Therapeutics serves as a critical narrative anchor. It illustrates the
financial fragility of single-asset biotech companies. Despite promising early data, the failure
to show statistical significance in a pivotal trial evaporated the company's value overnight.
This underscores the risk for investors and the heartbreak for patients who pin their hopes on



specific trials.”

6.2 The "Cure" vs. "Recovery” Debate

A central theme for the documentary is the definition of success. For patients, a "cure" often
means walking. For researchers and regulators, success is defined by "functional
recovery"—regaining bladder control, sexual function, or hand dexterity.

e NervGen's Data: The improvement in bladder function reported in the CONNECT SCI
trial is a massive quality-of-life win, even if patients do not walk again. The documentary
should highlight that for a quadriplegic, regaining the use of a hand to operate a
wheelchair or feed oneself is life-changing.*

e The Reeve Foundation Legacy: The Christopher & Dana Reeve Foundation continues to
be a major driver of funding and advocacy. In 2025, they celebrated the approval of the
ARCEX system (external stimulation) and are actively funding the next generation of
biological therapies, emphasizing that the goal is to provide a "spectrum of solutions"
rather than a single silver bullet.>

6.3 Conclusion: The Converging Horizon

The year 2025 marks a maturation point for spinal cord injury research. The field has moved
beyond the rudimentary "stem cell tourism" era into rigorous, mechanism-driven clinical trials.

Table 1: Comparative Status of Key SCI Therapeutics (Late 2025)

Therapy Company Type Target 2025 Delivery
Status
NVG-291 NervGen Drug Chronic Phase Subcutaneo
Pharma (Peptide) 1b/2a us
Positive
Stemirac Nipro Corp Cell Chronic Approved IV Infusion
(Auto-MSC) (Japan)
KP-100IT Kringle Drug Acute Phase Il Intrathecal
Pharma (Protein) Met
Endpoint
XS228 XellSmart Cell Subacute Phase 1 Intrathecal
(iPSC-NPC) Dosed




OPC1 Lineage Cell (Oligo) Chronic DOSED Parenchym
Cell Study al

Active

Matricelf Matricelf Tissue (3D) Chronic Compassio | Surgical
nate Use Implant

ExoPTEN NurExone Exosome Acute Preclinical Intranasal
/ ODD

Scaffold InVivo Biomaterial Acute Bankrupt/L | Surgical
iquidated Implant

The simultaneous success of NervGen in chronic plasticity and the initiation of XellSmart’s
iPSC trials suggests that the "cure" will likely be combinatorial: Neuroprotection (Kringle) to
save the cord, Scaffolds/Cells (XellSmart/Matricelf) to bridge the gap, and Plasticity Drugs
(NervGen) to rewire the connections. The era of the "single magic bullet" is over; the era of
biological engineering has begun.
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