Porcine Intraventricular Cannulation
Validating a Strategy for Gene Delivery to the Central Nervous System
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I Ic — Intrathecal Injection
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Id — Intraventricular Delivery Id — Intraventricular Delivery (cont)
Adeno-Associated Virus Serotype 9 Transduction

in the Central Nervous System of Nonhuman Primates Efficacy of Reductive Ventricular Osmotherapy in

a Swine Model of Traumatic Brain Injury

HUMAN GENE THERAPY 23:382-363 (Agril 2012) ' ¢ g Rick M. Odland, MD, PhD*{
= Wary A Lisbest, Inc. o ot "
DO: 10.108%hum 2011200 H | v :::rlln\:::in:t mMos ‘
: Ve oppes. 55
Alexander M. McKinney, MDYl /
Gaylan Rackswold, MD, PhD | [RVOT Catnetor S
] Jian Shi, PhDS & Catotor ip |

Scott Panter, PhDS

NEUROSURGERY
VOLUME 70 | NUMBER 2 | FEBRUARY 2012 | 445

al

FIGURE 3. Sagisal T1.weighid MR sm an appreximaeiy 2 howrs pat-infury
spbe senrice and she oucbine o she RVOT cabeser paving theowgh
tof e seutricle The crauitooey  the comtcion st can b seen

A better way to cannulate the swine | s s she caboer
ventricular system?

1) Direct Delivery is more
effective

2) Direct Delivery has fewer off- i
target effects
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Survival Study — Exposure and Approach Survival Study — Passing the Catheter



Il = Porcine Anatomic Evaluation
Survival Study — Localization Confirmation

IIl = Near Term Experimental Design

Dose Escalation Series
*Volume Dose Escalation Series
«Constant Rate of Infusion

To Asesss
*Behavioral Outcomes —
a) With intraventricular cannulation
b) With dose escalation
c) Define a maximum tolerated dose
*Biodistribution with dose escalation

Considerations
*Will drain equivalent amount of CSF to added volume prior to infusion
+Leave catheter for 10 minutes prior to removal at infusion completion
*Role for fluoroscopy:
a) Identification of Superoposterior border of frontal sinus
b) Small bolus of Contrast to confirm intraventricular localization

Il — Porcine Anatomic Evaluation
Intraventricular Cannulation, Results to Date

TABLE 1. Procedural Outcomes

Flouroscopy Cannula Passes Csf Tarlov Post Operative
Procedure # " X o
use / findings Required Return Score Complications
1 no 1 Yes 4 one seizure
2 no 1 Yes 4
es, ventricle neurologicall
3 yes, VeI 1 Yes 4 urologically
visible depressed, ataxia
es,
4 e 3 Yes 4
inconclusive

Lessons from Anatomic Studies:
Optimal Trajectory- 5mm lateral to midline, posterior to frontal sinus,
shallow trajectory, no to minimal mediolateral angulation

IV — Areas for Future Consideration
Delineation of Maximum Tolerated Dose
Assessment of Alternate Infusion Parameters
— Rate of Infusion

— Vector Concentration

Evaluation of Agents to increase ependymal permeability
* Imaging Co-injectables
— MR or CT-compatible co-injectates to evaluate
intraventricular spread
— Validation of co-injectable spread with vector expression
* Possible Need for bilateral cannulation
« Alteration in rate of delivery or volume of delivery

« Validation of co-injectate biodistribution for translational
purposes
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What’s New is Old and Old is New...
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