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The main objective of the planned Phase IIb study will be to assess functional independence post-administration of NanO2 or placebo

along with the standard of care. We expect that NanO2 given early to subjects with LVO ischemic stroke will help to maintain

penumbra tissue viability, leading to measurable improvements in functional independence as measured by mRS.

NanO2
TM - Dodecafluoropentane emulsion 

(DDFPe):

• NanO2 emulsion, 2% weight/volume 

• Droplets 200-300 nm in diameter

• Injected intravenously

• Clears via exhalation

• Improves oxygen transfer between red blood 

cells and tissue

• Effective for 90 minutes or more

Pre-Clinical:

• NanO2 was administered in rabbits who received reperfusion 

with tPA, to assess reduction in infarct volume (Figure 3).9

• All rabbits were given blood clots in the middle cerebral 

artery at time = 0.

• Results showed that administration of NanO2 at one-hour post 

stroke resulted in greatest reduction of infarct volume.

• In total, 5 different preclinical studies testing NanO2 given 

after stroke showed an average reduction in infarct volume 

>80%. 

Phase Ib/II Clinical Trial:

• Trial was a randomized, placebo controlled, double-blind, 

dose escalation trial. There were 3 cohorts at 3 different dose 

levels (0.05, 0.10, and 0.17 mL/kg). Each patient received 3 

doses 90 minutes apart.

• Each cohort had 8 patients, in which 6 patients received 

NanO2
TM and 2 patients received placebo.

• NanO2
TM was determined to be safe at all dose levels.7

Stroke:

• Total Acute Ischemic Strokes in US Annually: 692,0001

o Large Vessel Occlusions (LVOs) – 268,000 (39%) 2

o LVOs account for 62% of dependence and 96% of 
mortality2

• When an occlusion blocks direct blood flow                                         
to a region of tissue, indirect blood flow                             
supports varying levels of hypoperfusion.                                       

• Severe Hypoperfusion - tissue becomes                             
infarct quickly

• Moderate Hypoperfusion - tissue becomes                         
infarct slowly (Figure 1)

• Severely hypoperfused cells resort to                                    
anaerobic metabolism, which leads to                             
acidosis and cellular edema.

• The result is a vicious cascade that decreases the efficacy of
oxygen delivery and contributes to the outward growth of the
infarct core.3

• Even when there is a complete occlusion stopping blood flow
through a major vessel, there is still measurable blood flow to
the tissue downstream of the occlusion (Figure 2).

Blood-based therapeutics can reach this salvageable tissue
through these collateral vessels.

LVO Current Standard of Care:

• For an ischemic stroke caused by LVO, current guidelines
recommend MT based on stroke severity and imaging
findings up to 24 hours from stroke onset.

• Treatment of LVO patients worldwide falls broadly into 
three categories:

1. Intravenous tissue plasminogen activator (tPA)

2. Mechanical thrombectomy +/- tPA

3. No reperfusion therapy (typically due to limited 
availability or late time of arrival) 

• Spontaneous reperfusion occurs at a rate of approximately
24.1% by 24 hours.5

Long-term Strategy for Treatment with NanO2:

• Provide protection for 24 hours to allow time for blood flow to 
normalize via MT, tPA, or spontaneous reperfusion. 

BACKGROUND

ACTIVE SUBSTANCE – Dodecafluoropentane (DDFP):

• DDFP(C5F12)

• Perfluorocarbon – dissolves oxygen 

• Boiling Point = 29oC

MECHANISM OF ACTION:

• Dissolves and offloads oxygen based on the surrounding oxygen
concentration gradient

• Helps blood deliver oxygen to tissue more efficiently - allows tissue
to survive with reduced blood flow

• Effective at less than 1% of the dose of prior perfluorocarbons

SAFETY/TOXICITY IN HUMANS:

NanO2
TM DODECAFLUOROPENTANE EMULSION (DDFPe)

Description of the Clinical Trial:

• Trial features a hub and spoke 

hospital system design

• Stroke patients who arrive at spoke 

hospitals will have CT imaging to 

confirm they have an ischemic 

stroke due to a LVO

• Additional CT image parameters 

will measure infarct, hypoperfused, 

and salvageable tissue volumes. 

• Patients will then be treated with tPA, if eligible, 

randomized to NanO2 emulsion or placebo, and transferred 

to the larger hub site for repeat imaging and MT, if 

applicable. 

• During the transfer, NanO2 emulsion will be administered 

every 90 minutes for a total of 17 doses for 24 hours of 

protection.

METHODS

PHASE IIb TRIAL STATUS

Prior to initiating the trial, NuvOx is working on expanding 
manufacturing capacity and running a dose confirmation study. 
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Welcoming the new kid on the block; the phase IIb Prospective, Randomized, Open-label, Blinded Endpoint (PROBE) study of    
NanO2TM neuroprotection in large vessel occlusions

PRIOR RESULTS: PRE-CLINICAL & PHASE Ib/II

Figure 3: Representative images of histological infarct size; (A) Control rabbit given saline, (B)

tPA treatment at 9 hours, and (C) NanO2
TM emulsion (DDFPe) starting at 1 hour after stroke with

repeated doses every 90 minutes until hour 9 when tPA was given.6

Dosing:

Primary Objectives:

• To estimate the effect of NanO2 on the level of functional 

independence as measured by mRS at discharge, day 30 

and day 90

Secondary Objectives:

• To estimate the effect of NanO2 on the duration of

functional ability as measured by the National Institutes

of Health Stroke Scale (NIHSS) at various timepoints

• To determine the proportion of patients that are still

eligible for MT on presentation to the hub site

• To determine NanO2 infarct volume at baseline compared

to arrival at hub, 24 hours, and 5 days

Figure 1: CT Perfusion scan

measures time taken for a bolus

of contrast agent to reach its

peak concentration in the brain

of a stroke patient.

• A randomized Phase Ib/II clinical trial in acute ischemic stroke tested NanO2 at dose levels of 0.05, 0.10, and 0.17 mL/kg

X 3 doses every 90 minutes, and the drug was safe at all dose levels

• Drug tested safely in over 2,000 patients in previous development as an ultrasound contrast indication

Figure 4: Modified Rankin Scale scores of the placebo group vs the low,

medium, and high dose groups.7

OBJECTIVE & HYPOTHESIS

Time is brain.

NanO2 emulsion is designed to pause the clock on brain damage until patients can achieve substantial reperfusion 

and protect against remaining clot fragments after MT in order to better prognosis and decrease dependence.
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Hypothesis: NanO2 limits infarct 

growth during transfer

Mechanical 
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Acute:

→ Dose: 0.17 mL/kg

→ Route: Intravenous over 5-

10 mins every 90±30 mins x   

3 doses

Chronic:

→ Dose: 0.10 mL/kg

→ Route: Intravenous over 5-

10 mins every 90±10 mins x 

14 doses

Figure 2: Two MRI scans of a patient with a right middle cerebral artery occlusion. The region

in green measures the area that is insufficiently perfused and is at risk of becoming infarct.

The region in pink measures the amount of tissue that has gone through cellular edema and

thus, has become infarcted.
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