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Stem Cell Transplant for Stroke: 
A 25 Year Journey from Preclinical 
Discovery to Clinical Translation

Abstract 
Except for vagal nerve stimulation, no treatment exists to restore function in 
chronic stroke patients. NR1 is a human embryonic derived neural stem cell 
that improved motor-sensory function in rodent stroke models, and was 
expanded to produce GMP cryopreserved cell lots. In this First-in-human 
Phase 1/2a Study, the safety & efficacy of NR1 intracerebral transplantation 
in chronic stroke patients was assessed over 12 months. All 18 transplanted 
subjects demonstrated improved total FMMS and 11/17 with ≥ 3 mos f/u 
showed clinically meaningful recovery. At 12 mos, subjects increased 12.1 
points for total FMMS, 7.4 points for UE FMMS, 4.7 points for LE FMMS, 
7.7 points for Barthel Index, while NIHSS improved by 1.77 and gait speed 
improved substantially. fMRI revealed improved brain connectivity and FDG 
PET showed increased activity. Intraparenchymal transplantation of NR1 
cells in chronic stroke patients appears safe and well tolerated. Results 
suggest improved motor function starting at 1 mos and increasing to 
clinically meaningful recovery in most patients at 12 mos post-implant.
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