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Uveoscleral Outflow: A Validated Pathway
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• Uveoscleral outflow is an established 
therapeutic target

• Demonstrated Rx efficacy with 
pharmacotherapy (PGAs)

• Larger aqueous drainage capacity 
than trabecular pathway

• Negative oncotic gradient drives 
aqueous outflow

Investigative Ophthalmology & Visual Science June 2021, Vol.62, 3025



Scleral Bio-Reinforcement of Cyclodialysis

Maintains Aqeuous 
Pathway
A homologous bio-
tissue for endoscleral 
reinforcement

Highly Permeable Bio-
Tissue
Enhances uveoscleral 
aqueous outflow

Scleral 
Reinforcement
Scleral reinforcement 
without damage to the 
conjunctiva

Unlock the Other Half 
Of Natural Outflow
Work with your patient's 
natural physiology—
while you stay in the 
angle

Hardware-free AC-clear Deployment
Internal cyclodialysis cleft reinforcement. 
Nothing projecting in AC



Advantages of scleral allograft material 
properties

Blakney AK, Swartzlander MD, Bryant SJ. The effects of substrate stiffness on the in vitro 
activation of macrophages and in vivo host response to poly(ethylene glycol)-based hydrogels. J 
Biomed Mater Res A. 2012 Jun;100(6):1375-86. doi: 10.1002/jbm.a.34104. Epub 2012 Mar 7. 
PMID: 22407522; PMCID: PMC3339197.

No Hardware
Bio-conforming 
soft tissue; no 

plastic, metal or 
rigid foreign body

Conforming 
Implant Material
Soft, scleral wall 
compliant bio-

tissue; no vertical 
rigid tip 

No Rebound 
Movement

Enhanced post-
deployment fixation - 

tissue expansion / 
rehydration in cleft

AC-Clear 
Deployment

Bio-spacer deployed 
within cyclodialysis 

cleft without any 
proximal segment in 

AC 



Implant material biomechanical properties similar to 
surrounding tissue can drive reduced foreign body reaction

Homologous Allograft
Minimal foreign body reaction
Designed for corneal safety

Tensile 

Strength

MPa

SC Implant 

vs Tissue 

Mismatch

Scleral 

Allograft
1-2 1 0

Titanium 240 3 239

Polyimide 80 2 70

BioRxiv 829648; doi: https://doi.org/10.1101/829648 Front. Bioeng. Biotechnol. 9:622524. doi: 10.3389/fbioe.2021.622524

Cornea 
Permeability 

(cm/s)

Sclera
Permeabilit

y (cm/s)

BENZOLAMIDE 1.4 E-7 2.0E-5

INULIN 5.5 E-7 9.0 E-6

PROPRANOLOL 3.1 E-6 5.8 E-5

SUCROSE 4.4 E-6 2.2 E-5

Porous
For aqueous conductivity

Foreign body response: Reduced Macrophage 
activation with more homologous implant 
material biomechanics

https://www.nature.com/articles/s41433-021-01437-w
https://kyocera-sgstool.co.uk/titanium-resources/titanium-information-everything-you-need-to-know/titanium-properties/
https://designerdata.nl/materials/plastics/thermo-plastics/polyimide
https://www.biorxiv.org/content/10.1101/829648v1
https://www.biorxiv.org/content/10.1101/829648v1
https://www.biorxiv.org/content/10.1101/829648v1
https://www.biorxiv.org/content/10.1101/829648v1
https://www.frontiersin.org/articles/10.3389/fbioe.2021.622524/full


Study Design and Baseline Characteristics

• CREST is a prospective, multicenter, 
observational, real world clinical study (n=400+)

• Medically uncontrolled cohort of glaucoma 
patients with a confirmed diagnosis of open-
angle glaucoma. Prospectively followed for up 
to 24 months

• Subjects: Subjects were included following 
interventional  ab-interno cyclodialysis with 
subsequent bio-tissue scleral reinforcement

• Endothelial cell count (ECC): Specular 
microscopy evaluation conducted at 12M and 
24M based on discretion of individual 
investigators / sites and availability of specular 
microscope

• Analysis: Baseline, 12M, and 24M data was 
evaluated. Eyes with baseline ECC greater than 
1600 were considered eligible for the analysis

Sample size, eyes, N 41

Age, mean ± SD, years 70.0 ± 7.5

Gender: female, % 38%

Race
  Black or African-American
  White

7%
93%

Baseline BCVA (logMAR), mean +SD  1.17 ± 2.51

Baseline IOP, mmHg, mean ± SD 20.4 ± 5.1

Number of IOP-lowering drugs, mean ± SD 1.9 ± 1.3



Results – Endothelial Cell Loss
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Error bars = SD

Baseline, mean ± SD 2413 ± 394

12M, mean ± SD 2283 ± 388

24M, mean ± SD 2200 ± 401

% reduction, BL-12M, mean 5.4%

% reduction, BL-24M, mean 8.7%

24M > 20% loss, n (%) 2 (5%)

24M  > 30% loss, n (%) 0 (0%)

n=41 n=41 n=41



Results – IOP and Medications

IOP Outcomes

Preop IOP, mean (SD) 20.4 (5.1)

12M IOP, mean (SD) 14.0 (5.4)

24M IOP, mean (SD) 14.5 (7.2)

Medication Outcomes

Preop Mean, (SD) 1.9 (1.3)

12M IOP, mean (SD) 0.6 (1.1)

24M IOP, mean (SD) 0.6 (0.7)



ECL reported across MIGS procedures
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Conclusion
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• Bio-interventional uveoscleral outflow enhancement using scleral allograft implants 
incorporates material similar to native tissue

• Spacer design allows for placement flush to scleral wall while maintaining patency of 
cyclodialysis cleft

• Endothelial cell loss is comparable to prior trabecular MIGS procedures; more data is 
needed to further validate these findings
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