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Custom Balloon Shape: Ribbed balloon shape for optimal needle placement 

Adding more needles to manifold to increase injection regions - only 0.005" spacing between needles is necessary 
Increased precision manufacturing methods to ensure water tight fits

Requirements

5 Needles

There needs to be five

needles that spread evenly

to 5 distinct regions.

2.8 mm channel

The device must fit

through a 2.8 mm channel

in an upper GI endoscope.

Retractable

The device must be fully

retracted back into the

endoscope after

deployment. 

2.5 mm Penetration 

Limit

Each needle shall not

penetrate the esophageal

tissue by more than 2.5 mm.

1 mL of agent

The device must inject at

least 1 mL of agent evenly

through the five needles. 

80%

Current
Treatment:

Insert RepositionInject

Issues: 
1.Agent
leakage
2.Arbitrary
injection site
locations

Our Device
1.Streamlines
injection process
2.Consistent and
accurate
injection site
locations

Therapeutic Agent Injector
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Future Work

For Esophageal Stricture Treatments

are diagnosed with an
esophageal stricture in the U.S.
per year. Strictures are
narrowings in the GI tract that,
when left untreated, lead to life-
threatening conditions such as
complete blockage of the small
and large intestine. 

25,000 patients...

x4

1
Navigate the
endoscope to find
the stricture. 3

The tissue is broken
and ready for
treatment. 2

Dilate the stricture
by passing a balloon
dilator through the
endoscope port and
inflating with saline. 

4

A single sclero-needle is
passed through the endoscope
port and delivers agent at
various site around the
stricture’s circumference.

Our Therapeutic Agent Injector is designed to optimize the stricture treatment process by enabling multiple simultaneous
injections and precise agent deployment. This reduces ambiguity in injection sites and lowers the likelihood of stricture

reformation by improving the predictability of agent dispersal.

Single Needle


