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Background Information

Anastomotic leaks occur when surgically connected parts of the intestine fail and
leak contents intfo the body. Anastomotic leak

Colectomy { \

Anastomosis \

® Serious postoperative complication
® Traditionally requires invasive reoperation

® Significant patient morbidity and mortality
risk

® Anastomotic leaks are reported in in up to 40%
of esophagectomies and up to 17% of
gastrectomies [1]

Figure 1. Anastomotic leak post colon resection surgery
[2].
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Problem Statement

® Anastomotic leaks following esophagectomy are a life-threatening complication
often requiring surgical reintervention

® Endoluminal Vacuum Assisted Closure, VAC, therapy achieves a 95% healing
success rate in esophageal leaks [3]

® Placement is labor-intensive requiring anywhere from 30 minutes to 3 hours under
anesthesia

® Requires advanced endoscopic skKill
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Background - Client Description

Amber L. Shada, MD, FACS

Fellowship trained in advanced endoscopic and laparoscopic gastrointestinal surgery

Clinical Expertise Research Interests
® Minimally invasive Gl surgery ® Endoscopic device development
® Esophageal and gastric disorders ® Clinical trials and outcomes of esophageal,

® Advanced Endoscopic fechniques foregut, and general surgery

Dr. Shada's goal is a simplified VAC deployment device that reduces procedural complexity
and broadens surgical accessibility.
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Background - Current Methods/Designs

Endoluminal VAC therapy

® Endoscopically placed sponge applies negative pressure to promote healing
® Commercially available products made by Boston Scientific include the Eso-SPONGE and

Endo-SPONGE
® Surgeon-assembled sponge and vacuum tube which is not standardized

C ﬁé 2

Figure 3. Comparison of surgeon assembled systems [5]

Figure 2. The Eso-SPONGE placement procedural flow [4]
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Product Design Specifications

Size

e Accommodate cavities (I=2-15cm)

e Device must be smaller than esophagus (d<2-3cm)
Standards and Specifications

e SO 10993-1: biocompatibility [6]
e |SO 8600-4: compatibility with anatomy and other devices [7]
e Class 2 Medical Device: endoscopes and accessories pose moderate risk [8]

Patient Related Concerns

e Nasogastric tube discomfort [9]
e Multiple procedures [9]

Operational Performance

e Must be replaced every 3-7 days
e Withstand pressures of 125mmHg - 175mmHg [9]
e Deployment fime <1 minute
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Balloon Sponge-Stent

Three main components

® Polyurethane Sponge
® Expandable stent
® Inflatable balloon
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Figure 4. Drawing of Balloon Sponge-Stent Design
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Degradable Coating

Coating

® Degrade after placement of sponge ‘

® Expansion of sponge after
degradation ‘

i

Figure 5. Degradable Coating Design Before (Left) and After
(Right) Deployment

2cm




Cap Delivery

Cap Insertion

Help with guiding sponge to cavity
Smoother esophagus insertion
Push sponge through cap to employ

Cap stays with sponge until removal

2cm

Figure 6. Cap Delivery Design Before (Top Left)
and After (Bottom Right) Deployment




Design Matrix

crioa [ e |2 Pl e
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Safety 17.5 3/5 10.5 4/5 14 3/5 10.5

Ease of Placement 17.5 3/5 10.5 4/5 14 3/5 10.5
Ease of Removal 15 2/5 6 4/5 12 3/5 9
Ease of Fabrication 15 2/5 6 3/5 9 4/5 12
Patient Comfort 15 4/5 12 3/5 9 2/5 6
Adjustability 10 2/5 4 4/5 8 3/5 6
Cost 10 2/5 4 3/5 6 4/5 8

Total (100) 100 53/100 72/100 62/100

Table 1. Desigh Matrix
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Final Design

2¢cm

Figure 7. Degradable Coating Design




Planned Testing

Deployment testing

® Sponge deployment time < 5 minutes

® Consistent placement position accuracy within
cavity

Mechanical testing

® Force required to remove device

® Measure expansion of sponge from
compressed state

Deg rada b|||'|'y ’res’ring Figure 8. Koken EGD (Esophago-Gastro-Duodenoscopy)
Simulator used to replicate endoscopic examination of
® Record degradation rate in esophageal models fhe upper gastrointestinal tract [10].

® Record qualitative observations of device in 37°
C saline bath over 3-day periods




Future Work

Prototype development

® Confirm material choices
® Generate SolidWorks model and conduct FEA analysis
® Create detailed instructions for use

Testing

® Develop testing protocols
® Construct endoscopy trainer model
® Design iteration based on preliminary results
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