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Combinations of these hormones could be harnessed clinically 
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Wilas DM, Nawaz, Evans M. Drug Therapy in Obesity: A Review of Curent and Emerging Treatments. Diabetes Ther 2020, 11,8): 1100-1210



Duodenal Mucosa Nutrient Sensing  Healthy



Duodenal Mucosa Nutrient Sensing - unhealthy



Incretin / Anti-incretin  



Gastric Bypass Surgery is a Proven Therapy for Metabolic Diseases

Gastric bypass surgery can effectively treat obesity and type 2 diabetes

• Landmark published studies 15 years 

ago (a meta-analysis and a 

randomized trial) have shown that 

T2DM was resolved in more than 

75% patients undergoing gastric 

bypass surgery 1,2

• Unfortunately the benefits of surgery 

are available to only a fraction 

patients because it is invasive, 

expensive, and risky

The American Journal of Medicine Volume 122, Issue 3, p248-256.e5 March 2009

The New England Journal of Medicine 2012; 366:1577-1585



Gastric bypass surgery illustrates the critical role of the 

duodenum in causing insulin resistance

Surgery cures 

metabolic diseases 

Bypassing duodenum 

alone improves insulin 

resistance 

Compelling evidence 

duodenal mucosa is 

altered by diets high 

in fat & sugar

This altered hormonal 

signaling probably

leads to insulin 

resistance

Hormonal 

signals

Could an anatomical defect of the duodenum, caused by excess 

sugar exposure, be at the root of metabolic diseases like T2D and 

NASH?



Small bowel Endotherapies

• Duodeno Jejunal Bypass Liners

• Duodeno Jejunal Mucosal Ablations

• Gastro Duodeno Jejunal Bypass devices



In 2012 the Endobarrier Intestinal Liner that mimics the physiological effects of 

gastric bypass surgery was introduced

Company Confidential – Do not Copy or Distribute9



Effect on Diabetes 

• 28 patients: BMI 44.8±7.4 kg/m

• 13 patients completed the 52-week study (Migration , Bleeding , Pain)

• Reduction 

1. In fasting blood glucose (-30.3±10.2 mg/dL)

2. In fasting insulin (-7.3±2.6 μU/mL)

3. In HbA1c (-2.1±0.3%) 

De Moura EG. Diabetes Technol Ther. 2012

Betzel B et al Obes Surg Epub 2016 

Benefit maintained 6months after retrieval

Demoura et al  S1427



•HbA1c: 1.3% mean reduction at explant

•HbA1c: 1.0% mean reduction 6 months post explant

•Total Body Weight: 14% mean reduction at explant

DDW 2017

“The effect of the duodenaljejunal bypass liner on glycemic control 

in type2 diabetic patients with obesity: a metaanalysis with 

secondary analysis on weight loss and hormonal changes,”



Endobarrier  Large Worldwide Registry Results

Diabetes Care, April 2023



But the Endobarrier failed in the marketplace because of inherent design flaws

• The EndoBarrier FDA trial was halted due to liver infections resulting from 

their anchoring barbs that penetrate the small intestine leading to bacterial 

translocation and product was withdrawn globally

Barbs



Next Generation Solution

The EndoSleeve  has significant competitive advantages and can 

leverage an established path to market

Edited Transcript of GID.AX earnings conference call 2015 

German EndoBarrier Registry, data presented at European Association for the Study of Diabetes 

Metamodix study data on file.

• Anchors with 8mm barbs piercing the duodenal bulb, 

causes complications such as liver abscess that halted 

FDA trial8

• Positive efficacy results - average 1.3% reduction in 

HbA1c and 15kg weight loss9

• Regulatory approvals in international markets, 

reimbursement in Germany and UK in 2018

• Anchors without piercing tissue by conforming to the 

anatomy of the pylorus, results from first-in-man study 

show feasibility of anchoring with no injury10

• Consistent efficacy results from first-in-man study due 

to similar sleeve configuration

• Leverage existing regulatory path and reimbursement 

codes to speed market entry

EndoSleeveEndoBarrier

Barbs

Net-shape forms 

to the pylorus



Anchors at the pylorus safely 

without damaging 

surrounding tissue

Bypass food from the 
first portion of the 

small intestine 

Leads to significant weight 

loss  and reduction in 

T2DM 

METAMODIX ENDOSLEEVE



Distal Migration Mechanisms

• The implant is designed to resist deformation by the body and maintain position 

across the pylorus

• When the implant is subject to an axial force (such as during transport of chyme 

through the sleeve) and the stomach flange is displaced sideways, distal migration 

can occur

Circumferential 

contraction of pyloric 

antrum

Off-axis contraction of 

pyloric antrum

Scenario 1 Scenario 2







Promising EndoSleeve 3 month Efficacy Results at our institution

Company Confidential – Do no Copy or Distribute

Endosleeve has many clinical advantages and can be safely anchored at the

pylorus with supplemental anchoring with attachment to two stomach plications

Subject ID

Weight (Kilograms) % TBWL

Baseline At explant

102-16 98 82 16.3%

102-17 107 90 15.9%

102-18 137 109 20.4%

102-19 87 69 20.7%



Tongjee Medical DJBS

A polyethylene sleeve very similar in design to the Endobarrier was implanted

For 3 months and patients were followed up for 6 months thereafter



Tongjee DJBS effect on metabolic parameters

At 3months explantation time and 6 months after explantation



Current Sleeve Technologies

Endobarrier

Metamodix
EndoSleeve Tongee DJBS (China) 

Technical 

Characteristics

Sleeve anchored in the duodenal 

bulb with active fixation (barbs) 

extending to the proximal jejunum

Sleeve anchored at the pylorus 

,additional active plication fixation 

extends to the proximal jejunum

Very similar to Endobarrier, 

anchored in the duodenal bulb with 

barbs and extending to the proximal 

jejunum

Phase of 

Development
Commercial, over 3500 cases WW

Human feasibility trial in India 3 month study with 6 months 

followup, Approved in China, 

Clinical Results -1.2% reduction in HbA1c, average 

10% TBWL in 12 months

-1.5% reduction in HbA1c, 16-20% 

TBWL in 3 months

9% TBWL at 3 month sustained at 9 

months

Advantages Positive effect on T2DM and obesity Positive effect on T2DM and obesity Positive effect on obesity and on other 

metabolic parameters

Disadvantages Complications due to anchoring with 

barbs

More data needed to validate 

anchoring durability

More data needed to validate effect 

on T2DM

Used to mimic gastric bypass surgery with a less invasive approach – differ by 

anchoring method



In Summary How Do Intesinal Liners Work?

By modifyingour metabolism and may provide durable metabolic benefits in a significant 

proportion of patients treated because of changes to the gut microbiome

Upper Small Intestine

Food (chyme) is channeled
through the liner and does not
contact the wall of the small 
intestine

Lower Small Intestine

Increased Plasma Bile Acids 
(increased Metabolic rate

Altered microbiome 
(effects on energy homeostasis)

Intestinal secretions flow
around the liner and mix with
food further down the intestinal
tract

Increased GLP-1 secretion 
(reduced insulin resistance)

Increased PYY secretion
(earlier satiety / weight loss)

Altered neuro-hormonal signals
(reduced insulin resistance)

Endocrinology, 2009, 50(6): 2518-2525



Duodenal Ablation Devices



DMR therapies

• Laser

• Thermal 

• RFA

• Electroporation

• Vapour ablation



Metabolic Role of Duodenum in 
Causing Insulin Resistance

Evidence from intervention
• RYGB
• Endoluminal sleeve
• DMR hydrothermal ablation

Evidence of pathophysiology
• Hypertrophy-hyperplasia in upper GI 

exposed to hexose/fat
• Abnormal enteroendocrine 

population

Physiological role?
• Insulin resisting signal emanating 

from upper GI  potentially important 
in early hunter gathererDuodenum 

signal 

Dirksen et al. Diabetes Care. 2010;33(2):375-377
 Cummings DE et al. IFSO 2016 

 Adachi et al Endocr J. 2003;50(3):271-279

 Bailey et al. Acta Endocrinol (Copenh). 1986;112(2):224-229

Gniuli et al. Diabetologia. 2010;53(10):2233-2240



Fractyl Health Duodenal ablation using a heated balloon



Procedure:

Duodenal mucosa lifted by saline to create thermal barrier protecting 

deeper tissues

Circumferential ablation through thermal exchange (hot water)

Follow up endoscopies and duodenal biopsies at 1mo and 3mo document 

mucosal healing

DMR : Endoscopic  view

Pre-Procedure 

Duodenum
Ablated Duodenum

Three-month 

Follow-up

Lifted Duodenal 

Mucosa



Fractyl DMR data

Int J Gastrointest Interv 2023;12:64–68



EndoGenex ReCET Therapy



Endogenex 

ReCET Eletroporation Device



ReCellularization via electroporation therapy

(ReCETTM)

Dr Adrian Sartoretto DDW 2023



Effect of electroporation ablation on duodenal mucosa

A: Before Ablation B: Right after Ablation C: 4 Days after Ablation D: 1 month after Ablation



EndoGenex Regent 1 Trial Results

Group 1, Group 2 and Group 3 represent ascending doses of energy application

Diabetes 2025;74(Supplement_1):880-P



ReCET in combination with semaglutide therapy

Gastrointest Endosc. 2024 Nov;100(5):896-904



Aqua Medical Vapor Ablation

Condensing Vapor trapped 

between two silicon covered 

baskets as a heat source for

ablating the duodenal mucosa



Vapor ablation effect on HbA1c
Results from FIM feasibility study

Volume 4, No. 2 : 2025 iGIE 117



The dual efficacy effect of DJLB’s maximizes metabolic outcomes

Glycemic Control

• Average 1.5% A1c drop

• 55% of patients reach therapeutic goal

• Better fasting and postprandial glucose control

• No increased risk for hypoglycemia 

Weight Loss

• Average 13% weight loss

• Progressive and continuous

Cardio-metabolic Improvement

• CV risk factor reduction

• Significant reductions in blood pressure, total cholesterol, low 

density lipoproteins, and triglycerides



+

Combo Therapies
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