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INTRODUCTION 
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2 assistants involved in the surgery 
 
1 assistant is engaged throughout 
the surgery to hold the gallbladder 
 
Hand position and port use 
 
Pre preparation, equipment 
placement and operation theater 
layout 
 
 



Grasping the gallbladder 
Grasper can cause damage to the gallbladder if the wall 
thickness is less. 



Grasping the gallbladder 
The gallbladder is difficult to grasp if it is swollen. 









TASK ANALYSIS 



Opening the sterile packaging 



Attaching the tag to the needle 



Inserting the needle through the 

trocar 
The hole is on 1 mm diameter 
The grasper and the trocar controls clash with each other 



Holding the gallbladder using a 

grasper 
The hook dangles from the needle tip 
Two graspers are needed to hold the gallbladder 



Piercing the gallbladder 
The gallbladder shifts 
 



Deploying the tag 
Difficult to operate the needle and the plunger 



Removing the needle from the 

trocar 



Attaching the hook to the 

peritoneum 
A separate grasper needs to be inserted. 



Cauterizing the tissue 

 

Clamping and separating the 

cystic duct and artery 
 



Cauterizing the tissue 
 



Removing the hook 



Cutting the tag 
 



Extracting the gallbladder and 

the tag 





DESIGN BRIEF 

To design an ergonomic laparoscopic device 
for deployment of the endo retractor. 

 



PRIMARY NEEDS 

1.  Ergonomically comfortable. 
2.  All integrated design  
3.  Withstand autoclave temperatures. 
4.  Biocompatible material  
5.  Not cause any accidental damage to the 

surrounding organs. 
6.  The device should be usable through a 10 

mm port. 



SECONDARY NEEDS 

1.  The retractor should be easy to load and 
deploy. 

2.  Reduced interaction time with device. 



BRAINSTORMING 



IDEATION FOR  

STABILIZING 

Stabilizing the gallbladder is a crucial step in 
the entire process as it facilitates easy and 
effective deployment of tag 



IDEATION FOR  

STABILIZING 



IDEATION FOR  

HOOK & TAG 



IDEATION FOR  

HOOK PLACEMENT 

The grasper will have two sleeves that will 
open in succession to expose the grasper tip 
and to release the hook 



IDEATION FOR  

NEEDLE & PLUNGER 

The needle and plunger require a successive 
movement.  







Flower Grasper Suction 

Mechanism control Linkages, other mechanical mediums 
can be used 

Controlled by Suction machine or inbuilt 
chamber in the device 

Movement required for 
operation 

Linear Linear 

Components Grasper, shaft, control Suction head, tube, chamber, control 

Precision 
Focused precise movement Focused movement required to locate the 

gallbladder  

Advantages 

1.  Easier to clean and maintain 
2.  Less number of components 
3.  Requires light pressure 

1.  Less possibility of damage as the head 
is made from silicone 

2.  Very little pressure is required 
3.  Possibility to develop similar devices 
4.  Easier to operate individually 
 

Disadvantages 

1.  Can puncture the gallbladder 
2.  The grip is not that good 
3.  Requires more space 
4.  Will require a grasper from port 3 to 

hold the liver 

1.  Has multiple components 
2.  Validation is essential for suction and to 

check the pressure required to hold it 
 
 
 



SUCTION TESTING ON A 
GOAT’S GALLBLADDER 

Displacement of the Plunger: 10ml 
Syringe with dia. 16 mm is 1.5-2 
mm for holding the goat’s 
gallbladder with a wall thickness of 
0.5-1 mm.  





1. 
SUCTION  

2. 
TAG DEPLOYMENT 

NEEDLE AND PLUNGER  

3. 
HOOK GRASPER  



TASK ANALYSIS 
NEW CONCEPT 



Stabilizing the 
gallbladder using suction 

Piercing the gallbladder 

Deploying the tag 

Retracting the needle 
and the plunger 

Exposing the grasper 

Releasing the hook 

Retracting the grasper 

Releasing the suction 

5. 

2. 

3. 

4. 

6. 

1. 

7. 

8. 
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Piercing the gallbladder 

Deploying the tag 

Retracting the needle 
and the plunger 

Exposing the grasper 

Releasing the hook 

Retracting the grasper 

Releasing the suction 

5. 

2. 

3. 

4. 

6. 

1. 

7. 

8. 

CONTROL 1 
SUCTION  

Linear Movement 

CONTROL 2 
NEEDLE PIERCING  

Linear Movement 

CONTROL 3 
NEEDLE PLUNGER  

Linear Movement 

CONTROL 4 
EXPOSING GRASPER  

Linear Movement 

CONTROL 5 
OPENING THE 

GRASPER  
Linear Movement 

NUMBER OF 
CONTROLS 
REQUIRED IS 5. 
 
Can this be reduced? 



Stabilizing the 
gallbladder using suction 

Piercing the gallbladder 

Deploying the tag 

Retracting the needle 
and the plunger 

Exposing the grasper 

Releasing the hook 

Retracting the grasper 

Releasing the suction 

5. 
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CONTROL 1 
SUCTION  

Linear Movement 

CONTROL 2 
NEEDLE PIERCING   

Linear Movement 

CONTROL 3 
NEEDLE PLUNGER  

Linear Movement 

CONTROL 4 
EXPOSING GRASPER  

Linear Movement 

CONTROL 5 
OPENING THE 

GRASPER  
Linear Movement 

NUMBER OF CONTROLS 
REQUIRED IS 3 

CONTROL 2 
NEEDLE PIERCING AND 

TAG DEPLOYMENT 
Linear Movement 

CONTROL 1 
SUCTION  

 
EXPOSING GRASPER 
AND RELEASING THE 

HOOK 
Linear Movement 

CONTROL 3 
SWITCH FROM NEEDLE 

TO GRASPER 
Rotary movement 



MECHANISM 
CONCEPT 



Suction generation 

Needle and Tag 
deployment 

Hook grasper 

MECHANISM CONCEPT 



SUCTION 



Syringe and Plunger: Polypropylene 
injection molded 
 
Switch: ABS, injection molded 
 
DISPLACEMENT: 25 MM 



HOOK DEPLOYER 



Grasper inner strips: Spring steel 
 
Grasper outer casing: Stainless 
steel 316L 
 
Switch: ABS, injection molded 
 
DISPLACEMENT: 20MM + 5 MM 
 



NEEDLE AND PLUNGER 



Needle and Plunger: Stainless Steel 
316L 
 
DISPLACEMENT: 20MM + 20MM 
 



MECHANISM CONCEPT 



Link: Stainless Steel 316L, laser cut 
 
Spring: Spring steel 



IDEATION  
FOR GRIP 





Operate 3 different controls 
Precision movement 
Stable grip 
Ease of use 
 





SUCTION PISTOL GRIP 



ANTRHROPOMETRIC 

DIMENSIONS 





FORM  
EXPLORATION 



COMFOR
T 
ORGANIC 
 















Casing and trigger: ABS 
injection molded 



Grasper 

Needle 

Suction tip: PDMS 
(polydimethylsiloxane) 



VALUE PROPOSITION 
PRIMARY USER 

SURGEON 

•  Reduces incision, reduces 
chance of infection 

•  Quick installation 
•  Easy to prepare and 

saves time while installing 
•  Reduces human 

assistance 



VALUE PROPOSITION  
PRIMARY USER 

PATIENT 

•  Reduces one incision 
•  Reduces surgery cost 



VALUE PROPOSITION 
SECONDARY USER 
HOSPITAL MANAGEMENT 

•  Reduces cost 
•  Device is reusable and 

thus the recurring cost is 
of the endo retractor 

•  Increases productivity 
•  Aid for single port 

surgeries thus 
encouraging research and 
development in surgical 
techniques. 



FUTURE SCOPE 

•  Design of a tray which will facilitate storage and 
gripping of the device during surgery. 



THANK YOU 


