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Executive Summary 

The Ultrasound-guided Transverse Abdominal Plane (TAP) block procedure is a continuous anesthetic for lower abdominal surgeries and post-
operation pain relief.  It has gained traction due to the increased number of abdominal surgeries such as gastrectomies and appendectomies, 
but also due to the benefits of not having to use opioids post-operation.  

The procedure requires the anesthesiologist to use of an ultrasound to find the administration point, insert a cannula to the administration 
point, and then thread a catheter through the cannula. According to Dr. Joshua Oliver, an anesthesiologist at Beth Israel Hospital in New York, 
the major issue with this is that the certified registered nurse anesthesiologist (CRNA) must help thread the catheter since the anesthesiologist 
holds the cannula and ultrasound. This puts the patient at risk since the CRNA can’t perform their primary job of taking care of the patient. 

In order to increase the anesthesiologist mobility so he/she can perform the procedure themselves, a new cannula was created that has a 
scrolling mechanism that pushes the catheter through the needle, all in one hand so the CRNA isn’t needed. The same gauge needle and cathe-
ter is used so that there isn’t any change in anesthetic flow rate or force to pierce the skin. 

Overall the project was a success. Dr. Oliver loved the idea and thinks that it can simplify a complicated procedure. The device works well and is 
comfortable and ergonomic. 



dŚĞ�ƵůƚƌĂƐŽƵŶĚ-ŐƵŝĚĞĚ�d�W�ďůŽĐŬ�
ƉƌŽĐĞĚƵƌĞ�ŝƐ�ƵƐĞĚ�ƚŽ�ƉƌŽǀŝĚĞ�Ă�ƐŽƵƌĐĞ�
ŽĨ�ƉŽƐƚŽƉĞƌĂƟǀĞ�ƉĂŝŶ�ƌĞůŝĞĨ�ĨŽƌ�
ĂďĚŽŵŝŶĂů�ƐƵƌŐĞƌŝĞƐ�ĂŶĚ�ŝŶ�ƐŽŵĞ�
ĐĂƐĞƐ͕�ƚŽ�ƉƌŽǀŝĚĞ�ƌĞŐŝŽŶĂů�ĂŶĞƐƚŚĞƐŝĂ�
ĨŽƌ�ĚĂǇ�ƐƵƌŐĞƌŝĞƐ͘��ŶǇ�ĐŽŶĚŝƟŽŶ�ƚŚĂƚ�
ǁŽƵůĚ�ŶĞĐĞƐƐŝƚĂƚĞ�ƐƵƌŐĞƌǇ�ŝŶ�ƚŚĞ�
ĂďĚŽŵŝŶĂů�ƌĞŐŝŽŶ�;ŐĂƐƚƌĞĐƚŽŵŝĞƐ͕�
ĂƉƉĞŶĚĞĐƚŽŵŝĞƐ�ĞƚĐ͘Ϳ�ƉƌŽǀŝĚĞƐ�Ă�
ƐŝƚƵĂƟŽŶ�ŝŶ�ǁŚŝĐŚ�ƚŚŝƐ�ƉƌŽĐĞĚƵƌĞ�ĐŽƵůĚ�
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ďĞ�ƵƐĞĚ͘��dŚĞ�ŵĂƌŬĞƚ�ĨŽƌ�ƚŚŝƐ�ƉƌŽĐĞĚƵƌĞ�
ŝƐ�ŐƌŽǁŝŶŐ͘�'ĂƐƚƌĞĐƚŽŵŝĞƐ�ĂƌĞ�ƚŚĞ�
ĨĂƐƚĞƐƚ�ŐƌŽǁŝŶŐ�ƐƵƌŐŝĐĂů�ƉƌŽĐĞĚƵƌĞ�ŝŶ�
ƚŚĞ�h^�Ăƚ�ĂŶ�ĂǀĞƌĂŐĞ�ĂŶŶƵĂů�ŝŶĐƌĞĂƐĞ�ŽĨ�
ϭϬй�ŽǀĞƌ�ƚŚĞ�ƉĂƐƚ�ϭϱ�ǇĞĂƌƐ͘�
�ƉƉĞŶĚĞĐƚŽŵŝĞƐ͕�ĂƐ�ǁĞůů͕�ĂƌĞ�ƚŚĞ�ϭϭƚŚ�
ŵŽƐƚ�ĐŽŵŵŽŶ�ƐƵƌŐŝĐĂů�ƉƌŽĐĞĚƵƌĞ�ŝŶ�ƚŚĞ�
h^͘ 

dŚĞ�d�W�ďůŽĐŬ�ƉƌŽĐĞĚƵƌĞ�ŝƐ�ĐŽŶĚƵĐƚĞĚ�
ďǇ�ĂŶ�ĂŶĞƐƚŚĞƐŝŽůŽŐŝƐƚ�ĂŶĚ�ĚĞůŝǀĞƌƐ�Ă�
ƌĞŐŝŽŶĂů�ĂŶĞƐƚŚĞƟĐ�ƚŽ�ƚŚĞ�ĞŶƟƌĞ�
ĂďĚŽŵŝŶĂů�ƌĞŐŝŽŶ͕�ĂŶĚ�ĚŽĞƐ�ƐŽ�Ăƚ�
ƌĞůĂƟǀĞůǇ�ůŽǁ�ƌŝƐŬ͕�ǁŚŝĐŚ�ŵĂŬĞƐ�ŝƚ�
ƉƌĞĨĞƌĂďůĞ�ƚŽ�ŵĂŶǇ�ŽĨ�ƚŚĞ�ĞǆŝƐƟŶŐ�
ĂůƚĞƌŶĂƟǀĞƐ͘�dŚĞ�d�W�ďůŽĐŬ�ǁŝůů�ĂůůŽǁ�
ĨŽƌ�ĐĞƌƚĂŝŶ�ŵŝŶŽƌ�ƐƵƌŐĞƌŝĞƐ�ƚŽ�ďĞ�
ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�ůŝƩůĞ�ƚŽ�ŶŽ�ĚŝƐĐŽŵĨŽƌƚ�
ƚŽ�ƚŚĞ�ƉĂƟĞŶƚ͕�ĂŶĚ�ǁŝůů�ƌĞůŝĞǀĞ�ŽƚŚĞƌ�
ƉŽƐƚŽƉĞƌĂƟǀĞ�ƉĂƟĞŶƚƐ�ŽĨ�ƉĂŝŶ�ŝŶ�ƚŚŝƐ�
ƌĞŐŝŽŶ�ĨŽůůŽǁŝŶŐ�ŵŽƌĞ�ƐŝŐŶŝĮĐĂŶƚ�
ƐƵƌŐŝĐĂů�ƉƌŽĐĞĚƵƌĞ͘� 

 

The TAP Block procedure is used for continuous anesthesia during surgeries or postoperative pain relief.  

A typical cannula and catheter used for the procedure. An image showing the injection site, the Transversus Abdominis. 



�ŶŐŝŶĞĞƌŝŶŐ�ĂŶĂůǇƐŝƐ�ĐŽŶƐŝƐƚĞĚ�ŽĨ�
ůŽŽŬŝŶŐ�Ăƚ�ƚŚĞ�ƐƚĞĂĚǇ�ƐƚĂƚĞ�ŇŽǁ�ƌĂƚĞ�ŽĨ�
ƚŚĞ�ĐĂƚŚĞƚĞƌ�ƐǇƐƚĞŵ�ĂŶĚ�ĚĞƚĞƌŵŝŶŝŶŐ�
ƚŚĞ�ĨŽƌĐĞ�ƚŽ�ƉŝĞƌĐĞ�ƚŚĞ�ƐŬŝŶ�ǁŝƚŚ�Ă�ϭϳ�
ŐĂƵŐĞ�ŶĞĞĚůĞ͘� 

2. Analysis 

The force to pierce the patient’s skin is somewhere between pinching your thumb and pinky, to your thumb and index finger. 
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Continuous anesthetic flow (via catheter) 

·Constant flow rate of ~5mL per hour 

·Steady-state scenario: Qin= Qout 

·Even distribution of anesthetic along the distal end of the 
 catheter due to 15 micro perforations. 

Force to pierce the skin with a 17 gauge needle 

· 4.96lbf at a 90° to the skin (normal to skin). 

· 14.49lbf at a 20° to the skin (minimum degree allowed in order 
to see the cannula on the ultrasound). 

Exploded View of Cannula and Catheter with packaging. 

Orthographic drawing of the cannula. 

�ĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ĨŽƌĐĞ�ƚŽ�ƉŝĞƌĐĞ�ƚŚĞ�ƐŬŝŶ�
ǁĂƐ�ĞƐƐĞŶƟĂů�ďĞĐĂƵƐĞ�ŝĨ�ĨƵƚƵƌĞ�ĐŽŶĐĞƉƚƐ�
ĐŚĂŶŐĞ�ƚŚĞ�ŶĞĞĚůĞ�ŐĂƵŐĞ͕�ƚŚĞ�ŶĞǁ�ĨŽƌĐĞ�
ƚŽ�ƉŝĞƌĐĞ�ƚŚĞ�ƐŬŝŶ�ŵƵƐƚ�ďĞ�ǁŝƚŚŝŶ�ƚŚĞ�
ƐƚĂŶĚĂƌĚ�ĐĂůĐƵůĂƚĞĚ�ƌĂŶŐĞ��ƐŽ�ƚŚĂƚ�
ĂŶĞƐƚŚĞƐŝŽůŽŐŝƐƚƐ�ĚŽŶ͛ƚ�ŚĂǀĞ�ƚŽ�ĂĚĂƉƚ͘ 

 



KďũĞĐƟǀĞƐ�ĨŽƌ�ƚŚĞ�ƉƌŽũĞĐƚ�ŝŶĐůƵĚĞĚ�
ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�ĂŶĞƐƚŚĞƐŝŽůŽŐŝƐƚƐ�
ŵŽďŝůŝƚǇ͕�ĚĞĐƌĞĂƐŝŶŐ�ŶƵŵďĞƌ�ŽĨ�ƐƚĞƉƐ�
ŝŶ�ƚŚĞ�ƉƌŽĐĞĚƵƌĞ͕�ĚĞĐƌĞĂƐŝŶŐ�ĂŶĂůŐĞƐŝĂ�
ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ƐŝĚĞ�ĞīĞĐƚƐ͕�ĂŶĚ�ŵĂŬŝŶŐ�
ƚŚĞ�ƉƌŽĐĞĚƵƌĞ�ŵŽƌĞ�ǀŝĂďůĞ�ĨŽƌ�
ŐĞƌŝĂƚƌŝĐ͕�ƉĞĚŝĂƚƌŝĐ͕�ĂŶĚ�ďĂƌŝĂƚƌŝĐ�
ƉĂƟĞŶƚƐ͘��hƐŝŶŐ�ŵĞƚƌŝĐƐ�ƐƵĐŚ�ĂƐ�ƉĂƟĞŶƚ�
ƐĂĨĞƚǇ�ĂŶĚ�ĂŶĞƐƚŚĞƐŝŽůŽŐŝƐƚ͛Ɛ�ĞĂƐĞ�
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ĂĚĂƉƚĂďŝůŝƚǇ͕�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�
ŽďũĞĐƟǀĞ�ĂŶĚ�ƉƌŽďůĞŵ�ƐƚĂƚĞŵĞŶƚ�ǁĂƐ�
ĚĞĮŶĞĚ�ĂƐ͕�͞��ƉƌŽĐĞĚƵƌĞ�ƚŚĂƚ�
ŝŶĐƌĞĂƐĞƐ�ƚŚĞ�ŵŽďŝůŝƚǇ�ŽĨ�
ĂŶĞƐƚŚĞƐŝŽůŽŐŝƐƚƐ�ĚĞůŝǀĞƌŝŶŐ�
ĂŶĂůŐĞƐŝĂ͘͟ 

User Profile Anesthesiologists: 

· Highly skilled and educated. 

· Very specialized in certain pro-
cedures. 

· High error risk due to complexity 
of procedures and significance 
of their job (sued often). 

The procedure requires multiple hands to use the ultra 
sound, cannula and catheter. 



<ĞǇ�ĐŽŶĐĞƉƚƐ�ŝŶĐůƵĚĞĚ͗ 

· ^ĐƌŽůůŝŶŐ�ŵĞĐŚĂŶŝƐŵ�ƚŽ�ƉƵƐŚ�ƚŚĞ�
ĐĂƚŚĞƚĞƌ�ƚŚƌŽƵŐŚ�ƚŚĞ�ĐĂŶŶƵůĂ 

· �ĚŚĞƐŝǀĞ�ƚŽ�ƐƚĂďŝůŝǌĞ�ƚŚĞ�ĐĂŶŶƵůĂ�ƐŽ�
ŝƚ�ĐĂŶ�ďĞ�ůĞŌ�ŝŶ�ƉůĂĐĞ 

· dǁŽ�ŝŶ�ŽŶĞ�ƚŚĂƚ�ĂůůŽǁƐ�ĨŽƌ�ƚŚĞ�
ĐĂƚŚĞƚĞƌ�ƚŽ�ďĞ�ŝŶƐĞƌƚĞĚ�ǁŝƚŚ�ƚŚĞ�
ĐĂŶŶƵůĂ�ĂŶĚ�ƚŚĞŶ�ƌĞƚƌĂĐƚĞĚ͘ 
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DŽǀŝŶŐ�ĨŽƌǁĂƌĚ͕�ƚŚĞ�ƐĐƌŽůůĞƌ�ǁĂƐ�ƐĞůĞĐƚͲ
ĞĚ�ĚƵĞ�ƚŽ�ƵƐĞƌ�ĨĞĞĚďĂĐŬ�ĨƌŽŵ��ƌ͘�KůŝǀĞƌ͘�
,Ğ�ŵĞŶƟŽŶĞĚ�ƚŚĂƚ�ŝƚ�ƐĞĞŵĞĚ�ŵŽƐƚ�ƌĞůŝͲ
ĂďůĞ�ĂŶĚ�ŝƚ�ǁŽƵůĚ�ƌĞƋƵŝƌĞ�ĂŶĞƐƚŚĞƐŝŽůŽͲ
ŐŝƐƚƐ�ƚŽ�ĂĚĂƉƚ�ƚŚĞ�ůĞĂƐƚ͘ 

Two in one 

Adhesive 

Scroller 



tŚĞŶ�ƌĂƉŝĚ�ƉƌŽƚŽƚǇƉŝŶŐ͕�ĨŽĂŵ�ĂŶĚ�
ĨŽĂŵ�ĐƵƩĞƌƐ�ǁĞƌĞ�ƵƐĞĚ�ĂůŽŶŐ�ǁŝƚŚ�
^ŽůŝĚtŽƌŬƐ�ĨŽƌ�����ƌĞŶĚĞƌŝŶŐ͘��tŽŽĚ�
ƐŚĞĞƚƐ�ĂŶĚ�ůĂƐĞƌ�ĐƵƫŶŐ�ǁĂƐ�ƵƐĞĚ�ƚŽ��
ĂƐƐĞŵďůĞ�ƚŚĞ�ĮŶĂů�ƉƌŽƚŽƚǇƉĞƐ͘�tŽŽĚ�
ǁĂƐ�ƵƐĞĚ�ƌĂƚŚĞƌ�ƚŚĂŶ�ϯ��ƉƌŝŶƟŶŐ�ƐŝŶĐĞ�
ŝƚ�ĐŽƵůĚŶ͛ƚ�ƉƌŝŶƚ�Ă�ƐŵĂůů�ĞŶŽƵŐŚ�ŚŽůĞ�
ĨŽƌ�ƚŚĞ�ĐĂƚŚĞƚĞƌ͘ 
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�ƌ͘�KůŝǀĞƌ�ƐƚƌĞƐƐĞĚ�ƵƐĞƌ�ĐŽŵĨŽƌƚ�ĂŶĚ�
ĨƵŶĐƟŽŶĂůŝƚǇ�ŽĨ�ƚŚĞ�ĐĂƚŚĞƚĞƌ�
ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ƉƌŽƚŽƚǇƉŝŶŐ�ƉŚĂƐĞ͘�
�ǀĞƌǇ�ŝƚĞƌĂƟŽŶ�ǁĂƐ�ƐĞŶƚ�ƚŽ�Śŝŵ�ĨŽƌ�
ĨĞĞĚďĂĐŬ�ĂŶĚ�ĚŝƌĞĐƟŽŶ�ƚŽǁĂƌĚƐ�ƚŚĞ�
ĮŶĂů�ƉƌŽƚŽƚǇƉĞ͘ 

�ŶƚŚƌŽƉŽŵĞƚƌŝĐ�ĚĂƚĂ�ŽĨ�ŚĂŶĚƐ�ǁĞƌĞ�
ŶĞĐĞƐƐĂƌǇ�ŝŶ�ĚĞƚĞƌŵŝŶŝŶŐ�ĮŶĂů�ƐŝǌĞ�ĂŶĚ�
ƐŚĂƉĞ͘ 

Turning a concept 
prototype into a 
device Dr. Oliver was worried 

about comfort and size. 

Scrolling mechanism 
seemed forced and 
wasn’t comfortable. 

Having the 
scroller on the 
distal end limited 
maneuverability 

Catheter had to 
bend, decreasing 
functionality. Hard 
to manufacture. 

Final assembly was ergonomic and efficient at moving the 
catheter through the device. Device is about 3.5 in. long.  



<ĞǇ��ĚǀĂŶƚĂŐĞƐ�ĂŶĚ�EŽǀĞů��ƐƉĞĐƚƐ͗ 

· �ůůŽǁƐ�ƚŚĞ�ĂŶĞƐƚŚĞƐŝŽůŽŐŝƐƚ�ƚŽ�
ƉĞƌĨŽƌŵ�ƚŚĞ�ƉƌŽĐĞĚƵƌĞ�ƚŚĞŵƐĞůǀĞƐ 

· �ƌŐŽŶŽŵŝĐ�ĨŽƌ�ƚŚĞ�ϱƚŚ�ƚŽ�ϵϱƚŚ�
ƉĞƌĐĞŶƟůĞ 

· EŽ�ŽƚŚĞƌ�ƉƌŽĚƵĐƚ�ŝŶ�ƚŚĞ�ŵĂƌŬĞƚ�
ƚŚĂƚ�ƐŝŵƉůŝĮĞƐ�ƚŚŝƐ�ƉƌŽĐĞĚƵƌĞ 

6. Final Solution 
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· DĂŝŶƚĂŝŶƐ�ƚŚĞ�ƐĂŵĞ�ĂŶĞƐƚŚĞƟĐ�
ŇŽǁ�ƌĂƚĞ�ĂŶĚ�ĨŽƌĐĞ�ƚŽ�ƉŝĞƌĐĞ�ƚŚĞ�
ƐŬŝŶ�ĂƐ�ƚŚĞ�ŽƌŝŐŝŶĂů�ƉƌŽĐĞĚƵƌĞ 

· �ĂŶ�ďĞ�ƌĞƵƐĂďůĞ�;ƉŽůǇĐĂƌďŽŶĂƚĞ�
ĂŶĚ�ƐƚĂŝŶůĞƐƐ�ƐƚĞĞůͿ�ǁŚĞƌĞ�ƚŚĞ�
ŶĞĞĚůĞ�ŝƐ�ĂƩĂĐŚĂďůĞ�ĂŶĚ�ƉƌĞ-
ƐƚĞƌŝůŝǌĞĚ͕�Žƌ�ŝƚ�ĐĂŶ�ďĞ�ĐŚĞĂƉ�ĂŶĚ�
ĚŝƐƉŽƐĂďůĞ�;ŝŶũĞĐƟŽŶ�ŵŽůĚŝŶŐ�ĂŶĚ�
ƉŽůǇĞƚŚǇůĞŶĞͿ͘ 

An exploded view of the 
device showing the 4 
parts, the axle, the 
wheel, the needle, and 
the body. 

An orthographic drawing of the final device with a hand to show the size of the device. 


