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Create a Bypass for a Normally Closed Back Check Valve that uses the 
existing Fluid Path 

 
Overview 

Intravenous (IV) infusions are standard medical procedures used throughout the 

healthcare community to deliver fluids and drugs to patients. IV valves are used in 

intravenous therapy systems to prevent uncontrolled free flow of fluid to a patient. 

During emergency situations, a patient requires an increased flow of fluids. 
 

Objectives 

The objective of this project is modifying B. Braun’s Normally Closed Back Check Valve to incorporate an 

emergency bypass flow system. 
 

Approach 

 Gathered customer needs through discussion with B. Braun and determined the most important customer 

needs through an AHP matrix 

 Established target engineering specifications and conducted a patent search 

 Developed four concepts and refined the concepts after discussion with B. Braun 

 Using a Pugh matrix to select concepts 

 Narrowed our concept generation to two concepts and combined the best features of each concept into 

one final concept - one issue in each concept was the sealing mechanism. After consulting with B. Braun, 

we decided to use an interference fit sealing mechanism modeled after B. Braun’s Injekt Syringe 

 Created a CAD model of the final concept 

 Refined concept with multiple iterations 

 Chose materials based on creating an interference fit to cause a hermetic seal 

 Fabricated prototypes using the Objet connex 260 3D printer in the Learning Factory 

 After prototyping, we realized the locking channel was inadequate, so we refined the locking mechanism 

 Performed a usability test by interviewing 113 non-bioengineering students 

o Resulted in a usability rating of 4.24 on a 

scale of 1-5 with 5 being the easiest 

 Fabricated scaled-up versions of the valve for display 

purposes 

Outcomes 

 The new mechanism will reduce time for 

administering the drug during an emergency situation 

 Our final design met the technical specifications 

required by our sponsor 

 The new mechanism will be hermetically sealed due 

to an interference fit allowing for an uncontaminated 

delivery of the drug to the patient.  

 The redesigned valve will reduce the environmental 

impact  


