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Project summary 

 

The purpose of this project is to design an alignment device for a 1cc syringe used with 

the ultrasound model (GE L8-18i) to ensure accurate and precise intramuscular injections 

of botulinum toxin (Botox). The goal of this device is to act as a training device for 

resident doctors at Penn State Hershey Rehabilitation Hospital to increase efficiency, 

safety and comfort of the procedure. The deliverables that will be addressed include, but 

are not limited to: create a working prototype that attaches to the ultrasound probe and is 

capable of holding a 1cc syringe. 

 

The entirety of the project could be broken into three phases. The first phase was 

comprised of entirely in the mind of all the team members and involved compiling 

various bits of data from pre-existing products in order to generate multiple mental 

concepts on what the unique finished product would look like within the constraints of 

the client’s requests. The second phase consisted of selecting the best concept and begin 

applying its aspects into SOLIDWORKS until the workable concept originated in the 

mind was translated to a design on a computer software. At this point phase two 

continued until the design was 3D-Printed and thus converted into a physical tangible 

entity, at which point it was put to a durability test as well as a functionality test. Finally, 

a condition proposition determined if there would be a phase 3 or if the project would be 

concluded. In this case, phase three was condition on phase two in the context of the 

functionality test and the client’s satisfaction only. If the functionality test failed than the 

client had some suggestions for alterations at points in phase two which were taken into 

account when re-running phase two until another generation of phase 2 produced tangible 

results that did not require a phase three. This could be seen as the point where the project 

was complete and ready for presentation. However, the product still retains further 

potential for entering into the phase 2/3 cycle which could be denoted by the word 

“improvements” this could be achieved by focusing on a few aspects of the project 

including its stability at the connecting joints, and its stability at the syringe-needle 

interface itself.  

 



 
Figure 3: Final design for the 3D Printing prototype 

 

The main design consisted with 3 factional parts -- Probe holder, Stems, and syringe 

holder. The Prototype is created and designed in SOLIDWORKS. Probe holder has a 

exactly fit with the General Electric Model L8-18i probe by 3D scan the transducer and 

extrude cut into a solid piece of cylinder. The Cylinder has 44 mm in diameter and 40 

mm in height. On the Side of the cylinder, there is a gap with 7 mm width that allows 

transducer cord pass through. The weight of transducer holder will hold the connection 

firmly. In the front of the probe holder, there is a rail-like structure that allows a clip to be 

inserted. The clip can has a circular motion along the rail, which gives the design a close 

to 180 degree freedom on the horizontal plane. All the pin joints on the design have a pin 

hole with 0.6 mm in diameter.  

 

Two stems connect the probe holder to the syringe holder bothe has a diameter of 5.5 mm 

in cross section. Stem 1 which connect clip with stem 2 has length of 75 mm. 33mm from 

the end connect to stem 2, there is a pivot rod that has 4 mm in diameter and 6 mm in 

height holds the connector cap in place which will secure the supporting rod.  Stem 2 

which connect stem 1 to syringe holder has a diameter of 5.5 mm and length of 100 mm. 

33mm from the end connect to stem 1, there is a pivot rod that has 4mm in diameter and 

6 mm in height holds the head cap of supporting stem. The Supporting stem has 4 mm in 



diameter and 100 mm in length, which provide a bypass for the force exerted on the 

structure to stable the design.  

 

The syringe holder is a ring shaped structure that lass a inner diameter of 9 mm and outer 

diameter of 11 mm. The height of the syringe holder is 5 mm. The structure will hold 

syringe body and provide a firmly grip ideally.  

 

After creation of the design in SOLIDWORKS, it is 3D printed in Learning Factory at 

The Pennsylvania State University, Learning Factory. In total there are 8 different parts 

printed, with all of the them are printed with the most rigid material that the printer can 

print except the clip and the syringe holder which require a elastic material.    

 

Special thanks needs to go to our mentor, Dr. Hills, who continuously supported us 

during this process and offered valuable advice to improve the device.  

 

 


