[image: image1.jpg]S SOLIDWORKS >i D-F-@-2-9-[FeH- Arm Mold Assembly March 2017 * B search Commands Q|2 -3 x
W % = o@g 8 & & o @& & W N B A 0w B B O

DESON | nteterence Clearance  Hole  Méasure  Mass  Section Sensor Assembly  Performance | Cunature Symmetry | Compare  SheKATME | g iationpress Floxpress DriveWorkspress Costing  Sustalnablty
Y “betection Veriicetion Alignment Properties Properties Visuslization  Evaluation Check | Documents ‘Analsis Wizard  Anabysis  Wizard
- o Wizsrd
Assembly | Layout | Sketch | Evaluate | SOLIDWORKS Add-Ins | SOLIDWORKS MBD | P LALE D - ORI - T oo

S BlR[o[&] >

[1] Front Plane

[] Top Plane

[t Right Plane

1, origin
> @ B () 51525K319_LIGHTWEIGHT.
v @ A& ©Am Molds<1> (in House:
Mates in Arm Mold Assembly
History

B sensors

Annotations
5051 Alloy
[¢] Front Plane
[] Top Plane

[t Right Plane
1, origin

@) Boss-Extrudet
@ CutLot

W Cutto2
W Cuttofes
@ Cut-Lofts
@) Boss-Extruded
@) Boss-Extrudes
A HolesA
@ A HolesB
Slots A
Slots B

i) Channel A

Lo o

[l Pranez
I

[5fe] Mirror2
@) Chamfers
@ Fillets

5 o

» @ B () 51525K319_ LIGHTWEIGHT ,,

< >
IR Model [ 30 Views | Wiotion Study 1 |
SOLIDWORKS Education Ediion - Instuctionl Use Only

Under Defined _Editing Assembly ps [




[image: image3.jpg]



Using Pediatric Ballistic Gel Vascular Access Trainers

Name: Andrew Ku
Lucille Packard Children’s Hospital, CA 94304, USA
Using vascular access trainers for venipuncture education allow residents to practice fine motor skills prior to attempting on patients, where suboptimal methods can lead to variable first pass success rates. There are few studies that have looked at the use of models for pediatric vascular access training which are commercially available but expensive.1 Ballistics gel is a relatively inexpensive material that can be used to develop low-cost and reusable models that are highly customizable.1 Here we present a phantom limb model for ultrasound-guided vascular access.


The pediatric vascular access phantom limbs were made from a custom mold created with aluminum metal with the use of a CNC machine. The mold allows for placement of Cole-Parmer Luer Fittings on each end of the silicon tubing. The silicon tubing was purchased from McMaster-Carr and we tested multiple sizes. After testing multiple types of tubing we determined that the “Odor-Resistant Silicone Rubber Tubing” was far more representative of pediatric vessels than latex or vinyl tubing because of the availability in much thinner wall sizes. The 0.062 inch internal diameter tubing was the most useful for the models because smaller sizes resulted in extra luminal fluid collections more commonly. Luer locks were attached to IV tubing and saline syringes to inject fluid into the lumens of the tubing that coursed through the phantom limb to simulation ‘flash’ upon intravenous access. They were also hand pressurized with a syringe loaded at the end of the model to represent arteries. 
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The curved surfaces of the gel models from the curved molds proved to be more realistic than the commercially available rectangular models. The ballistic gel models proved to be more effective when used with ultrasound to locate veins, and the density and characteristics of ballistic gel matched human tissue better than silicone models. The silicone tubing within the gel models prevented the needle from sticking inside of the ballistic gel, compared to the models without tubing, which utilize canals formed from wire removal after model production. Using the tubing, one could observe the flash of colored fluid once intravenous access was gained on the model. The cost per ballistic gel model with silicone tubing was $11.00 each with a preparation time of 1.2 hours for 4 models.


Ballistic gel models were easy to create and relatively inexpensive compared to commercial models, while retaining high customizability.1 Future models may have curved tubing and more tortuosity to make the models more challenging. A larger quantifiable study to compare the efficacy of the models versus commercially available models in vascular access for pediatric patients is needed.
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