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Title:  Presurgical Maxillary Orthopedic for Cleft Palate Infants.


Team members:


	Elan Bomsztyk, Alissa Garman, Shannon Kane, Aaron Kroner, and Sarah Schram


Function:


	A cleft palate is a deformity in which the palate is not completely formed and the nasal cavity opens into the mouth.  This deformity occurs in approximately one out of every 800 infants.  Often times there is a need for pre-surgical manipulation of the palate; this is currently done through the use of an orthopedic.  The current devices being used all have limitations, including: restricted movement, non-universal applications, and inefficiency.  The inefficiency results from the requirement for many clinical visits for replacement of jackscrews or other manipulations of the orthopedic.  Our goal is to design an orthopedic device with a universal mechanism, which encompasses the benefits of current devices, allows movement in two dimensions, and is easily adjustable.  


Client requirements:


Translation and rotation in 2 dimensions


Can accommodate both uni- and bi-lateral clefts


Can’t be too bulky


Reduce the need for replacement of screws


Design requirements:


	1.  Physical and Operational Characteristics


Performance requirements


Continuous usage 24 hours a day for 7-9 weeks


Will not be out of mouth for more than 4-6 hours at a time


Must be fastened to gums—remain stationary


Will be loaded with force required to move palate approximately 1 mm per day (this force has not been quantified)





Safety


Must not be a choking hazard


Non-toxic materials


No sharp objects—must be smooth so as not to be a cutting hazard


Easily sterilized to prevent bacterial growth


Accuracy and Reliability


Adjustments need to be repeatable


Precision is not critically important.  The main goal is to reduce the amount of realignment that must be done during surgery.


Life in Service


Used for 7-9 weeks


Used 24 hours a day


Operating Environment


Infant mouth with no teeth


Come in contact mostly with saliva, milk, and vomit


Ergonomics


Limitation of forces on infants mouth (this has not been quantified, but it must not cause soft tissue breakdown)


Easy to put in, take out and adjust at home by the guardians 


As unobtrusive to infant as possible


Needs to be able to be easily cleaned


Size


Small enough so infant can move tongue


Dimensions will be custom fitted to infant’s mouth.  No documentation can be found concerning ranges of oral cavity dimensions


Weight


As light as possible, current devices weigh between 3 and 4 grams





Materials


Non-toxic


Non-porous


Strong enough to withstand forces of device and counter forces of tissue


Operational temperature: needs to be functional from: 50-120 degrees F 


Resistant to acid in stomach bile


Aesthetics


Smooth texture


Keep as concealed as possible


Neutral color


2.  Production Characteristics


Quantity


Custom molded to each individual palate


Client uses 6 per year


Target product cost


$500-600


Some leeway because insurance usually covers cost of device


3.  Miscellaneous


Standards and Specification


No patents exist on current devices, therefore there are no existing standards or specifications


Customer


Not bulky


Somewhat concealed as to not alarm parents


Patient-related concerns


Sterile when first used and easily cleanable between adjustments





Competition


No patents have been found. 


There are many devices currently used, but none appear to be mass produced


