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Purpose: The Project Design Specification (PDS) establishes the requirements that must be met
in order to produce a functional device. This document includes requirements for the client,
functionality, safety, and economic considerations.

Product Function:

In order to decrease the occurrence of medicat emmplications, we are designing a device
that minimizes the complexity of the CVC placempdcedure. The redesigned CVC placement
device will contain a pressure sensor which wilbswee the pressure generated by blood in the
punctured vessel. The sensor will display the memspressure along with a light indicator.
The light will signal green if the pressure meaduszvenous (below 20mmHg) and will indicate
red if it is arterial (above 30mmHg). The devicdl Wwave a newly designed handle to provide a
more ergonomic grip for the clinician. The handié lae clear and contain a small hole to
provide visual feedback that the clinician has exte blood vessel. A three way connector will
attach the needle, handle, and pressure sensocohinector will allow visualization of blood
flow and will have a one way valve that preventsol flow out of the connector. Finally the
guide wire must be able to slide through valvehm ¢onnector and through the needle into the
patient to allow the continuation of the procedufdée design should be included as a part of a
cost efficient CVC placement kit.

Client Requirements:

» All materials within the kit must be sterile
* The kit must contain all parts required for CVCgaament which includes:
Two introducer needles, 5mm and 7mm, with catheters
Scalpel
Newly designed handle
45cm long guide wire with depth markings
Dilator (variable diameter based on catheter dianet
Catheter (either triple or double lumen with valéalengths, lumen diameters,
and catheter diameters)
Three way connector piece
0 Pressure sensor
» The device should be easy to learn to use withentcaining session
» The device and kit can only be used once and naudidposable
* The device must meet all safety regulations culyentplace for syringes
» The kit must include safety warnings to preventqiure of the heart or
catheterization of the artery
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* The kit may be kept at room temperature

Design Requirements:

1) Physical and Operational Characteristics:

a. Performance Requirements:
The appropriate 5mm or 7mm syringe should be iadartto the internal jugular
vein. The pressure sensor will display a readirdyleyit up when a change in
pressure is detected in order to indicate artéaiadve 30mmHg and red) or
venous (below30mmHg and green). The pressure seilsbe activated
immediately after blood enters the device ther@olycating venous or arterial
puncture in less than one second following insertiburing a successful
insertion, the sensor will only be used once. Hmwglf the carotid artery is
punctured, the syringe must be removed from thiemiand reinserted once the
carotid artery has been stabilized. Therefores@resor will have the capability of
working more than once. To ensure reliability eaéier several unsuccessful
insertions, the sensor must be capable of corréetigcting pressure twenty
times.

Following confirmation that the needle is in thenvéhe handle can be removed
from the three way connector. Blood flow shouldsbipped by the one way
valve. The pressure sensor should continue to medse pressure and provide
feedback to the clinician ensuring that the neegleains in the vein. Once the
handle is removed the guide wire may be insertadthre three way connector ,
pushing the valve slightly open in order to be itestinto the vein to the correct
depth of approximately 16cm. Once the guide véria iplace, the needle and
connector can be removed. The device can only && aisce and therefore must
then be disposed of and the rest of the CVC planeprecedure can be
completed. The catheter must be able to withstdfaharate within 3.0-9.9
mL/sec[1] without catheter injury.

b. Safety:
All needles should be sheathed prior to use andednately disposed of
following use to prevent accidental sticks or expedo patient’'s blood. The
packaging must be completely untampered with. Adtenals must be sterilized
in order to prevent infection. As with any CVC patent, appropriate protective
clothing should be worn: surgical gown, hair caggef mask, and surgical gloves.
The device should only be used by properly tramedlical personnel.

c. Testing:
Human model blood vessel simulation will be themrtasting method for the
final product. The syringe will be tested to endina the indicator light is
correctly activated for the appropriate blood puess The syringe must be able
to detect a correct insertion by recognizing a wsngood pressure below
30mmHg and an arterial blood pressure above 30mmidglitative quality




evaluations by clinicians will also be used to cangpthe new product with the
conventional CVC kit. The time to successful CV&artion with the new device
will be compared to the time for insertion with @@rent procedure in order to
provide quantitative data on the success of thedev

. Accuracy and Reliability:

The pressure sensor should read and recognize yamouarterial pressures
within +/- 4AmmHg. The device should give adequaseal feedback to the
clinician. The valve should allow no more than OL1oh blood exit the connector
following removal of the handle.

. Life in Service:

The device is a one-time use piece of equipmennaunt therefore only last
through the maximum duration of the procedure: appnately 5 minutes.

Shelf Life:
The kit should be able to be used for up to twayéallowing production. A
shelf life longer than two years will not ensurersity of the contents of the kit.

. Operating Environment:

The device would be used at room temperature, appately 25C, in a surgical
hospital facility. The kits may be stored at ro@mperature. The manufacturing,
packaging and storage must ensure sterility thrabgluse of the device. The
materials must be able to withstand contact witthllgdluids. The device should
be able to withstand up to 50% humidity. It will bged in a clean environment.
The device will be handled by a clinician placihg CVC as well as the
technicians and nurses assisting them.

.~ Ergonomics:

The kit should be easily handled and understoampd?rwarning labels should be
clearly visible. The handle will be designed foe thost ergonomic handling of
the needle. The clinician should be comfortablelimg and inserting the needle,
removing the handle, guiding the guide wire inte #ein, and removing the
needle and connector while performing the CVC piaamat standing behind the
patient’s head and right shoulder. The orientatibthe syringe is important to
ensure that the sensor light is visible to theickm. All components should be
easily accessible to the user following the opewiipe packaging.

Size:

The entire packaged kit should be no larger thanfilxThe handle will be
approximately 10cm long and 2cm in diameter. Theneator will be
approximately 2.5cm long, 1cm in outer diameted @rbcm in inner diameter.
The needle will be an 18 Gauge needle of variabigth.

Materials:




The handle and connector will be made with autadbéer materials such as strong
plastic and stainless steel. The materials mustdrdized and must last for a two
year shelf life.

k. Cleaning:
The device will be sterile when taken out of thekzaying and used. It can only
be used once and will therefore require no addalicteaning.

|. Disposal:
All parts in the kit should be properly sealed ioHazard disposal containers
before disposing to avoid contamination to the emment. All parts with sharp
ends or blades must be disposed in special consawtach prevent accidental
needle sticks. Syringes can never be reused A#eCYC procedure.

2) Product Characteristics:

a. Quantity:
One prototype will be constructed. In order to thstdesign, the prototype will
need to be reusable. Parts from other CVC kits beaseused to enable testing of
the syringe prototype.

b. Target Product Cost:
The CVC kits will be sold in bulk to hospitals adléhics. A bulk package of 10
kits will be in the range of $500. The individuaiskshould be no greater than $5
over the cost of current CVC Kkits.

3) Miscellaneous:

a. Standards and Specifications:
FDA guidance documents classify similar device€lkass Il. The device must
meet all FDA regulations for this classificatiordamust meet clinician approval
before being used for human patients.

b. Legal:
The product should not be available to the gerprhlic for sale to avoid abuse
or misusage. Mechanical testing on the final progtould be done to ensure no
parts would dissociate during normal usage to enthe engineered structures are
reliable. Mechanical and chemical testing will lmne on the materials before
fabrication to ensure that no breakage of the nad$¢eshould occur during usage
and that no toxic materials are incorporated indixgign.

c. User Training:
Technical representatives should be sent out tmdstrate the new protocol
while advertising. The training will include propleandling technique as well as
other relevant aspects of a CVC operation. Adddidraining for the use of this
device is not required, as its use is nearly idahto the current CVC placement




f.

technique. The only constraint applying to thigide is that the indicator light
must be visible at all times.

Competition:

The competition includes all manufacturers of CMtS.kKThe device must have a
quicker and more convenient protocol when comptoelde current CVC kits.
The kit must be cost effective to ensure a competdadvantage. The major
market will be all medical institutions in the Uit States, with the need of
performing central venous catheterizations.

Customers:

The primary consumers of the redesigned CVC kit gl patients, clinicians, risk
management investors, and hospital purchasing neasiabhe device should
lessen patient anxiety due to the shortened opertitne. Clinicians will have a
less complex procedure leading to decreased €&@emreased error will appease
the risk management personnel. Purchasing managebe interested in a cost
effective kit and lowered amounts of CVC relateddioal incidents.

Resources:

* Dr. Joseph Samosky, Ph.D, Director of ResearciDmwvalopment at the
Peter M. Winter Institute for Simulation, Educatiamd Research

» The Peter M. Winter Institute for Simulation, Edtica and Research
(WISER)

» Dr. Bill Mclvor, anesthesiologist and associateedior of medical student
programs

» Christine Barton, WISER coordinator of simulatiansces

» University of Pittsburgh Medical Center (UPMC) $tafinicians, and
researchers
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