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Purpose: The placement of a central venous catheter (CVC) is a complicated process that
creates large amounts of error associated with the procedure. This document is intended to
identify those hazards that are directly related to the use of the redesigned CVC device.

| dentification of potential hazards thereby allows design modifications that minimize the
possibility of occurrence.

Device Overall:

The redesigned CVC device will include a needlespure sensor, three-way connector
piece with visual feedback for vessel entry, arorognic support handle, and guide wire. The
device will be used to place the guide wire in aigud's Internal Jugular (1J) vein. The needle
will be inserted into a properly prepared and Bzex patient neck until it enters the 1J vein. The
pressure sensor will measure the pressure gendnatadod in the punctured vessel. When a
change in pressure is sensed, the pressure seitisdisplay a numeric pressure and a color
signal to identify whether the clinician has entketiee carotid artery (above 30mmHg with a red
display) or the IJ vein (below 30mmHg with a greksplay). The sensor should have an
accuracy of + 4mmHg. Once the needle is in the @sinonfirmed by the pressure sensor, in
conjunction with the require ultrasound and vist@ifirmation in a small tube in the handle, the
handle can be removed from the connector piece.

The connector contains a one-way valve that prevaiobd flow. The guide wire can be
inserted through the valve and connector, throhgmeedle, and placed at the correct depth
within the patient’s IJ vein. The guide wire withve depth markings at 16mm and 20 mm in
order for the clinician to visualize the depth loé wire. Following placement of the wire, the
needle and connector can be removed from the pagi@ving only the guide wire within the
patient. The final steps of the CVC placement ¢temtbe performed as they currently are.

The entire CVC device, including needle, conneaaod handle, will be approximately
15cm long and the guide wire will be 40cm long. Tieedle diameter will be approximately
1.02mm (18 Gauge) and the guide wire diameterheilapproximately 0.8mm. The syringe will
be a 5mL syringe with a diameter of approximatéylinm.

Numerous conditions warrant the administratiooeftral lines. Patients who have
recently suffered from a severe decline in blocgspure often lack pronounced peripheral veins
and therefore require central lines to be estadtigsb administer fluids or drugs. In addition
certain drugs, such as vasoactive or inotropic glragn’t be injected peripherally and must be
administered through a central line. Central liagsalso used to measure central venous
pressure and can be used for various other patoemlitions or treatments. Central lines can be
administered to any patient.

The current procedure for the placement of a ceméraous catheter (CVC) requires
multiple steps involving several individual piec#smedical equipment. The clinician must first
insert the needle into the blood vessel. The sgriaghen removed and a piece of plastic tubing




is connected to the needle in order to test whetieeneedle is in the vein or artery. Once the
needle is in the vein, the guide wire must be tthtbaough the needle and placed at the correct
depth within the patient. During this procedure tieedle remains in the patient allowing the
possibility for damage to the epithelial layerglo# vein as a result of needle movement.
Following the guide wire insertion, the cliniciarusat still thread the dilator of the guide wire
and into the patient, remove the dilator, threaddhtheter into the patient, remove the guide
wire, and secure the catheter in place. The contplekthe procedure thus allows for human
error leading to additional medical complicatiomg]uding infection or clotting, resulting from
the procedure of CVC placement. Both the patiedtcimician suffer repercussions as a result
of CVC complications.

The redesigned CVC device will aid in minimizinggtbomplexity of the steps of the
procedure and the error associated with incorr®E @lacement. Through the easy to use
pressure sensor and more comfortable handle, idingavill be able to quickly and accurately
place the guide wire into the patient while minimgerrors such as arterial catheterization.
Infection, clotting, and discomfort will also bemmized by the faster placement and decreased
needle movement within the patient.

Device User |Interface:

The CVC device must be easy to operate and td teagse. The device should be
comfortable for the clinician to hold while perfamg the procedure. The size of the entire
device should not be too large or heavy for thei@kn to use but it must also be large enough
that it is easy to manipulate. The clinician mustble to have a clear view of their procedure
and therefore the device must not be too largeaftestruction. The pressure sensor should be
visible in order that the clinician can see theldig. The guide wire marks must be clearly
visible to the clinician as well. The clinician muse two hands during the procedure.

The use of this CVC device will proceed simultamsy with other procedures a patient
may be experiencing. The CVC placement is a suiigbe overall treatment of a patient. Since
the procedure is commonly performed, training arogher warning labels must be included with
the CVC device. Along with proper CVC techniquajriing must include the conditions for
which the pressure sensor may not be accurate@mddrecognize these situations. Labels
should explain the indicator signals and the depdinkings on the guide wire. Warnings should
be placed on the packaging to ensure sterilitytarptevent over insertion of the guide wire.

Device Use:

The CVC device is intended solely for placementlofein catheters. After opening the
package in a sterile environment, the clinicianudthi@onnect the handle to the three-way
connector, then the pressure sensor to the conrauddinally the needle to the connector. After
removing the needle sheath, the clinician can bgirprocedure. Following the use of the
device, the entire device must be discarded.

The clinician will be standing behind the patisnight shoulder during this procedure.
The clinician must insert the needle into the lihwesing ultrasound, visual confirmation in the
connector, and the pressure sensor to confirm anthe vein. The support handle should then
be removed leaving the needle and connector ireplEwe guide wire will then be thread
through the valve in the connector, through thedleeand into the patient. After the guide wire




is placed correctly, the needle and connector shioetlcompletely removed from the patient and
the guide wire should be left in place.

Device User Population:

The CVC device is intended solely for use by skiland trained clinicians. Clinicians
placing central lines face a multitude of compli@as as a result of the complexity of CVC
placement. They require a device that minimizesthar associated with performing the
procedure. The clinicians are also already higtdined and require a device that is similar in
technique to the current method of CVC placemehtotdigh further training specific to the
redesigned CVC device, the clinician will learn htmwunderstand the display, when to use
another method to test blood vessel pressure, battdach the connector and assure valve
operation, and how to insert the guide wire. Taetng will serve as both an introduction to a
modified CVC device and also a refresher sessioplaecing central lines. The device should not
be used by anyone who is not a clinician and anydrehas not been specifically trained on the
use of the CVC device.

Device Use Environments:

The CVC device is intended solely for use in ggitat It should be used as a part of a
CVC kit which will contain the additional materiaisquired for completion of the CVC
placement. The parts of the device should be aatedterilized prior to packaging and should
remain in a mostly sterile environment. The dewleuld be operated at room temperature and
is able to withstand temperatures up t6@®ithout mechanical or electrical failure. Opengti
rooms may be crowded depending on their size amdumber of people in them at a given
time. The other components of the CVC kit will begent next to the clinician. A drape will
cover the patient during the majority of the praaed The device should not be used outside of a
hospital setting, in an overly heated room, ornruasterile hospital setting.

Use Related Hazar ds:

Currently, there are numerous use related hazessisciated with the placement of a
CVC. These include arterial catheterizations, inggs, over insertion of the guide wire, and
needle sticks with contaminated needles. Whileglinegzards are not able to be entirely
eliminated by the new design for a CVC device, tbay be minimized.

The possibility for arterial catheterizationshe imost serious concern in the design of the
CVC device. Perforating the artery with a needleasily corrected by application of pressure to
the site for 5-10 minutes. However, completely ethzing the artery has the potential to cause
the patient to hemorrhage and result in many atbeplications. The risk of the entire
procedure is greatly increased if the patient has frtery catheterized. Often arterial
catheterization occurs when a clinician is unableamplete the additional task of checking the
pressure in the tubing. It can also occur wheratterial blood pressure is so low that it mimics
that of venous blood pressure. The incorporatiothefpressure sensor within the initial step of
inserting the needle should minimize the possibditarterial catheterization. The pressure
sensor will recognize pressure values using alotdof 30mmHg in order to indicate arterial




or venous entry. This should help to eliminate mimgiroper catheterizations which result from
low arterial pressures.

Infections are the most common complication asdediwith the placement of a CVC.
While the repercussions of an infection are noallgas severe as those of an arterial
catheterization, the patient could have further glications as a result of the infection and the
infection creates great discomfort. Infection carakiributed to many causes. Often infections
are due to unsterile environments, packaging, er Msliltiple insertions, overly long exposure of
the materials to contamination, or improper procedan also lead to CVC infections. The main
method of eliminating this complication is throug/mician training. The redesigned CVC
device helps to minimize the chance of infectiatigh three main methods. The first is
through the more ergonomic support handle thawaslla stable and comfortable grip to insert
the needle, thus preventing multiple insertionse $bcond way to minimize infections is
through the connector valve. The valve preventedloss, which can contaminate the insertion
site and provide a surface for bacteria to growakly, the device minimizes infections through
increasing the speed of CVC placement thereby ninmigy exposure of the materials to
potential contaminants.

Over insertion of the guide wire is a rare incidéat can occur if the clinician pushes
the guide wire too far into the patient. The gundee can be lost or may perforate the heart
walls. While rare, these risks are severe and deald to major complications. Clinicians must
be trained on the proper way to handle the guide while inserting the dilator and catheter.
The depth markings on the guide wire should helmitimize over insertions.

Probable hazards associated with the redesignéti syxinge include misinterpretation
of the display, failure to see the display, or ihgbto properly set up the three way connector.
Arterial insertion or multiple injections could tdsfrom misuse or misinterpretation of the
display. Inability to properly set up the conneatould result in a poorly inserted guide wire or
having to restart the procedure. Potential hazsindsild be minimized through design
specifications in order to reduce the amount of gitccations associated with CVC placement.
The hazards are rated with respect to severitypaoioiability of occurrence.




