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CardiacAssist Transseptal Cannula (K030398) – “THTC”
Sandhill UniTip Catheter Pressure Sensor (K002427) –“UniTip”
DEVICE DESCRIPTION:

The Pressure Sensing Transseptal Cannula allows for drainage of the left atrium for left ventricular bypass.  In addition to the tip opening, it has 14 holes for inflow at the distal end.  It is equipped with a barbed fitting at the proximal end, and has insertion depth markings from 40 to 62 cm (measured from the distal end).  A fiber optics pressure transducer and transmission line are sandwiched within the wall of the cannula, with transducer located at the cannula tip.
INTENDED USE:

The Pressure Sensing Transseptal Cannula is intended for transseptal catheterization of the left atrium via the femoral vein for the purpose of providing a means for temporary (six hours or less) left ventricular bypass when connected to a suitable extracorporeal blood pump unit which returns blood to the patient via the femoral artery or other appropriate site.  Particularly, this device enables sampling of left atrial pressure which allows for sensitive, real-time monitoring of native output capabilities.  This data can be used to adjust blood pump flow rates to provide the best perfusion within patient system limitations, and functions as such as an additional safety mechanism for the blood pump.

TECHNOLOGICAL CHARACTERSTICS:

The polyurethane Pressure Sensing Transseptal Cannula is very similar to the THTC predicate device.  The only modification in design compared to this predicate device is the addition of a distal tip pressure transducer that operates based on fiber optics interferometry.  The catheter tip pressure sensing technology is similar to the UniTip predicate device except that the detection of pressure changes is achieved by white light interferometry.  Conditioning of the signal is achieved by an external signal conditioning unit.
BIOCOMPATABILITY TEST RESULTS SUMMARY:

Biocompatibility testing performed on the CardiacAssist THTC predicate device in accordance with the FDA’s Blue Book Memorandum #G95-1 guidance and ISO 10993-1 standard for biological evaluation of medical devices has been taken as a reference, since raw materials used in the manufacturing process are identical to those in the predicate device, with the exception of the pressure transducer, which is isolated within the cannula wall.  Hemolysis testing was conducted according to ASTM F1841-97, and thrombus formation testing was also conducted. Results of the testing met established specifications. 

The CardiacAssist Pressure Sensing Transseptal Cannula device as an implant device must remain unreactive inside the patient due to its position inside the femoral vein and atrial chamber.  Unreactive means that thromboembolism does not occur for the entire length the patient is in contact with the cannula for prolonged exposure, in this case up to 30 days.  The Transseptal Cannula Set contains a polyurethane Transseptal Cannula with a suture wing and two suture rings, a polyurethane Obturator, and a polyurethane Two-stage Dilator.  The disposable fiber-optic pressure transducer that attaches to the cannula tip is composed of silicon with a stainless steel diaphragm.  The Transseptal Cannula with the adherent pressure transducer is thinly coated with polyurethane, a material with long history of use in similar devices.


The tests needed to support the biocompatibility of this device are for cytotoxicity, sensitization, and implantation.  


Cytotoxicity testing was performed in accordance with ISO 10993-5.  For this test, the effect of the cannula on cell proliferation and lysis is analyzed.  To analyze this effect, the elution test method was used.  A cell monolayer of vascular endothelial and hematopoietic cells was grown to near confluence and then exposed to test articles indirectly by means of fluid extracts.  The cultures are then incubated and then periodically observed microscopically for visible signs of toxicity.  Furthermore, hematopoietic cells were moved through a loop to see if the addition of the pressure transducer would lyse the cells.


The sensitization testing was performed in accordance with ISO 10993-10 in order to determine whether polyurethane or its extracts result in an allergic or sensitization reaction.  Testing methods followed the Magnuson-Kligman maximization test.  Fluid extracts of the testing material were solubilized in saline or vegetable oil and then injected into laboratory animals (i.e. guinea pigs).  Following a two-week recovery period, animals were covered with a topical patch containing the extract.  The area of exposure was examined for reactions, i.e. redness and swelling.


To assess the local pathological effects on living tissue at both a macro and microscopic level, implantation tests were performed as described in ISO 10993-6.  The rabbit model was used for implant testing.  Samples of test and control (known nonreactive) materials were cut into 1 x 10-mm strips and sterilized after they were loaded into 15-19-gauge needles.  Four test samples were implanted in the paralumbar muscle on one side of the back, with four control samples placed on the opposite side.  Local tissue response was assessed after 1, 4, and 12 weeks by low-power lens examination of the implant site to determine the size of the capsule surrounding the implant.  The implant was then removed and surrounding tissues are subjected to histopathological analysis to evaluate the presence of inflammatory cells and the death of surrounding muscle cells.

IN VITRO TEST RESULTS SUMMARY:

Testing of the Pressure Sensing Transseptal Cannula was completed for flow vs. pressure drop (HQ) and kink radius performance, pressure sensing accuracy, tensile strength, leak testing, and flow dynamics.  Additionally, testing was conducted to show compliance with relevant parts of IEC 60601 standards regarding medical electrical equipment.  The Pressure Sensing Transseptal Cannula HQ and kink radius performance after six-hour use was substantially equivalent to that of the THTC, and pressure-sensing capabilities were more sensitive and accurate than that of the Sandhill UniTip Catheter Pressure Sensor. The results of the tensile strength and leak testing indicated that the device exceeded the design requirements.  Flow visualization showed that the device did not cause excessive hemolysis nor allow for blood stagnation, and that flow dynamics meet evaluation criteria.  Testing verified electromagnetic compatibility in accordance with IEC 60601 standards.

CONCLUSIONS:

The Pressure Sensing Transseptal Cannula is substantially equivalent to the CardiacAssist TandemHeart Transseptal Cannula with substantially equivalent pressure sensing capabilities to the Sandhill UniTip Catheter Pressure Sensor.

