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CLASSIFICATION:   Class III

TRADE NAME: Lucina Medical – Lucina System

DEVICE DESCRIPTION:  

The Lucina system is a fetal perfusion system consisting of a pneumatically driven bladder pump connected to arterial and venous cannulae.  The Lucina System is much smaller in size than any other CPB system out on the market for two reasons.  The first reason is that the fetus has a minimal volume of blood with which the system can be primed.  The second reason is that oxygenation of blood is not required due to oxygen transfer that occurs across the placenta, to which the fetus is attached via the umbilical cord.

INDICATION FOR USE:

The Lucina System will provide short-term circulatory support for a fetus (20-30 weeks gestation) that is undergoing open-heart surgery.  Since the heart of the fetus must be stopped in order to perform surgery, the perfusion system must be able provide pulsatile blood flow throughout the fetus in order to supply its organs with oxygen rich blood and prevent placental dysfunction until the procedure is completed and the natural heart can be restarted.

TECHNOLOGICAL CHARACTERISTICS:

The Lucina System is a bypass loop consisting of a pump and venous and arterial cannulae.  The pump is a pneumatically driven bladder pump, which must produce pulsatile blood flow.  The pump consists of a two-piece acrylic chamber sealed by a rubber gasket.  The chamber has a pressure inlet, and an inlet and outlet for blood flow.  The blood flow inlet and outlet connect two exterior one-way check valves.  The bladder is composed of Tecoflex® medical grade polyurethane, which changes volume as pressure is increased and decreased through the pressure inlet.  The Pressure is controlled via an intra-aortic balloon pump console.  The device is intended to be used with previously approved pediatric CPB cannulae.

The device is similar to a Thoratec ventricular assist device that has been used in patients as a bridge to transplant for several years.  The Thoratec® right or left ventricular assist device is a pneumatically driven, pulsatile, circulatory support device that possesses two one-way check valves where the blood enters and exits the device.  The inlet and outlets are openings to a bladder that expands and contracts with the change in air pressure within the enclosure.  This device provides circulatory support for a patient for many months, while the Lucina system will only be needed for less than an hour.

BIOCOMPATABILITY TEST RESULTS:

Biocompatibilty tests were performed on blood wetted areas of the device.  These areas include acrylic connections between the valves and the Tecoflex polyurethane bladder, and the bladder itself.

Initial evaluation tests have been preformed in accordance with ISO 10993-1:2003(E).  The Lucina system is considered to be a blood contacting limited duration implant device.  ISO standards recommend that these devices undergo cytotoxicity, sensitization, irritation, intercutaneous reactivity, systematic toxicity, subacute and subchronic toxicity, implantation, and haemocompatibility testing.  The following tests were performed cytotoxicity, sensitization, intercutaneous reactivity, systemic toxicity, implantation, and haemocompatibility.  A subacute and subchronic toxicity test was not performed because the Lucina system is a short-term device and would not be used for longer than 24 hours.  Intercutaneous testing will be done instead of irritation testing because the device does not come in contact with skin, eyes, or mucosa. 

All biocompatibility tests showed that the Lucina system met the biocompatibility standards set forth by ISO.      

IN VIVO TEST RESULTS:

In vivo tests were performed on pregnant ewes to determine if the Lucina System could provide ample circulatory support for the fetus.  The tests showed that sufficient pulsatile blood flow was provided to the fetus with no placental dysfunction.  The autopsy of the fetus showed no indications of thrombus, inflammation, or infection.   

CONCLUSIONS:

The Lucina system has been proven to provide circulatory support to fetuses undergoing open-heart surgery safely and effectively.  In vitro and in vivo tests have shown that the Lucina System is biocompatible and does not pose a potential threat to a fetus.

