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1.0 Purpose

1.1. This document is an application for approval as a result of its substantial equivalence to a predicate device.

1.2 This document provides device classification.

1.3 Introduction of a new device to the market.

1.4 The substantially equivalent portions of the design are detailed in this document.

2.0 Scope

2.1. This procedure pertains to procedures developed and utilized by and for the Bioreactor Perfusion Group at the University of Pittsburgh McGowan Institute for Regenerative Medicine, located in Pittsburgh, Pennsylvania. 

3.0 References

3.1. None
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510(k) Application

Applicant Information:

Gerlach Bioreactor Group

100 Technology Drive

Pittsburgh, PA  15213

Contact Person:
Jon Washburn

Phone Number:
(412) 952-3695

Device Information:

Classification:

Class II

       Trade Name:  
Probe reservoir and automated control system for use with Gerlach Bioartificial Liver

Classification Name:  
The probe reservoir is incorporated into the recirculation loop of the Gerlach Bioartificial Liver.  The probe is then correspondingly connected to a computerized automated control system.

Equivalent Device:  

The device in question is substantially equivalent in use to tubing lines and blood pH monitors used in high permeability hemodialysis systems (876.5860).

Intended Use:  

The Gerlach Bioartificial Liver is intended as a bridge to transplant as well as a temporary treatment for patients suffering from acute or chronic liver failure.  The patient’s blood is routed through the circulatory loop of the system into a cell chamber that is seeded with human hepatocytes; these perform standard liver function before the blood is returned to the body.  The probe reservoir is intended to provide a volume within the blood flow loop that is large enough for a blood pH monitor to be introduced into the Gerlach Bioartificial Liver circulation loop. The proposed probe housing is incorporated into the tubing immediately after the cell chamber; in this configuration, the probe can measure the condition of the blood after it has been metabolized. By measuring the pH of the blood in this manner, it is possible to determine the amount of CO2 that must be introduced into the cell chamber to maintain ideal physiologic conditions.  The pH reading is then transferred to the computer-based control system and the CO2 flow rate is automatically modified to its optimal setting.

Technological Characteristics:

In addition to the technology currently in use by the Gerlach Bioartificial Liver, this system will incorporate a small medical grade poly-vinyl chloride (PVC) probe reservoir.  The probe reservoir is similar in design, operating principles, and manufacturing processes to hemodialysis tubing (876.5860). A blood pH probe (862.1120) will be included for diagnostic and regulation purposes, and a LabView based computer control system will be used to coordinate the system.

Biocompatability Test Results:

Previous studies on medical grade PVC and pH probes were used as comparative data for the automated system, which uses materials previously approved as ISO 10993-1 compliant.  Because novel machining of the PVC was introduced to produce the reservoir, biocompatibility testing was carried out on the pH probe and the PVC probe reservoir.  The following in vitro tests were performed:  Cytotoxicity, Hemocompatibility (Complement Activation, Hemolysis testing, Coagulation Studies, Platelet and Leukocyte Counts, and Thromboresistance), and Mutagenicity.  Since the reservoir is more brittle than PVC used in blood recirculation tubing, plasticizers will not need to be used in the manufacturing process.  For this reason, toxicity of DEHP is not a concern for this part.

Test Results:

Results of in vitro testing demonstrate that the modifications to the Gerlach Bioartificial Liver are safe and effective for their intended function.  The system quickly and accurately regulates induced and natural pH changes in the system without causing serious health risk to the patient. 

Summary:

Given the intended use, biocompatibility test results, and in vitro test results, the subject device has been shown to be substantially equivalent to the currently marketed and unmodified predicate device.
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