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Abstract : The remote monitoring system including hemodynamic information and pump status of the implanted animal could
be helpful during the in vivo experiment or clinical trial for an artificial heart implantation. In order to monitor the course of
the in vivo experiment continuously and anywhere, web-based remote monitoring system was developed, which can monitor
pressures(AoP, LAP, RAP, PAP) and flow information as well as the pump operating conditions. The system consists of data
sending, storing, viewer part. The data sending part was constructed using component object model and the viewer part was
constructed using the Java applet. In addition, the dialog box was introduced to communicate each other instantly and the
alarming function was also introduced when the hemodynamic values were out of the desired ranges. The developed remote
monitoring system was applied during the in vivo experiment of the BVAD (Bi-ventricular Assist Device) implantation for 1

month and showed designed work without failure.

Key words : Remote Monitoring, Alarm Message. Moving-actuator type VAD(AnyHeart)
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Table 1. Interface and function description of a data transfer module

Interface Function Name Description
IQueue SetData Put data in queue
GetData Pull data out queue.
ClearData Clear queue.
IsFull Check queue full.
IsEmpty Check queue empty.
IsetData Setdate Set current date and time.
SetPumpParam Set pump parameters.
SetCalibrate Set data calibration factor.
Setinfo Set pump information.
SetServer Set P on the server.
SetDir Set directory.
SetFilename Set file name.
SetAccount Set account.
SetPassword Set password.
SetOtherlnfo etc.
ftpSend FtpSend Data transfer using ftp.

Atrial Pressure, LAP), $-A%WHRight Atrial Pressure,
RAP), #%=SHPulmonary Artery Pressure, PAP) A5
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# AnyWAD raw data file through fip: v2.0

Pump condition : Normal

Current condition : Normal

IVP(L): -22.0/-17.9/-29.5 WP(R). -97.% -21.2/-53 .8
Current(L). 0.098/ 0.090 Current(R). 0.158/ 0.178

PTBC(L) 194
Date&Time 1200106 24 14 17 14

Controi :8151550565000

PR: 108 eAoP: 29 elLPO{IVP/PTBC). 2.4/0.6 eRPO: 0.0

Signal Descriptions
Calibrate factors

: Current, IVP, Direction
. 8.437000-200.222000, 1.632000-213.746000, 10

data_no: 700
43 97 1
43 93 1
44 83 1
45 86 1
48 83 1
50 81 1
51 78 1
83 77 1
95 79 1
57 74 1
57 711
28 97 4@
27 105 0
32 110 O
34 115 0
...... as below... ...
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Fig. 3. Contents of a transferred data file
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Table 2. Equipment for the web-based monitoring system

The Platforms of data transfer module and external
control & monitoring program for artificial heart

- Intel Pentium II-450 processor, 128 MB RAM
- Windows 98 SE 0O/S. Microsoft Visual C++ 6.0

Server Computer

- Sun SuperSPARC RISC processor, 128 MB RAM
- Sun OS 5.7 0.5, Apache 1.3.3 WebServer

Web Browser

- Netscape Naviator 4.08 over
- Miscrosoft internet Explorer 4.0 over
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