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Fast Na* Current: Iy, INa 0) 1}]& jj— *EE _t

I,=16-m?-h-j-(V-Ey,)
Ey,=(RT/F) - In([Na*],/[Na*])
For V=—40 mV
a=0;=0.0
Bh=1/(0-13 . {1+exp[(V+10,66)/—11,1]})

B;=0.3 - exp(—2.535- 1077 - V)/{1+exp[—0.1 - (V+32)]}
For V<—40 mV
2, =0.135 - exp[(80+V)/—6.8]
Br=3.56 - exp(0.079 - V)+3.1 - 10° - exp(0.35 - V)
;=[—1.2714 - 10° - exp(0.244 - V)—3.474 - 107°

- exp(—0.04391 - V)] - (V+37.78)/{1+exp[0.311 - (V+79.23)]}
B;=0.1212 - exp(—0.01052 - V)/{1+exp[—0.1378 - (V+40.14)]}
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(Ca)
Ige Ixs Ixi Ixp Inak  IkNa) IK(ATP)
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For the total range of V
@, =0.32 - (V+47.13)/{1—exp[—0.1 - (V+47.13)]}
Bn=0.08 - exp(—V/11)
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Virtual Ventricle: Computer Predicts Dangers of
Arrhythmia Drugs Better than Animal Testing

Researchers developed a computer model of a human heart to study whether certain drugs will help treat an abnormal

heartbeat, or cause serious side effects
By Larry Greenemeler | Thursday, September 1, 2011

Drugs useful in the long-term management of cardiac arrhythmia, which occurs
when electrical impulses in the heart become irregular and put patients at risk of
sudden death, have eluded researchers for decades. Despite best efforts, most of the
medications developed to calm abnormally fast heartbeats, a type of arrhythmia
known as tachyarrhythmia, have faltered. Several clinical trials, including the
seminal 1986 Cardiac Arrhythmia Suppression Trial (CAST), even showed that the
use of certain drugs designed to correct tachyarrhythmia—encainide and flecainide
in particular—actually increased the risk of death.
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Clancy and her colleagues created MRI-based reconstructions

% L \ é (; L) t |\ 'L'\ H@ 0) *ﬁ E/] *% L, E [] ¢# of their computer simulated heart to better visualize the data
ﬁ B they had collected. A stimulus is applied to the virtual heart,

creating a red wave that moves up the organ. The location and

1ﬁ é ﬁ )\ L, 7": :E = ) L 0) jj_ 75\ E L L \ 75\ :E) ? shape of the wave can help reveal irregular heartbeats.

Image: COURTESY OF TRAYANOVA LAB, JOHNS HOPKINS
UNIVERSITY
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O'Hara T, Rudy Y: Am J Physiol Heart Circ Physiol 2012;302:H1023-H1030.
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Reporting Technology’s Impact on Health Care

Drug Testing
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FDA plans to use new computer simulation technology to help

identify potential issues with the safety and effectiveness of
experimental medications before the start of late-stage clinical trials,
the Wall Street Journal reports.

TOPIC ALERT:

@ Patient Safety

@ Mobile Health ) )
The technology - Cardiovascular PhysiolLab, developed by Entelos

- uses a mathematical model to simulate the function of cholesterol
in the body and the development of plaque on artery walls.

Click on topic to receive
periodic emails.

According to the Journal, the addition of the chemical characteristics of experimental medications
should allow researchers to "be able to predict whether the compounds might cause cardiovascular
problems and, if so, in what types of patients.”

The Virtual Physiological Patient — The Idea

A collection of models and data for developing and evaluating

medical devices (cardiovascular, orthaepedic, ...)
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Simulation Now Recognized by FDA as Essential to Medical Device
Evaluation 201342 A (EERHEES A%
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By Cheryl Liu, Life Sciences Senior Product Experience Technical Specialist, Dassault Systéemes SIMULIA

The FDA views modeling and simulation as incentives to innovation that can reduce the time and cost of device
design, assessment, and manufacturing. It is in all our interests — the medical device industry, the regulatory

agency, and software companies — to collaborate to ensure that the power of simulation is increasingly utilized
to solve the wide range of challenges in medical device development. We can all agree that the ultimate goal is
the safety and effectiveness of medical devices for every physician who uses them, and every patient who
needs them.

A
(HEAEA)

Brought to you by
ORTHOWORLD
COMMERCIALIZATION SOLUTIONS FOR THE ORTHOPAEDIC INDUsTRY 22 12 9} Rl 4 55

FDA Recognizes Computer Simulated =g =]in}v
Performance Data in Device Evaluation
201354 8 (B4 EL ga1E)
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Computer simulation has increasingly established itself as a valuable tool for medical device companies in testing new product
design. In conjunction, FDA is receiving a growing number of submissions that include simulation data, leading the agency to
believe that computer modeling and simulation (M&S) has potential to supplement traditional models used to evaluate devices.

To connect the interest in M&S with the device approval process, the Center for Device and Radiological Health (CDRH) and the
American Society of Mechanical Engineers (ASME) are drafting verification and validation guidelines expected out later in 2013.

“The message from FDA is, ‘You are already using this kind of tool for your design evaluation; why don't you provide that
information to us when you submit the data so that we can better understand your design,’ * says Cheryl Liu, Life Sciences Senior
Product Experience Technical Specialist at Dassault Systémes SIMULIA, which worked with CDRH to develop the organization's
internal framework for validating and regulating industry-submitted simulations. “From FDA's perspective, they want the
manufacturers to include those data so thatthey can see the performance of the device better through simulation results (rather)
than just physical testing and animal testing itself. Basically the two components really come together”

Most device companies use simulation as a development and design optimization tool, whether for manufacturing, stress
analysis or fatigue life predictions, Liu says. Aten-year life cycle bench test of a knee implant can take three months, but with
simulation it can take /ess than a week. Device companies have embraced simulation due to its savings in cost and time.
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Public Meeting - FDA/NIH/NSF Workshop on Computer Models and
Validation for Medical Devices, June 11-12, 2013

The Food and Drug Administration (FDA) is announcing its 5th Public Workshop on Computer Methods for
Medical Devices titled *FDA/NIH/NSF Workshop on Computer Models and Validation for Medical Devices.”
The purpose of the meeting was to present, discuss and receive input on an FDA library of models and data
relevant to medical devices and to discuss a strategy to assess the credibility of computer models used to
evaluate medical devices.

OV 1 BETIVEEBEBORIIICHAI BT —43vTHFDA(B &

EXE&B), NIH(ELZBAERER), NSF(2RXFEZEE) ETHRESNT-.

Date, Time and Location:
This meeting was held June 11-12, 2013, beginning at 8:30 a.m. at the following location:

FDA White Oak Campus

10903 New Hampshire Avenue

Bldg. 31, Room 1503 (the Great Room)
Silver Spring, MD, 20993

» FDA Campus Information
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