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Volume or Rate: the debate rages on; Flow Visualization: optimizing your clinical results; and Fine Tuning your ViVitro HiCycle
Durability Tester - all in this issue of ViVitro Labs' VNews
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Upcoming
Conferences

MD&M East November 1-3,
2011; Minneapolis (Visit us at
Booth #361)

TCT 2011 November 7-11,
2011; San Francisco,
California (Contact us for a
visit)

MD&M West - February 13-16
2012; Anaheim, California
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What's Happening at ViVitro?

WeOre community minded. It occurred to us that although
there is a wealth of knowledge and expertise in our industry,
there wasnOt an ongoing, centralized forum in which to share
information or ask questions that are specific to our industry
and issues. We couldn't resist the opportunity to provide a
solution, so we are pleased to offer you The Cardiovascular
Device Testing Forum . An online community for all those
involved in surgical and transcatheter heart valve testing,
LVAD, TAH, or cardiovascular device testing industry, we
hope that youOll visit and ask a question, share your insights,
and maybe even answer a question or two.

Bookmark The Cardiovascular Device Testing Forum now!

WeOre productive.We knew that our SuperPump was the
best positive displacement pump in the industry, but we still
werenOt satisfied. Taking advantage of the 50+ team of
engineers and industrial designers at our disposal through our
sister company, StarFish Medical, we are proud to introduce
the all new ViVitro SuperPump AR. The SuperPump AR is the
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(Visit us at Booth #933)

A New Online
Community for
Cardiovascular Device
Professionals

Ask questions, offer answers,
and discuss the latest trends in
testing heart valves, LVADSs,
TAHSs, stents, and other
cardiovascular devices. Guess
less, do more at:

Cardidvascular

Device Testing Forum
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Cardiovéécular
Device Testing
Tips and Tricks

Tip: To easily tune your ViVitro
HiCycle, set all the resistors to
the fully open position, then set
the amplitude to fully open the
valve. Lastly, simply close each
resistor until the target back
pressure is met. Each valve
chamber is now independently
tuned.

Trick : To perform rapid pacing
using the ViVitro Pulse
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first in a series of heart valve testing equipment weOre
developing that uses the latest advances in research and
technology to make your testing process faster, easier, and
more accurate. The new SuperPump AR will be
unquestionably the most advanced piece of equipment in your
lab.

Want more details? YouOre welcome taead the press
release here and if you want a personal demonstration, you
might be interested in our next bit of news!

We get around. WeOre fortunate to have clients and
community members in 39 countries around the globe but itOs
not always easy to spend as much time with each group as
we would like. ThatOs one of the reasons that we look forward
to conferences and tradeshows. Having a chance to show off
the ViVitro SuperPump AR at these shows is just the icing on
the cake. If youOre attending the following conferences, why
not give us a call to set up a time to meet or simply drop by
our tradeshow booth to give the SuperPump AR a test run?

MD&M East November 1-3, 2011; Minneapolis:  Visit us at
Booth #361 !!

TCT 2011 November 7-11, 2011; San Francisco,
California: Contact us for a visit !

MD&M West - February 13-16 2012; Anaheim, California;
Visit us at Booth #933

We like to be social online too. WeOve been developing
informative, interesting and fun communication paths through
social media. If you are social media inclined, please join our
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duplicator, set the ViViTest
software to a small stroke
volume (approximately 10 ml)
with a beat rate of
approximately 200bpm.
Remove the companion valve
and deploy your transcatheter
valve while recording or
monitoring the pressures.

ISO/FDA FAQs

ISO5840

The body of the standard is
normative, but 16 out of 19
Annexes are informative;
Packaging, Labeling and
instructions for use, and
Methods of evaluating clinical
data and Sterilization.
Informative annexes allow for
deviation with justification.

FDA

Leaflet durability is
recommended to demonstrate
device stability at zero time and
at the labeled shelf life. Real
time aging is generally
recommended.
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communities on Facebook and Twitter!

Join us on Facebook
Join us on Twitter

In the News

October 5, 2011-- DENVER--(Business Wire) --
ValveXchange, Inc. has performed successful First In Man
(FIM) surgeries demonstrating the practicality and advantages
of its novel Vitality(TM) two-part heart valve system...Read
Complete Story

September 27, 2011-- MINNEAPOLIS B Medtronic, Inc.
(NYSE: MDT) today announced the start of the Engager?
European Pivotal Trial to pursue CE (ConformitZ
EuropZenne) Mark for the Engager Transcatheter Aortic
Valve Implantation System in patients suffering from severe
aortic stenosis. Read Complete Story

August 28, PARIS, FRANCE-- Study Shows Medtronic
CoreValve System Efficacy and Durability Through Four
Years--New clinical data presented today at the European
Society of Cardiology Congress 2011 demonstrate positive
long-term performance for the CoreValve(R) transcatheter
aortic valve replacement system from Medtronic, Inc. (NYSE:
MDT). Read Complete Story

August 18, 2011 -- MINNEAPOLIS--(BUSINESS WIRE)--
Medtronic, Inc. (NYSE: MDT) announced it has received CE
(ConformitZ EuropZenne) Mark for its 31mm Medtronic
CoreValve” System, the only transcatheter aortic valve
available in the world that can treatb without surgery b
patients with larger valve openings (up to 29mm). Read
Complete Story

August 16, 2011--MD&DI-- Product Development Insight:
Validation Can Make a Device Launch a Sure Thing-
-WeOve all heard process validation horror stories. Validations
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Publications of
Interest

Thrombogenic Potential of
Innovia Polymer Valves

versus Carpentier-Edwards
Perimount Magna Aortic
Bioprosthetic Valves;

Claiborne, Thomas E.; Girdhar,
Gaurav; Gallocher-Lowe,
Siobhain; Sheriff, Jawaad; Kato,

Yasushi P.; Pinchuk, Leonard:;
Schoephoerster, Richard T.;
Jesty, Jolyon; Bluestein, Danny;

ASAIO Journal:
January/February 2011 -
Volume 57 - Issue 1 - pp 26-31.

Effective Ventricular
Unloading by Left Ventricular
Assist Device Varies With
Stage of Heart Failure:
Cardiac Simulator Study;
Jhun, Choon-Sik; Reibson,
John David; Cysyk, Joshua
P.:ASAIO Journal:
September/October 2011 -
Volume 57 - Issue 5 - pp 407-
413.

Valve-in-Valve

Hemodynamics of 20-mm
Transcatheter Aortic Valves

in Small Bioprostheses; Al N.
Azadani PhD, Nicolas Jaussaud

11-11-

can take years. Creeping elegance can take over. Product
launches can be stopped in their tracks. When implemented
correctly, however, process validation can improve launch
success and minimize product recalls. Read Complete Story

July 28, 2011--SALUGGIA, ITALY-- Sorin Group, (Reuters
Code: SORN.MI), a global medical company and a leader in
the treatment of cardiovascular diseases, announced today
that it received the CE Mark approval for

the Mitroflow? Aortic Pericardial Heart Valve with PRT. Read
Complete Story

23 5:38 PM

Hot Topic

ViVitro's General Manager, David Mester, discusses current
topics in the cardiovascular device arena

The Debate: Volume or Rate?

Why do we always make everything so complicated? In the
world of in-vitro testing we have become too willing to present
our results in a manner that attempts to correspond to in-vivo.
Maybe we believe this links the bench results to clinical, but it
doesnOt or at least not without a reality check. Worse, it
causes confusion and inconsistency by attempting to use the
same clinical terminologies and observations.

LetOs look at one simple example. The ISO 5840 standard
requires a minimum performance for regurgitant fraction (RF)
determined at a cardiac output (CO) of 5 LPM for 70 beats
per minute with a 100 mmHg mean aortic pressure. When a
valve size allows for a RF of 20%, the forward flow volume
would need to be 90 ml to meet a 5 LPM target CO, with a
total regurgitant volume of 18 ml. This would seem to be very
useful criteria to assess regurgitant performance until we

http://us2.campaign-archive2.com/?u=294b415648960dba5c7483ee7&id=04166244a4&e=[UNIQID]

Page 4 of 7



VNews - Cardiovascular Device Testing News, Brought to You by ViVitro Labs

MD, Liang Ge PhD, Sam
Chitsaz MD, Timothy A.M.
Chuter MD, Elaine E. Tseng MD

, Purchase Department of
Surgery, University of California
at San Francisco Medical
Center (UCSF) and San
Francisco Veterans Affairs
Medical Center (SEVAMC), San
Francisco, California.

Design conception and
experimental setup for in

vitro evaluation of mitral
prosthetic valves; Ovandir
Bazan, Jayme Pinto Ortiz; Rev
Bras Cir Cardiovasc vol.26 no.2
S<0 JosZ do Rio Preto
Apr./June 2011.

Vnews
Your source for

information and emerging
trends related to heart valve,
stent, LVADs, TAHs, and
other cardiovascular device
development and testing. We
welcome your comments and
invite you to contribute items
for inclusion in future issues
of VNews. Please submit
your ideas and news

to: info@vivivtrolabs.com

extend it to lower or higher COs or other beat rates. How
practical is it for us to extend the RF criteria to these other
conditions? LetOs see.

We also need to consider some of the other ISO 5840
requirements. At a CO of 2 LPM the total leak volume for a
20% RF would be 7 ml. Similarly at 7 LPM the allowable total
leak rate would be 25 ml. This is a bit confusing, but we
havenOt even begun to look at beat rates of 45 or 120 which
significantly increase or decrease the time for which leakage
volume is measured.

All these total leakage volumes add up in percentage, but
what doesnOt add up is the fact that when we are measuring
leakage, the valve is closed, so the back pressure is always
the same. If the closed back pressure is always the same,
shouldnOt we expect the leakage to be the same too?

LetOs back up a minute. If a 20% RF is the performance
criteria limit for a specific valve size at a CO of 5 LPM this
would be equal to 10 ml/sec. If the back pressures are always
the same, couldnOt we use leak rate to easily determine if the
valve has an acceptable amount of regurgitation at any CO or
beat rate? Then we could apply this criteria to all pulsatile test
requirements, instead of just one. Maybe we should take a
look at the 5% rule for durability testing too.

11-11-23 5:38 PM

Satya's Corner

ViVitro's Director of Laboratory Services, Satyaprakesh
Karri , offers his opinion on current issues in
cardiovascular device testing

Flow Visualization - Optimizing your Clinical
Results
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The design of cardiovascular devices such as Heart valves,
Stents, Artificial hearts, Assist devices concentrate mostly on
the material aspects, such as strength and fatigue and less
emphasis is placed on the specific fluid mechanics of the
medical device. There seems to be sense that a gross
assessment of the hydrodynamic performance is all that can
be determined until there is clinical data. But is this when we
want to find out if there are problems?

Flow visualization techniques such as Particle Image
Velocimetry (PIV) can provide significant insights into the flow
dynamics of cardiovascular devices- after all we are trying to
drive blood within these cardiovascular devices. While cardiac
flows are primarily laminar, in the event of disease or devices
that contributes to disturbances within the flow, flow can
exhibit adverse fluid mechanics such as transitional and
turbulent flow. These fluid mechanical triggers can lead to
clinically significant events such as thrombosis and
hemolysis. Stagnation regions within the flow are also prone
to thrombus formation. With proper insight into the flow
dynamics and incorporating flow control techniques into the
design, these adverse events can be prevented.

Cardiac flows are inherently complicated exhibiting
underdeveloped flow, unsteadiness, anisotropy, transitional
and turbulent characteristics. While evaluating cardiac flows,
proper balance between spatial and temporal resolution
needs to be achieved. The spatial resolution should be
chosen such that it is sufficient to resolve the relevant length
scales of flow present within the flow. For example the spatial
resolution of the experiment should be at least sufficient to
resolve the largest flow structures of the flow, which are
typically the size of the characteristic length scale of the flow.
While evaluating turbulent or Reynolds shear stresses, the
spatial resolution should be chosen such that the appropriate
viscous length scales are resolvable, an appropriate temporal
resolution should also be chosen to so that the relevant
turbulent events can be captured. Additionally, sufficient data
should be collected in order to show convergence of the fluid
mechanical parameters studied, this will provide validation
and confidence in the data collected.
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Utilization of qualitative flow analysis during the initial phases
of the design of your cardiovascular device will quickly allow
you to weed out any potential adverse fluid mechanical
events such as stagnation zones asymmetry in flow and
regions of high shear. During the final design phase,
guantitative measurements such as shear stresses, Reynolds
stress measurement, particle residence time etc. can be
undertaken to achieve full confidence in your cardiovascular
device. If your device is truly optimized, so will be your clinical
results.
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