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XX--Ray AbsorptionRay Absorption

 Ability of a material to attenuate an XAbility of a material to attenuate an X--Ray beam Ray beam 
depends on the following factors:depends on the following factors:
•• Marker Band GeometryMarker Band Geometry
•• Marker Band ThicknessMarker Band Thickness
•• MaterialMaterial
•• XX--Ray EnergyRay Energy

 Actual Contrast also depends on the following:Actual Contrast also depends on the following:
•• Anatomical region being visualizedAnatomical region being visualized
•• Patient SizePatient Size
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Exponential Attenuation LawExponential Attenuation Law
 A narrow beam of A narrow beam of monoenergeticmonoenergetic photons penetrating a photons penetrating a 

layer of material is modeled by the Exponential layer of material is modeled by the Exponential 
Attenuation Law:Attenuation Law:

 Io = Incident IntensityIo = Incident Intensity
 I = Emerging IntensityI = Emerging Intensity
 L = Material thicknessL = Material thickness
 = Attenuation Coefficient= Attenuation Coefficient
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Marker Band GeometryMarker Band Geometry
 The Geometry of a Marker Band may be fully described by the The Geometry of a Marker Band may be fully described by the 

following items:following items:
•• Inner Diameter (ID)Inner Diameter (ID)
•• Outer Diameter (OD)Outer Diameter (OD)
•• Wall ThicknessWall Thickness
•• LengthLength

 CathRADCathRAD®® allows a marker band geometry to be described allows a marker band geometry to be described 
dimensionally as follows:dimensionally as follows:
•• ID/OD (Wall reference only)ID/OD (Wall reference only)
•• ID/Wall (OD reference)ID/Wall (OD reference)
•• OD/Wall (ID reference)OD/Wall (ID reference)
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RadiopacityRadiopacity IndexIndex
 CathRADCathRAD®® computes a RP Index for a specific Marker Band computes a RP Index for a specific Marker Band 

Dimension and MaterialDimension and Material

 RP Index is a function of the following factors:RP Index is a function of the following factors:
•• Marker Band MaterialMarker Band Material
•• Marker Band ThicknessMarker Band Thickness
•• Marker Band Geometry (OD and Length)Marker Band Geometry (OD and Length)

 RP Index is a direct indication of RP Index is a direct indication of RadiopacityRadiopacity
•• RP Index=20 is twice as visible as RP Index=10RP Index=20 is twice as visible as RP Index=10

 Monte Carlo SimulationMonte Carlo Simulation
•• Tolerances can result in wide RP Index rangesTolerances can result in wide RP Index ranges
•• CathRADCathRAD®® includes a Monte Carlo simulation engine in the softwareincludes a Monte Carlo simulation engine in the software
•• CathRADCathRAD®® computes the expected RP Index Mean, Standard computes the expected RP Index Mean, Standard 

Deviation, Min, and Max RP Index for a given marker band design Deviation, Min, and Max RP Index for a given marker band design 
based on the marker band tolerancesbased on the marker band tolerances
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Standard Material LibraryStandard Material Library
 CathRADCathRAD®® comes with a Standard Material Librarycomes with a Standard Material Library

•• Platinum and Platinum/IridiumPlatinum and Platinum/Iridium
•• Gold (24K and 18K)Gold (24K and 18K)
•• TungstenTungsten
•• NickelNickel
•• SilverSilver
•• Stainless SteelStainless Steel
•• RadiopaqueRadiopaque Polymer Formulations (BaSOPolymer Formulations (BaSO44, Bi, Bi22OO33, Bi, Bi22OO22COCO33))

 The The CathRADCathRAD®® Standard Material Library is DynamicStandard Material Library is Dynamic
•• New Materials and Composites Materials can be loaded without New Materials and Composites Materials can be loaded without 

recompiling the programrecompiling the program
•• The Standard Material Library can be customized for your The Standard Material Library can be customized for your 

companycompany



2013.11.12 CathRAD2013.11.12 CathRAD®® FundamentalsFundamentals

CathRADCathRAD®® EXAMPLEEXAMPLE
 Enter the SpecificationEnter the Specification
 Enter the MaterialEnter the Material
 Enter Material LoadingEnter Material Loading
 Enter the MB GeometryEnter the MB Geometry
 Select Compute buttonSelect Compute button
 View the numerical View the numerical 

outputs for your designoutputs for your design

 Export to Microsoft ExcelExport to Microsoft Excel
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MicroSoftMicroSoft Excel IntegrationExcel Integration
CathRAD® results may be exported to Microsoft Excel with a 
simple push of the EXPORT Menu Button. And the results are 

already formatted!
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MicroSoftMicroSoft Excel IntegrationExcel Integration



The Monte Carlo Simulation results from CathRAD® are 
summarized in a Histogram
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Software ValidationSoftware Validation

The CathRAD® Software has been developed and subjected to 
a Written Software Validation. 

A summary of this Validation Report is available on our website 
(www.cathrad.com)
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CathRADCathRAD®® Software UseSoftware Use
 Engineering: Optimize New Product DesignsEngineering: Optimize New Product Designs

•• Understand marker band visibility as a function of material,  Understand marker band visibility as a function of material,  
dimensions, and tolerancesdimensions, and tolerances

•• Optimize Cost vs. Marker Band VisibilityOptimize Cost vs. Marker Band Visibility

 Manufacturing Operations Manufacturing Operations 
•• Evaluate Evaluate ““off the shelfoff the shelf”” marker band parts in situations where marker band parts in situations where 

you run out of parts or quality issuesyou run out of parts or quality issues

 Existing Products Existing Products –– Cost SavingsCost Savings
•• 2013.05.31: Platinum was $1,450/oz, Gold was $1,387/oz2013.05.31: Platinum was $1,450/oz, Gold was $1,387/oz
•• Software may be utilize to evaluate alternate marker band Software may be utilize to evaluate alternate marker band 

materials and/or optimize current designs to save $materials and/or optimize current designs to save $



Visit our Website at Visit our Website at www.cathrad.comwww.cathrad.com for more for more 
InformationInformation

Contact us via email at Contact us via email at sales@cathrad.comsales@cathrad.com
for information regarding our product demo for information regarding our product demo 

program and software licensing feesprogram and software licensing fees

Learn about our catheter design program, Learn about our catheter design program, 
CathCADCathCAD®®, at , at www.cathcad.comwww.cathcad.com

Contact Contact InformatonInformaton


