CathCAD®

THE SOFTWARE FOR DEVELOPING YOUR
NEXT MICROCATHETER

CathCAD® Is the software solution that allows the User to analyze and predict the mechanical
characteristics of microcatheters. The Software is based (in part) on the engineering fundamentals
summarized in the article, Design Considerations in Small-Diameter Medical Tubing, which was the
January, 2001 Cover Story in Medical Device &amp; Diagnostic Industry (MDDI) magazine.

The computational algorithms are based on the following models and/or data sources:

* Mechanics of Materials

« Composite Laminate Theory

 The Tube Buckling (kink radius) computations are based on the model developed by Brazier
* Vendor material data sheets are used for loading material properties for standard materials
used In medical catheter products.

* The software computational engine is NOT based on empirical or tabulated

measurement data.
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As of 2025 our customer base consists of over 200 medical device firms with over 400+ ,/dv;

licensed users. Since the software inception over 300,000+ computational CathCAD® models
have been completed by our licensed Users.
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The Software was mentioned in a peer reviewed journal publication: Computer Assisted
Surgery IS an open access journal that aims to improve patient care by publishing research
which advances the use of computers during surgical treatment. The CathCAD® software
was utilized by researchers in designing a sensorized guiding catheter Authors: Roberta
Plazza, Sara Condino, Aldo Alberti, Raffaella Nice
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IWNT'NG’ Please enter the MultiLumen Tubing Design WAITING: Please enter the Composite Tubing Design into the Software \RT100140-05 0.0320x0.0398 ~|
|  MULTILUMEN CONFIGURATION PROJECT DESIGNS DIMENSIONS SEGMENT ASSIGNMENT

Tubing ID (inches) 0.0320 Tubing OD (inches) | 0.0398 - . . - .

Overall OD (inches) 0.05700 IDy (inches) 0.03768 Number of Layers 3  Bend Radius (inches) [ 2.000

Number of Layers 3 IDx (inches) 0.03996 =

DEFLECTION MODEL

LAYER CONFIGURATIONS
DERECTION MODEL Numof Numof Num of Wire
Layer # Design Thickness Layer Material Braid/Coll Wire Size cw CCW Ends PPI/WPI  Angle SAC

Base ML Multilumen Designer | Multilumen Matl  Ixx (in™4) lyy (in"4) Jzz (in"4) Area (in"2) {'::;:il Eciate el flneh) _ (inches)
yerl:  [Nongraid +| | 0.00150 |Pelyimide

| BASE ML CONFIGURATION

layer 1:  [Double DML ~| |peBax7233sa01  ~| [1.8155E-7 | 2.078E-7 |3.8935E-7 |9.0686E-4 | 0.05000 | 0.00502 | 0.00616

— Layer 2:  |Rraid «| | 0.00140 |Polyimide v | [0.7x5 mil 5 304V ST ~| [pow ~| [ABW =] [15td w| | 60 | 4062 | 0.709

Layer 3: NonBraid = 0.00100 |Polyimide

Pick Wire Surface
Count Angle Area Cov

Thickness

Materi Braid Wi # i
(Inchies) Layer Material raid Wire Size of Wires

Secondary Configuration

|1 mil rd S5 304V ST ~| |16BW - 80.0 | 58.53 0.179

Layer 2: Braid - 0.00200 |PEBAX 7233 SA01

-
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Layer 3: NonBraid = 0.00150 |PEBAX 7233 SA01

MODEL OUTPUT

MODEL OUTPUT
COMPUTE El (Ibf-inch**2) 0.10690  Ext Press (psi) 748 COMPUTE

Elxx (Ibf-in**2) 0.04242 KR x-axis (inches) 0.198 / 0.269

EA (Ibf) 655.81  Kink Radius (inch) 0.506 / 0.279

MATRIX MATERIAL GJ (Ibf-inch**2) . X_ID/Y_ID (inch) | 0.0323| 0.0317 FUSEDOWN EXPORT TO EXCEL PICK COUNT
EA (Ibf) 161.41 Tensile (Ibf) 2.02/8.70 EXPORT TO EXCEL S ED e e MODEL
‘ ' ‘ E sub TH*SA (Ibf) 124,759  Tensile Strgth (Ibf) | 8.198 / 24.249

Elyy (Ibf-in**2) 0.04359 KR y-axis (inches) | 0.158 / 0.263

Qlelibfiin=*a) 007203  Torgue (bfinch) 04505 Burst Press (psi) | 1,015/3,370  Torque (Ibf-inch) 0.19829

PICK COUNT
MACRO

Ext Press (psi): 1,226 Buckling F (Ibf) |  8.198@1=12 Inch

| _ | * CathCAD® Standard.
Software License includes three variants: e« CathCAD® Advanced, and
e MultiLumen CathCAD®
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The Software assumes “small deflections” The Software outputs are seamlessly The Pick Count Maco allows the User to look
and the results from elongation testing and/or exported to Microsoft Excel in a “ready to at the design property outputs as a function
three point bending of physical samples may print” format of a range of braid angles in graphical form |
be directly correlated to the Software outputs. |
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The Matrix Material Bend function allows the The Ovalization function allows the User to The Fuse-down Designer allows the User to The Applied Force/Applied Torque modules
User to create a custom blend of two review the design’s ovalized dimensions as a compute the expected dimensions of the allow the User to compute the expected strain
materials by volumetric percentages funtion of bend radius design obtained during the lamination or shear strain as a function of applied force
manufacturing process. or torque for a multisegmented design.

CathCAD® includes a comprehensive materials and braid wire database hosted on a MySQL server. The base materials library includes over sixty materials
Including Polyimide, PTFE, PFA, PEEK, FEP, ETFE, PeBax, Polyurethanes, Polyethylene (LDPE, MDPE, and HDPE), Grilamid, and Vestamid. The software will
model Extrusion AND Film Cast materials as well as material combinations, that is, the software modelling capabilities are process independent.

CathCAD® is the SOFTWARE solution that allows the User to develop/define the construction parameters for the fabrication of composite tubing with the
desired output mechanical properties. '

e Construction parameters include materials and reinforcement wires (braid, coil, and/or reinforcement wires)

 Geometry includes ID, OD, and individual layer thicknesses

 Mechanical properties include flexural, axial/longitudinal, torsional rigidities and also include kink radius, tensile strength, and internal/external failure
pressures.

e Supports the analysis of Single and Multilumen Designs

 The SOFTWARE includes a Fusedown Designer algorithm which may be used to precisely specify the design of the fuse down tube for braided composite
tubing
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