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[bookmark: Overview]Overview

The CalifiaCALIFIA® Perfusion Simulator system can simulate a patient before, during and after cardiopulmonary bypass for open heart surgery or for long-term support with extracorporeal membrane oxygenation (ECMO). It is a programmable, high fidelity simulator system designed to attach to any heart-lung or ECMO machine and circuit.  It is intended both as a teaching tool, and as a tool for evaluating the performance of a clinician in the conduct of a simulated clinical case.  Among the more significant features of the CalifiaCALIFIA simulator is its wide range of automatic, physiological responses. Another important capability is the ability to script and load unique clinical scenarios which allow any patient parameter, or machine settingsetting, to be pre-established and set automatically. Each scenario step includes the patients’ physiological parameters, controls for which of the ancillary monitors are displayed, and even text to speech entries for requests or other communication during the case.  These individual scenario “steps” can be started and automatically advanced at predetermined intervals. In addition, progression through the scenario steps can be stopped and started at the instructor’s (operator’’ss) discretion. The operator can modify scenario parameters and manually trigger the next step in the scenario program. Alternatively, steps can be set to advance automatically at predetermined intervals.  Once a clinical scenario is loaded, the instructor can change anything, make comments and sequentially step through the case or allow it to proceed at the predetermined intervals.

1.1. [bookmark: Simulator_Components]Simulator Components

CalifiaCALIFIA® is made up of four components shown in blue in Figure 1
Patient
Module
Heart Lung/ECMO Machine
Clinician 
Instructor
Instructor’s Panel
Laptop
OR/ICU Monitor
Figure 1   Simulator Components


The CALIFIA®  Patient Module - The “Patient Module” is comprised consists of of a reservoir and valve system with multipleseveral transducers and controllers, all connected attached to a Windows- based laptop computer via an Ethernet cable (Cat 5) connection.  TInformation from the Patient Module transmits data-such as extracorporeal blood flow, cardioplegia flow and circulating blood volume-back to the laptop, ,  which uses this information to simulate patient responses during cardiopulmonary bypass or ECMO. The laptop then drives a separate display, referred to as the “OR (or ICU) Monitor,” which mimics typical surgical or ICU monitors by displaying a broad range of patient data. 
such as extracorporeal blood flow, cardioplegia flow and circulating blood volume is sent back to the laptop to provide feedback related to the conduct of cardiopulmonary bypass or ECMO.  With this information, the laptop drives a separate monitor which serves as the “OR (or ICU) Monitor” and is typical of monitors used in surgical operating rooms or ICUs displaying a wide variety of patient data.

OR Monitor” – In addition to standard cardiovascular parameters, the OR Monitor can display various ancillary devices such as cerebral oximetry, in-line blood gas monitors, the ACT machine, and printouts from POC devices like blood gas analyzers, the Heparin Management System (HMS), and thromboelastograms (TEG). The visibility and timing of these monitors during a case can be controlled via the Controller Display or Instructor Panel—either manually or through a preset Clinical Scenario. The monitor can also show multiple ECG patterns, including transitions to an arrest rhythm following application of the cross-clamp and detection of adequate cardioplegia delivery.
The “OR” Monitor” - Besides showing typical cardiovascular parameters, the “OR Monitor” can display any of several ancillary patient monitors such as cerebral oximetry monitors, in-line blood gas monitors, the ACT machine, as well as print-outs from various POC devices such as blood gas analyzers, heparin management system (HMS) or thromboelastogram (TEG). Which ancillary monitors are used and when they are visible during the case can all be controlled through the “Controller Display” or Instructor’s Panel either manually or from a predetermined “Clinical Scenario”. Any of several different ECG patterns can also be displayed including sequentially advancing to an arrest ECG pattern upon application of the cross clamp and sensing adequate delivery of cardioplegia.


Instructor’s Panel – The laptop screen functions as the Instructor’s Panel, used by the instructor or simulation operator (see Figure 37). It enables control over patient physiological parameters, selection and display of monitor types on the OR Monitor, and management of scenario progression. The “Instructor’s Panel” – The laptop screen serves as the Instructor’s Panel and is used by the instructor or simulation operator (see Figure 37). This panel allows the manipulation of various physiological parameters related to the patient, changes the types of monitors displayed on the OR Monitor screen and controls the progress of the clinical scenario.



1.2. [bookmark: Computer_Requirements]Computer Requirements


The list below gives the optimum specifications for running the simulation system.
Specifications

	LAPTOP COMPUTER
(INSTRUCTOR’S PANEL)
	EXTERNAL TOUCHSCREEN
(LEARNER SCREEN)
	CALIFIACALIFIA ® PATIENT MODULE

	Operating System:
	MS Windows® 11 (64-bit)
	Screen Resolution:
	1920 1080 pixels
	
Hydraulic quick disconnects:
	(CPC PN) 
2x ½” plugs
(65GP-PF2-08)
3x ¼” plugs
(50AC-PB2-04)

	Processor (CPU):
	Intel® Core™ i7 or higher
	Screen size:
	24”
	
	

	Minimum Processor Speed:
	2.5 GH multicore
	Touchscreen interface:
	USB-B
	
	

	RAM:
	16 GB DDR4 or better
	HDMI Port:
	YES
	Dimensions:
	18 x 13.5 x 8 inches

	Disk Space:
	10 GB or larger
	Dimensions:
	22 x 16 x 5 inches
	Weight:
	32 pounds

	Screen Resolution:
	Support for 1920 x 1080
	Weight:
	13 pounds
	Power consumption:
	< 180 Watts

	®Video ports:
	HDMI
	Power consumption:
	35 Watts
	Operating Voltage:
	24 V DC

	Graphics Card:
	3D-rendering such as NVIDIA GeForce RTX2060
	Operating Voltage:
	100-240 V AC
50/60 Hz
	Operating Temperature:
	0° to +40° C

	Network ports:
	1 Ethernet
1 Wi-Fi
	Operating Temperature:
	0° to +40° C
	Certifications:
	EN 61326-1:2013, EN 61010-1:2010

	Touch-screenTouchscreen:
	YES
	
	WARRANTY

	Screen size:
	15.6 inches
	
	
	Term:
	CalifiaCALIFIA ® Patient Module: 2 years parts and labor.

	Weight (typical):
	5 pounds
	
	
	
	Everything else: 1 year.

	Power consumption (typical):
	Less than 65 Watts
	
	
	

	Operating Voltage:
	100-240 V AC
50/60 Hz
	
	
	
	

	Sample Laptop:
	MSI Creator Z16 A11UET
	
	
	
	



1.2.1. OR Monitor Display Requirements   

The OR Monitor display is designed to be run as an extension of the laptop main display. It should be a touch screen monitor and support a minimum resolution of 1920 x 1080 pixels.

Instructions for setting up the OR Monitor and activating the touch-screen capabilities under Windows 8.1 or newer are given in Appendix F.


1.2.2. [bookmark: _Hlk29119468]Upgrading Software 

[image: A screenshot of a computer

Description automatically generated with medium confidence]OOccasionally, a CALIFIA® Simulator software upgrade requires an update to the embedded firmware in the CALIFIA® Patient Module. When this is necessary, a green Update Firmware button will appear in the Menu > About section (see Figure 2). Clicking this button will open a warning message. To proceed, press Continue to begin the firmware update. The update process may take several minutes to complete. ccasionally a Califia Simulator software upgrade requires the embedded software in the Califia Patient Module be updated.  In this case a green button will appear in the Menu > About section, as shown in Figure 2 below. Pressing it brings up the Warning window. Press Continue to initiate the firmware update process. The process can take several minutes to complete
  
Figure 2   Update CalifiaCALIFIA Firmware 
 


 
2. 
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3. Installation and Setup®


3.1. Program Installation

To install the CALIFIA® Simulator Program, follow these steps:
1. Log in as an administrator or a user with administrative privileges.
2. For the best installation experience, temporarily disable any antivirus software.
3. If a previous version is installed, go to Settings > Apps, locate CALIFIA® Simulator, and uninstall it.
4. Locate and run the Setup.exe file for the new installation.
5. Follow the on-screen instructions to complete the installation. Using the default settings is strongly recommended.
6. Once installation is complete, re-enable any antivirus software that was previously disabled.

[bookmark: Electrical_Hydraulic_Connections]Complete the following steps to install the Califia Simulator Program.

1.  Log on as an administrator or as a user with administrator privileges.
2.  For the best installation experience, it is strongly recommended that the computer’s antivirus program is disabled. 
3.  Go to Settings > Apps > Remove Califia Simulator to uninstall existing software if applicable.
4. Locate and run the Setup.exe file for the new installation.
5. Follow the instructions on the screen to install the Califia Simulator – default settings are strongly recommended.
6. After installation, enable any virus detection programs that were previously disabled.
3.2. [bookmark: External_Connections][bookmark: Data_Power]
External Connections

3.2.1. Data and Power Connections

[image: ]⑤
④
③
②

①


Figure 3. CalifiaCALIFIA Side Panel


The electrical switch (On-Off) ①, electrical power adapter (24 V DC) ②, Ethernet ③, Beating Heart ④, and ECG connectors ⑤ can all be found on the side panel as shown in Figure 3.

The electrical power adapter connects to the port labeled “24 VDC” on the side of the CALIFIA® Patient Module (see Figure 3).
For best results, ensure the following steps are completed before turning on the laptop and launching the CALIFIA® Simulator software:
· Connect the electrical power adapter.
· Connect the Ethernet cable from the Patient Module to the laptop.
· Power on the Patient Module.
Verify that the OR Monitor is powered on and connected to the laptop. This monitor should be set as an extended display with a recommended resolution of 1920 x 1080 pixels. A USB cable must also be connected to enable touchscreen functionality.
Instructions for adjusting screen resolution and calibrating the touch screen using the Windows Control Panel are provided in Appendix F.

The electrical power adapter attaches to the connector located on the side of the Califia Patient Module and labeled “24 VDC” (Figure 3).
It is recommended that the electrical power and data connection to the computer (Ethernet cable) and are in place and the Patient Module switched on before turning on the laptop computer and launching the simulator software.
Assure that the OR Monitor is turned on and connected to the laptop. This monitor is set as an extension of the main display, with an ideal resolution of 1920 x 1080 pixels. A USB cable connects the OR Monitor to the Laptop to accommodate the touch-screen function. Instructions for setting the “Windows Control Panel” options for adjusting the screen resolution and calibrating the touch screen are given in Appendix F.	Comment by Guest User: Add an explanation for the DC power attachment the the Patient Module

3.2.2. [bookmark: ECG_Connector]
ECG Connector
[image: ]
Figure 4. ECG Connector

For the ECG connector, 4 pins are used: 1, 2, 3, and the center pin (ground). All three pins (1-3) put out the same signal which corresponds to the ECG signal displayed on the OR Screen. All channels use pin 7 – “Ground”, as reference. The default output voltage amplitude is 1V. This output voltage can be manipulated from zero to five volts 



3.2.3. [bookmark: Beating_Heart_Connector]Beating Heart Connector
	
The Beating Heart connector is meant to attach to an external (optional) add-on component which is designed to be used with a rubber or tissue heart.  Details for operating the beating heart can be found in Appendix A   Beating Heart Attachment. 

Contact Biomed Simulation for additional information:
marketing@biomedsimulation.com 
3.2.4. [bookmark: Hydraulic_Connections]
Hydraulic Connections

[image: ]

Figure 5.  Hydraulic Connections

Hydraulic connections for attaching the Patient Module to the Heart-Lung or ECMO machine or VAD are all found together on the back panel and labeled “Cardioplegia”, “Vent”, “Venous” and “Arterial” (see Figure 5). These are meant to be connected to the associated tubing lines as indicated. Note that for VV ECMO, the venous return to the patient should be attached to the “Arterial” connector. The “Cardioplegia” and “Vent” connections are only meant to be used during simulation of cardiopulmonary bypass.  These quick-disconnects fittings do not have valves and water will leak out of them if water is poured into the front reservoir. During ECMO simulations it is recommended that the “Cardioplegia” and “Vent” ports be connected using a shunt to prevent blood (water) loss from the reservoir. What about VAV
There are two additional connections labeled “Overflow” and “Drain”. The “Drain” port, unlike the “Cardioplegia” and “Vent” ports includes a valve and will not open until the male side of the connector is inserted. The “Overflow” port is a ½” barbed connector that provides runoff should the reservoir become overfilled.


3.3. [bookmark: Heart_Pump][bookmark: _Hlk28594609]
Blood Pressure Pump



[image: ]Pressure Pump


Figure 6A.  Pressure Pump-Lid Open
The pressure pump can be found in the rear compartment. It is recommended that when the CalifiaCALIFIA Patient Module is not in use, the lid on the pressure pump should be raised, relieving stress on the silicone tubing as shown in Figure 6A. The lid must be down in the locked position while using the simulator as seen below in Figure 6B.

[image: ]

Figure 6B.  Pressure Pump-Lid Closed

It is important to periodically lubricate the tubing and rollers in the pressure pump. This can be done by removing the tubing from the pump raceway and applying silicone lubricant. Extreme care should be used in replacing the tubing; assuring that it is pushed all the way to the back along the raceway. Otherwise, the tubing can get pinched and possibly punctured, especially at the edges where the tubing enters or leaves the pump.
3.3.1. [bookmark: Pressure_Pump_and_Pressure]Pressure Pump and Arterial Pressure Control


[image: ]











Figure 7.  Arterial Pressure Control System

The pressure pump is designed to deliver a pulse into the arterial line depending on the stroke volume of the left ventricle and the heart rate.  Assuming that the distal end of the arterial limb is clamped, the pressure in the line will be determined by the arterial valve which will vary by the resistance to the flow back to the reservoir (see Figure 7). If “Pressure Control” is activated, (see 7.10.  CalifiaCALIFIA Controls Tab) the resistance of the arterial valve will be regulated to maintain the pressure in this arterial limb equal to the systolic and diastolic arterial blood pressure as displayed on the OR Monitor.


Chapter 1
Introduction
Chapter 2. Installation and Set Up
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4. [bookmark: Modes_of_Operation]Modes of Operation

The program opens to a start screen with two main simulation categories, accessible via the top two tabs labeled “CPB” and “ECMO” (Figure 8).
The program starts with the opening screen providing at least two major categories of simulation options. These can be found under the two uppermost tabs labelled “CPB” and “ECMO” (Figure 8). 

[image: ]
 
Figure 8.  Opening Screen showing ECMO Tab Options 

The layout and design of the Opening Screen are identical for both CPB and ECMO modes.
Key components of the Opening Screen include:
① Simulator Tabs – Select between the CPB or ECMO simulator modes..
② Menu Access – Opens options for Configuration, Licensing, User Manual, and more (see Section 4: Menu).
③ Clinical Scenarios – Displays up to seven preprogrammed scenarios for each simulator. Custom scenarios can be loaded using the “Other” button.
④ Scenario File Location – This field appears when the “Other” button is selected, allowing manual selection of a scenario file (*.txt) (see Figure 8).
⑤ Ventilator File Location – Displays the path to the required ventilator configuration file (*.ini). Details provided in Section 7.7.1: Ventilator.ini File.
⑥ Player Field – Appears only when the Pump Record feature is enabled. The name entered here becomes the filename for the generated pump record (see Section 4.1.2: Pump Record)
.⑦ Continue and Exit Buttons –
 Click “Continue” to launch the selected simulator or “Exit” to close the program.
 Note: The “Continue” button remains inactive (greyed out) until both a scenario file and a ventilator.ini file have been selected.
⑧ Mode Indicator Tab –
 Displays whether the active mode is “SIM” (software-only simulation) or “CalifiaCALIFIA Patient Module” (if the hardware is connected).


The layout and design of the Opening Screens are identical for either CPB or ECMO.
The components of the Opening Screen are:

①    Tabs for either of the available simulators 
②    Menu to access Configuration, Licensing, User Manual etc (see 4. Menu )
③    “Clinical Scenarios” – up to 7 preprogrammed scenario files can be stored for each simulator or a custom scenario can be selected by using the “Other” button.
④    “Location of Scenario File (*.txt)”. This field becomes visible if “Other” button is enabled for Clinical Scenarios (as shown in Figure 8 above).
⑤    “Location of Ventilator File (*.ini)”. A Ventilator File is required for all simulations and will be described in more detail in section  7.7.1.  Ventilator.ini File.
⑥    “Player” - visible only when the Pump Record option has been selected and an electronic record is being kept (see 4.1.2. Pump Record). The name entered will become the filename of the pump record that is generated.
⑦    Continue and EXIT buttons – press “Continue” to run the selected simulator or press “EXIT” to exit from the program. The “Continue” button will remain inactive and grey until a scenario file and ventilator.ini file have been identified.
[bookmark: Pump_Chart_Set_Up]⑧     Tab indicating which mode is active “SIM” or “Califia Patient Module” (if attached).
Chapter 3. Modes of Operation
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5. [bookmark: Menu]Menu

Press the 'MENU' tab (② in Figure 8) to open a series of additional options.
Press the tab labeled “MENU” (② in Figure 8) to bring over a series of tabs. 

[image: A screenshot of a computer

Description automatically generated with medium confidence]




	Figure 9.  Tab Options  uUnder “Menu”









A detailed explanation of each tab option follows.


5.1. [bookmark: Configure]Configure

[image: A picture containing timeline

Description automatically generated]













Figure 10.  Tab Options  under Configure


Selecting the “Configure” button brings up several choices of configurable elements, each of which will be described below. 
[bookmark: Lab_Reports]

5.1.1. Lab Reports

Customized Lab Reports can be generated by left clicking and dragging choices from the “Lab Tests” column and dropping them into the “Test” column to the right in the Lab Report table 
[image: Timeline

Description automatically generated]











Figure 11.  Selecting Tests and Adding Values

Dropping a test into the “Lab Report” table will automatically fill in the Units and Normal range values as seen in Figure 11.  Results can be added into the “Value” column by clicking on the space, activating the cursor and entering the value.



[image: A screenshot of a computer

Description automatically generated with medium confidence][image: Timeline

Description automatically generated with low confidence]

Figure 12.  Customizing Tests, Units or Normal Range


It is also possible to modify the “Test”, “Units” or “Normal Range” entries by double clicking on the entry and activating the cursor as shown in (Fig. 12 Left). When this is done, a new “Add” button appears which allows the modified entry to be added to the Test Selection table. Note that this overwrite the original Test Selection if the name of the test is the same but will add a new test if the Lab Test name is unique.  Double clicking on an element in the Lab Tests column brings up a delete button (Fig. 120 Right) allowing the entry to be removed from the list.

[image: ]

Figure 13.  Editing Existing Lab Reports

An existing lab report can also be loaded into the “Lab Report” window by pushing the “Pencil” button as seen in the upper right of Figure 13.

[image: ]

Figure 14.  Saving Lab Reports

Once a lab report has been generated, it can be saved by pushing the Save button shown in the lower right in Figure 14. Pushing the Save button opens a dialog window which allows a new filename or an existing lab report to be modified. These reports are saved as .png files in the sub folder …Simulator Files\Lab Reports (see      )

5.1.2. [bookmark: Pump_Records]Pump Record

The second tab enables a continuous digital recording of a variety of selected parameters during the simulated case, thus generating an electronic Pump Record. To activate this charting capability, first push the button labeled “Create Pump ***Record” (see Figure 15A). This will bring up the pump record set-up screen (see Figure 15B)

[image: Graphical user interface

Description automatically generated]             [image: Graphical user interface

Description automatically generated]
                      A.                                                                         B.

Figure 15.  Pump Record Set Up Screen

Parameters available for charting can be found in the “Parameters” table on the left. Individual parameters can be dragged and dropped into the “Pump Record” table in the Parameter column as shown below in Figure 16.

[image: A screenshot of a computer

Description automatically generated with medium confidence]

Figure 16.  Adding Parameters to be Charted

The format of the final Pump Record can also be chosen allowing between Tab-delimited text “TXT” or “HTML” formats. Also, the interval for data recording can be set on this page with the “Data Interval (s)” control. It should be noted that the parameters chosen to be charted and their order will be retained after the simulator is shut down so there is no need to reconfigure the pump chart each time the simulator is run. 

If a pump record is to be generated, an additional field will appear near the bottom of the opening page titled “Player” (see Figure 7, ⑥). The name placed in this field will be used as the name of the file created during the simulated case. This file will be placed in a folder named “Pump Records” created at the same location as the scenario file being used.

5.1.3. [bookmark: Units]Units

Units used for reporting various parameters are made in this tab (Figure 17). Note that these selections are retained after the simulator is shut down.


[image: Graphical user interface
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Figure 17.  Units Tab



5.1.4. [bookmark: Characters]Characters

This tab establishes which voices are assigned to the various avatars in the scenario. The list of selectable voices is queried from the Operating System. Any text to speech voice packages installed in the computer will automatically appear in the drop-down lists
(see Figure 16).  Note that these choices are retained after the simulator is shut down.


[image: Graphical user interface
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Figure 16.  Characters Tab


5.1.5. [bookmark: Printers]Printer

The “Printer” tab allows the selection of a printer to be used for the various selectable printouts (Gem 3000 or HMS, or Lab Report or TEGs). For the printer to be available on this drop-down list it must be installed, connected and recognized by the Operating System. Note that this printer choice will be retained after the simulator is shut down.


[image: A screenshot of a computer

Description automatically generated with medium confidence]

Figure 17.  Printer Tab



5.1.6. [bookmark: Work_Directory]Work Directory

A Master Work Directory organizes all relevant User files necessary to run the simulator. The Master Work Directory structure by pressing the “Open Work Directory” button shown in Figure 18.  The initial location for this directory is the Desktop. If this location is acceptable then there is no need to do anything in this tab. 
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Figure 18.  Work Directory Structure
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Figure 19.  Creating a New Work Directory

To create a Work Directory in a different location, follow the steps below  (see Figure 19):
1. Select an existing location where the Work Directory is to be created. 
a. This step enables the “Create Work Directory” shown in Figure 19.
2. Press the Create Work Directory button
a. Once the work directory is created, this button is greyed out and labeled “Work Directory created”
3. Open the new Work Directory location by pressing “Open Folder” button


Work Directory folders

Simulator Files – the top-level folder in the Work Directory; created by the simulator and used to organize all user files.
Cannulae – includes a single file (Cannulae.ini) used to store information relevant when loading arterial or venous cannula profiles. Please refer to 
7.11  Cannula Editor for more details. 
Drugs – includes subfolders with drugs available in the simulators. If new drug files are created, these can be added to this subfolder. [Currently this feature isn’t functional]
Lab Reports – storage location for lab reports generated using the Lab Reports tab. Please refer to 4.1.1.  Lab Reports for more details.
Media – location for all media files available to simulators. Popular formats for video files (wmv, mpg, avi) and images (gif, png, jpg) are supported.
Scenarios – contains two subfolders: CPB & ECMO. The user can store scenario files inside subfolders. A new simulator ships with sample scenario files for both ECMO & CPB. It should be noted that scenario files can be loaded from any computer location.
TEGs – TEG profiles can be added to this folder in the form of image files (supported formats are PNG, BMP, JPG, GIF).

NOTE: Do not change the names of any of these folders: Simulator Files, Cannulae, Drugs, Lab Reports, Media, Scenarios, CPB, ECMO & TEGs. 

5.2. [bookmark: Scenario_Editor][bookmark: _Hlk75934791]
Scenario Editor

The Scenario Editor is activated by pressing the “Scenario Editor” button under Menu in the Opening Screen as shown in Figure 9. 

Although scenario files are tab-delimited text files and can be viewed and modified with many text editors like Notepad, WordPad, MS Word or Excel, a dedicated Scenario Editor offers convenient and time-saving tools to work with scenario files and ensure they remain compatible with the simulator. Scenario files can include over 60 physiological and monitoring variables along table columns and can have an unlimited number of steps represented by rows. the Scenario Editor is a useful tool to help manage these files.  Figure 29 shows the Scenario Editor with labels for its key parts. 

[image: ]

Figure 20.  Scenario Editor

Most functionality of the Scenario Editor is available through the “File” top menu and shortcut menu (accessible by right-mouse clicking anywhere inside the populated table area). When a scenario file has been modified and not yet saved, the top left cell is shaded in grey color; for a file with no modifications this cell is white. The status bar at the bottom of the table provides information based on the location of the mouse cursor,  the status bar offers the user relevant & timely information.

Following is the File top menu selection list, Figure 21.

[image: ]

Figure 21. Scenario Editor’s File Top Menu List


Open – ( shortcut keys: <CTRL>+O) – Prompts the user to load a new scenario file. 
Save – ( shortcut keys: <CTRL>+S) - Saves any modifications to a new file. The new filename includes the original name plus a timestamp. To illustrate, if the original file is demo.txt; then the new filename can be: demo 032421-145040.txt (the timestamp format is mmddyy-hhmmss) – the filename and its path is shown in the Scenario Editor’s Title bar. If the original filename already includes a timestamp, then it will be updated. If no modifications have been made yet, then this functionality is disabled. 

Save as … - ( shortcut keys: <CTRL>+A) - It brings up a new panel, Figure 22, used to save currently opened scenario file with a new filename in a new work folder. 

Enter new scenario filename, ①.
The ventilator.ini file from the original location is copied to the new work folder unless Default box is unchecked, ②. In this case, use the file browse button to point to a different ventilator.ini file.
The new scenario file can be linked to any of the Opening Screen buttons, ③, for quick access. Give the selected button a label, ④. If “Other” button is selected, then no label is needed.
The new Scenarios sub-folder is created under CPB or ECMO, ⑤, depending on the Opening Screen CPB-ECMO selector.
Press the Create button, ⑥, to create the new scenario file; notice the Scenario Editor’s title bar reflects the new filename and location.


[image: ]
Figure 22
Revert – ( shortcut keys: <CTRL>+R) - Reload the original scenario file and NOT save any modifications. In other words, any changes will be lost. 

Create .SIM Bundle – It brings up panel used to create a SIM bundle file.
By default the SIM filename matches the scenario filename and the desktop folder as destination. Either of these can be edited as shown in ①, Figure 23.
A SIM file is a special bundle of files that can include files associated with a scenario file such as Media files, Forms and Lab Reports, ②. Associated files are checked under the “Used in Scenario” column, ③.
The last column, “Include in sim”, ④, is used to add files to the SIM bundle. These selections do not have to be associated with the scenario file.
The size, in bytes, of all selected files is shown in ⑤.
Press Create button to complete the SIM file creation, ⑥.
If any files are added, removed or renamed in the Work Directory, press the Refresh button, ⑦, to make sure it shows in the corresponding list.


[image: ]
Figure 23
Close – Close file. If a modification has been made, a prompt will ask user to confirm this action or save before closing.

Following is a list of features available by way of the shortcut menu (right click).

Copy >> Step – copies the content of an entire step and enables the ability to paste it elsewhere in the table. Step copied is highlighted as shown in Figure 24
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Figure 24.  Contents in Step 2 selected (the result of either a copy or a cut)

Copy >> Steps >> Start AND End – Copying multiple steps is a two-step process. First select the Start step and then select the End step. These can then be pasted elsewhere in the table. Copied steps are highlighted as shown in Figure 25.
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Figure 25.  Contents in Scenario Steps 2 to 4 are selected 
(the result of either copying or cutting multiple steps)

Cut >> Step - Cuts the content of an entire step allowing it to be pasted elsewhere in the table.
Cut >> Steps >> Start AND End – Cutting multiple steps is a two-step process. First select the Start step and then select the End step. These can then be pasted elsewhere in the table. Cut steps are highlighted as shown in Figure 25.
Cut >> Column – Cuts an entire column from its current location. Note this function immediately removes the cut column and enables the Paste >> Column function. The Status bar can prove useful indicating the cut column.
Paste >> Step(s) >> Above Selection or Below Selection or Replace Selection – Selecting one of these options pastes a copied or cut step or group of steps in new location.
Paste >> Column >> to right of Selection or to left of Selection or replace Selection – Selecting one of these options pastes a cut column in new location.
Insert Column >> to right of Selection or to left of Selection or replace Selection – Selecting one of these options inserts a new column. This function is only available if there are parameters not yet used in the scenario file. Figure 26 shows the parameter selection dialog box listing missing parameters in a scenario file. Note: if a parameter shown in this list is already part of the scenario file, check its spelling; it may be in this list because the Scenario Editor does not recognize it as a valid parameter, hence the Simulator would not recognize it either and behave unexpectedly.
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Figure 26.  Select Parameter and Its Default Value for New Column

Apply value to >> entire column or rest of column – The value in the selected cell is copied to either all cells in the column or only to cells below the selected one.
Apply -1 to >> this element or entire column or rest of column – The value of -1 has special significance; the simulators ignore parameters whose value is -1 when reading the scenario file values. During a write action, a dialog message prompts the user to choose how to treat parameters with -1 as a value – Refer to SECTION 12.1 for more details; either maintain its value as -1 or write the actual parameters value. To illustrate, if Heart Rate is set to -1 in the scenario file but its slider value is 85, then selecting the Heart Rate will change the value in the scenario file from -1 to 85.
Resize column to >> default size or this element or largest element – This selection is useful to enlarge the viewing area to match the content of the selected cell or the largest value for that column. Selecting default size returns the cell to the original size.
Clear Selection >> – Clears any commands to copy or cut row(s).
Check Syntax >> – This functionality is currently not implemented.

[image: SE Data Entry box.jpg]To modify any cell content, left-click once in the cell. This action brings up a Data Entry box as shown in Figure 27. This box is sensitive to the type of data compatible with that particular parameter. To illustrate, figure 27 shows a numerical field for Patient Age in Step #5. Other parameters like Skills or Text to Speech would allow the user to type in text for that particular objective. Pressing the Commit button makes the change in the table. The box can be closed using the X button on the top right corner. Note that while the box is active, using the arrow keys (up, down, left, right) allow you to navigate through the table and make multiple changes quickly. Don’t forget to press Commit for every change.

Figure 27.  Data Entry Box for Patient Age, Step #5
Chapter 4. Configuration
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6. [bookmark: Clinical_Scenario_Files]Clinical Scenario Files

In order to start the simulator, it is first necessary to specify a clinical scenario file.  A scenario file is a text file which provides the simulator with instructions to establish physiological parameters or carry out a series of events. Scenario files will be described in more detail in section  .    

The 8 large rectangular buttons in the “Clinical Scenarios” section of the Opening Screen can be used to select and load a specific scenario file.  Three scenario files come preloaded. 
[image: A screenshot of a video game

AI-generated content may be incorrect.]

Figure 28  Clinical Scenario Buttons
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Figure 29  Editing Scenario Buttons

These buttons can be “programmed” to automatically point to specific scenarios.by first double clicking and activating the button itself (turning it dark), allowing the label to be changed (Figure 29)

The bottom field is used to designate which scenario file is to be associated with that button Otherwise, the entire file path of the txt file to be used must be entered in the file dialog box. Finally, select the “Press Here to Complete Button Edit”.

When the bottom right button labeled “Other” is pushed, a separate file dialog field will open under the scenario buttons (see Figure 28 ). Once the scenario file has been chosen (*.txt extension), click the “Continue” button to start the simulator.  It should be noted that the simulator program will not start without the designation of a valid scenario file

Chapter 5. Clinical Scenario Files
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7. [bookmark: ThreeD_Intensive_Care_Unit]3D Intensive Care Unit

[image: ]

Figure 30  3D ICU Environment

The 3D ICU is an interactive environment allowing the player to move around the room and interact with the various monitors, equipment, etc. Navigating can be accomplished in several ways. The “Q-W-E-A-S-D” keys allow three-dimensional movement within the environment typical of most video games. The arrow keys also allow movement in two dimensions. A joystick can be also accessed with the “Joystick” button at the lower left corner.
[image: A picture containing text

Description automatically generated]
Many of the items in the room are targets. Hovering over a target with the mouse will highlight the device (Figure 31). Clicking on the target will bring the user directly in front of the device as shown in this example with the ventilator.
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It should be noted that the 3 most recently visited navigation locations can be seen in the small ribbon at the lower right corner of the environment labeled “Recent” (Figure 30).  
Figure 31  Highlighted Target

A comprehensive list of navigation spots can be found under the “Quick Nav” button at the far lower right corner of the environment (see figure 30). This button brings up a list of available navigation spots.


[bookmark: Calibration_of_Filling_Pressure][image: ]

Figure 32a  Navigation Spots

To create a custom navigation target, scroll to the bottom of the Navigation list. Position the user’s eye at the new desired location and press the “+” button (Figure 32b lower left) and name the new location. 
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Figure 32b  Navigation Spots (cont.)

7.1. [bookmark: ECMO_Circuit_Configurations]
ECMO Circuit Configurations

Clicking the “ECMO” button (second from the left Figure 30) brings up a selection of available ECMO circuit configurations.
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	VA ECMO (Fem-Fem)




[image: Graphical user interface, application

Description automatically generated]



	VAV ECMO (Fem-Fem-IJ)
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	VAV ECMO (DL & Fem)
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	VV ECMO (Fem-IJ)
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	VV ECMO (DL)




Figure 33  Available ECMO Circuit Configurations
Once a cannulation configuration has been selected and confirmed, the appropriate circuit will automatically be introduced into the environment. In the case of the two ECMO circuits utilizing an augmented limb (VAV), a Hoffman Clamp and a flow sensor are placed on the extra branch. The flow probe can be moved to various locations on the circuit. The Hoffman Clamp is a “target” and clicking on it will position the user directly above the clamp and open a small window showing the degree of opening (see Figure 34). The clamp can be opened by turning counter-clockwise. 
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Figure 34  Flow Control and Measurement in Augmented Limb
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The flow reading can be found on the flow module located between the heat exchanger and the pump.







Figure 35  Flow module







7.1.1. Cannula Selection

Clicking on a cannula brings up three options
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Figure 36  Cannula Options

Selecting “Change Cannula” brings up a separate window (See Figure 37) allowing different cannulas to be chosen. This will cause CalifiaCALIFIA to make an immediate change in the fluid path resistance to match the resistance properties of the chosen cannula.
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Figure 37  Selecting Different Cannulas



7.1.2. [bookmark: Clamps]
Clamps
[image: A picture containing indoor, blue
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Figure 38  Clamp Targets

Clamps are targetable items (Figure 38) that when selected, will be removed (Figure 39).
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Figure 39  Clamp Removal



7.1.3. [bookmark: Call_Button]
Call Button

[image: ]

Figure 40  Call Button

Pressing the Up-Arrow (bottom left Figure 30) brings up five new icons along the left border. Pressing the Call button (Figure 40 first left icon) summons the Surgeon or the Nurse. Figure 40 shows the action options available calling the Nurse. If a blood gas is requested, the available sampling sites become visible (Figure 41).
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Figure 41  Available Blood Sampling Sites







Clicking on the roll at the top of the foot of the bed will remove (or replace) the sheet over the patient.

7.1.4. [bookmark: Cerebral_Oxymetery]Cerebral Oximeter
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Figure 42  Cerebral Oxymetery Sensors

Turning the oximeter on (Green button lower left. Fig 42) brings up four sensors labeled 1-4. These sensors are links which when clicked immediately bring up a sensor selection option (Fig 43).
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Figure 43  Sensor Selection





Pushing the Select button and selecting a sensor immediately shifts the operator’s perspective to the oxymeter’s sensors (Fig.44). Once all sensors have been selected, press the “Home” button (yellow button right bottom corner).
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Figure 44  Cerebral Oxymetery Sensors
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Figure 45  Cerebral Oxymetery Sensor Attachment

Each of these sensors are links that when clicked, shifts the camera’s eye toward the patient and indicating the attachments site for the sensor. In this example shown in Figure 45, sensor #1 was chosen and the attachment site is the left temple. 


Clicking on that location automatically secures the sensor and shifts focus back to the sensor tray (Fig. 44).  Once all sensors have been attached, the oximeter is ready to use.

7.1.5. [bookmark: Patients_Chart]
Patient’s Chart
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Figure 46  The Patient’s Chart


Clicking on the chart at the end of the bed brings it front and center as shown in Figure 46. Depending on the scenario, the chart may contain blood gas results, ACT, Fluid balance sheet, lab reports and Thromboeslastogram printouts. Clicking anywhere outside the chart places it back on the end of the bed.




7.1.6. [bookmark: Fluid_Infusion]
Fluid Infusion
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Clicking on the IV bag (Figure 43) brings up a separate window (Figure 48) to change the type of fluid to be infused.










              Figure 47 IV Infusion Set-Up
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Figure 48  Selecting Different Infusion Solutions
7.1.7. [bookmark: Mosaic_Mode][bookmark: _Hlk77590046]
Mosaic Mode
[image: ]

Figure 49  Mosaic Mode Instrument Layout

An alternate, “Mosaic” layout can be utilized by clicking the icon on the left margin (Figure 49). Any of the devices in the ICU can be chosen to occupy one of the windows by clicking on the label and choosing from the devices listed. Also, it is possible to zoom in and out of each window using the slider adjacent to the magnifying glass in the top right corner.  It should be noted that each of the devices retain their functionality in this mode. 
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Figure 50  Legacy Learners Screen

It should be noted that the 3D environment window can be collapsed (or closed) revealing the legacy screen (Figure 50) which remains fully functional and will be described in later sections.
Chapter 6. 3D Intensive Care Unit
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7. [bookmark: Instructors_Panel] Instructor’s Panel

[image: ] 

Figure 51  Instructor’s Panel

The Instructor’s Panel contains the controls needed to manipulate patient variables, display specific monitors, and analyzers, and control the clinical scenario.  
	
Near the top middle of the Instructor’s Panel is a cluster of indicators providing information about the patient including rate of oxygen consumption, CO2 production  oxygen delivery. Also given is the native cardiac output (C.O.). A drop-down menu allows the use of different formulae for BSA calculations. These are described in Appendix G.
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Figure 52  Patient Information Panel

The 8 Tabs in the lower right corner of the panel (Figure 52) will be described in the sections that follow. .



7.1. [bookmark: Patient_Variables]Patient Variables Tab

 [image: A screenshot of a computer
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Figure 53  Patient Variables Panel


The “Patient Variables” tab brings up the panel used to change various patient parameters and the oxygenator parameters by clicking on “Launch Oxygenator Panel” button (see Figure 53). The temperature labels on the OR Monitor can be changed using the drop-down menu as shown in Figure 54.
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Figure 54  Patient Temperature Labels (Instructor’s Panel: Left, Legacy Panel: Right)

7.2. [bookmark: Blood_Chemistry][bookmark: Blood_Chemistry_Tab]
Blood Chemistry Tab
[image: A screenshot of a computer
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 The “Blood Chemistry” tab reveals controls used to set electrolytes, arterial and venous blood gases and temperature (see Figure 55). In addition, whether the on-line monitor displays temperature corrected values or not can also be selected by button at the top of the panel.  It should be noted that if the blood gases are being calculated 
(see 8.1.   Blood Gas Calculation  ) entries for blood gases in this panel are indicators only and thus cannot be manually changed (as shown in Figure 41). Likewise, if the Patient’s temperature is being calculated 
(see 8.2.  Temperature Source), the A Temp and V Temp windows will become indicators only and thus cannot be manually changed.



    Figure 55  Blood Chemistry Controls


7.2.1. [bookmark: Bicarbonate_ion]Bicarbonate ion ( HCO3- ) 

Bicarbonate concentration can be manipulated by pressing the desired change (increasing or decreasing HCO3- concentration in mmol/L)  Changes are made in one mmol/L increments.

[image: Graphical user interface

Description automatically generated]Pushing the “Bicarb Panel” button will bring up the Bicarb window as seen in Figure 56.

Figure 56  Bicarb Panel – “Display” mode

[image: Graphical user interface

Description automatically generated]The “Bicarb Panel” can be moved anywhere between the Instructor’s panel and the OR screen and can function in two modes: “Display” and “Interactive”. In the Display mode (shown in Figure 52), the Bicarb window simply plots the status of the patient. 

Figure 57  Bicarb Panel – “Interactive” mode

In the Interactive mode, the operator can make adjustments in the pCO2 and add or remove HCO3- by way of two sliders as well as adjust Hgb (see Figure 57). These manipulations will NOT change the patient parameters but is intended for illustrative and educational purposes only.


7.2.2. [bookmark: Calculate_Desired_Gases]Calculate Desired Gases
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Figure 58  Bicarb Panel – “Interactive” mode

When the “Calculate Desired Gases” button is pressed a separate window opens as shown in Figure 58. This window allows the entry of  pO2, pCO2 and pH. Pulmonary compliance, shunt fraction and dead space will be adjusted to give the target gases.
7.2.3. [bookmark: Heparin_Dose_Response][bookmark: _Hlk28592536]
Heparin Dose Response

Controls for the HMS Heparin Dose Response analysis are found in the middle window near the middle of the Blood Chemistry tab (see Figure 55). Pushing the “Display Printout” button will make the HMS printout visible on the Legacy OR Monitor Display as shown in Figure 50.  It can be closed by pushing the “X” in the upper right corner of the printout display.
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Figure 59  HMS “Virtual” Printout on Legacy Screen


An actual print-out can be obtained by pressing the button labeled “Call for HMS” found near the bottom - middle of the Legacy OR Monitor Menu Ribbon as seen in Figure 60
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	Figure 60  Call for HMS

7.3. [bookmark: Fluid_Management_Module]
Fluid Management
[image: A screenshot of a computer
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 The Fluid Management Module offers the ability to manage the addition or removal of fluids from the patient’s total blood volume. This feature consists of the Fluid List on the Instructor Panel, and the Fluid Panel icon on the OR Monitor. The instructor uses the Fluid List to name and configure the list of fluids available to the learner during a clinical scenario.  The learner opens the Fluid Panel, selects a fluid from the list and enters a volume to be administered or removed. Depending on the characteristics of the fluid entered by the instructor in the Fluid List, the learner’s actions will result in Total Blood Volume (TBV) and/or hematocrit (HCT) changes. The CALIFIACALIFIA® program uses the updated TBV and HCT values to calculate SvO2 and VO2.



7.3.1. [bookmark: Defiinig_the_IO]Defining the I-O Characteristics of Fluids in the Master List

The Fluid List on the Instructor Panel defines the fluids that can be accessed in the Fluid Panel on the OR Monitor. This list can be edited and added to.
Table E1a and Table E1b lists fluids preloaded into the software and accessible through the Fluid Panel, in the CPB and ECMO program, respectively.


	
Fluid
	Effect on HCT
	Effect on Total Blood Volume
	Fluid HCT

	Crystalloid
	↓
	↑
	0

	Colloid
	↓
	↑
	0

	Drugs
	↓
	↑
	0

	Retrograde autologous prime
	↑
	↓
	0

	Cardioplegia
	↓
	↑
	0

	Ultrafiltration
	↑
	↓
	0

	Packed Red Blood Cells
	↑
	↑
	60%

	Washed Red blood cells
	↑
	↑
	55%

	Cell processor
	↔
	↓
	

	Fresh Frozen Plasma
	↓
	↑
	0

	Throw away
	↔
	↓
	



Table E1a  Preloaded CPB Fluid List



	Fluid
	Effect on HCT
	Effect on Total Blood Volume
	Fluid HCT

	Crystalloid
	↓
	↑
	0

	Colloid
	↓
	↑
	0

	Drugs
	↓
	↑
	0

	Retrograde autologous prime
	↑
	↓
	0

	Ultrafiltration
	↑
	↓
	0

	Packed Red Blood Cells
	↑
	↑
	60%

	Washed Red Blood cells
	↑
	↑
	55%

	Fresh Frozen Plasma
	↓
	↑
	0

	Throw away
	↔
	↓
	




Table E1b   Preloaded ECMO Fluid List

The instructor can add fluids to the master list by naming the fluid and designating the effect on TBV and HCT. They can also edit the existing entries. For example, the PRBC and washed RBC’s assume a product with a 60% and 55% hematocrit, respectively. This can be changed by the instructor (see Editing Fluid List).




7.3.2. [bookmark: Initiating_the_Fluid_Panel]Initiating the Fluid Panel 

[image: Text

Description automatically generated with low confidence]Press the Fluid Panel button on the OR Monitor menu ribbon (see Figures E1 and E2).


Figure E1   Accessing the Fluid Panel
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Figure E2  Fluid Panel When Initially Launched


7.3.3. [bookmark: Preparation_of_Priming]Preparation of Priming Fluids (Pre-CPB or Pre-ECMO) 

[image: A screenshot of a computer

Description automatically generated with low confidence]NOTE: The impact of the fluids entered in this table will only take effect when the simulated patient is on extracorporeal (ECC) support. The program recognizes that the patient is supported on ECC when the system detects blood flow in the arterial line AND the ECC-Timer is started (see Figure E3).



                                              Figure E3  ECC-Timer.

Select one of the fluid options from the drop-down menu to add to the prime. For example, Crystalloid.
Press the volume to the right of the fluid selection and a number pad appears.  Enter the volume of crystalloid in the prime (see Figure E4). Note: the program will ask for confirmation when the input exceeds 999-mL.
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Figure E4  Enter Volume

Press APPLY FLUID to add the fluid to the list of Infused Fluids (see Figure E5).
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Figure E5   Apply Fluid to List of Infused Fluids

Repeat previous steps to add additional fluids to the prime (see Figure E6).



Figure E6  Entering Fluids Prior to Starting ECC-Timer AND Initiating Flow Through the Arterial Line

Note in Figure E6 the values under the Pump Timer column are all zero. Because the patient is not on ECC support, these entries have no affect on the TBV or HCT.   The TBV on the Instructor’s Panel displays the patient’s initial blood volume.
Once CPB or ECMO flow is initiated and the ECC-Timer is started, the fluid entries will increase the TBV and decrease the HCT (see Figure E7).
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Figure E7  ECC-Timer Started and Forward Flow Detected Through the Arterial Line


Retrograde Autologous Prime and Antegrade Autologous Prime volumes can be entered in the Delivered Fluid list either before or after initiating ECC support. Either way the program uses the volume entered to reduce the hemodilution effect of the total prime. For example, if the total volume of the crystalloid prime is 950-mL and the RAP volume is 500-mL the dilutional effect of going on ECC support will be 950 – 500 = 450-mL.

7.3.4. [bookmark: Fluid_Management]
Fluid Management on ECC Support

· Pressing APPLY FLUID immediately affects the TBV and HCT. These values cannot be edited once the APPLY FLUID button is pressed.
· The Fluid Panel in Figure E8 shows an 800-mL crystalloid cardioplegia entry. The result is an increase in TBV and a decrease in HCT.
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Figure E8   Cardioplegia Delivery 


· Note in Figure E9 that by removing 800-mL of plasma water with Ultrafiltration the TBV and HCT returned to pre-Cardioplegia administration values
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Figure E9  Removing Fluid via Ultrafiltration will Reverse Hemodilution Due Cardioplegia
 


7.3.5. [bookmark: Urine_Output_Management]
Urine Output Management

1. The Urine Output affects the patient’s TBV and HCT and is set on the Instructor’s Panel as a rate Urine Output (mL/kg/hr). If the urine output for a 75-kg patient is set at 5-mL/kg/hr, the patient will produce 375-mL of urine in one hour (60-minutes).  The OR Clock > Time Factor (x/sec) can be used to speed up the effect of Urine Output. For instance, a Time Factor of 60 will display in one minute of actual time the results of one hour of urine output (see Figure E10).
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Figure E10  OR Clock Will Influence Urine Output Reported on the OR Monitor


The accumulated Urine Output, in mL, is displayed on the OR Monitor below the pressure waveforms (see Figure E11).
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Figure E11   Urine Output Displayed on OR Monitor

The value displayed on the OR Monitor will reset to zero when the instructor presses the Empty Urine button on the Instructor’s Panel (see Figure E12).
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Figure E12  Pressing ”Empty Urine” on Instructor Screen Will Reset Urine Output on OR Monitor to Zero


7.3.6. [bookmark: Fluids_Balance]Fluids Balance

Press Fluid Balance at the bottom of the Infused Fluid list (see Figure E13). The Fluid Balance table is a summary of input and output fluids during the case
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Figure E13   Fluid Balance Table


· Urine Output volume is added to the Fluid Balance table only when the operator presses Empty Urine.
· Once ECC support is terminated, TBV and HCT will no longer be affected by fluids entered in the Infused Fluid list. 
· The instructor can edit TBV and HCT on the instructor panel both on and off ECC support. This can be useful, for example, if the instructor wishes to simulate interventions by the team when the patient is off ECC Support. Prior to reinitiating ECC support the instructor can create a patient profile that exhibits a low HCT and a high TBV. 
· Urine Output (mL/kg/hr) will affect Total Blood Volume and HCT on and off ECC support.

7.3.7. [bookmark: Adding_and_Editing][bookmark: Adding_and_Editing_Fluids]Adding and Editing Fluids in the Master Fluid List

· Press Blood Chemistry > Fluid List on the Instructor’s Panel to access the Fluid List. Fluids in the lists have four attributes that determine how the fluid affects the TBV and HCT (see Figure E14).
· The first column determines if the fluid increases or decreases the TBV and can be assigned + or -.  Values can be changed from + to – by pressing the sign.
· The Fluid column accepts any text input, and has no affect on how the fluid affects TBV and HCT.
· The HCT column indicates the hematocrit of the fluid. For example, a crystalloid solution HCT would be 0.  The preloaded Packed Red Blood Cells have an HCT of 60%, but the instructor can change this value to accommodate clinical practice. If the field is left blank, the HCT of the fluid will be equal to the patient’s HCT at the time the fluid is infused. For example, Throw Away Blood might have the same HCT as the patient when the HCT field is left blank or it may have a considerable amount of crystalloid mixed in. In the latter case the instructor may wish to change the HCT value to 10 or 15.
· The last column determines if the learner will have access to this fluid in the Fluid Panel selection. [image: A diagram of a computer

Description automatically generated with low confidence]indicates availability and [image: A diagram of a computer

Description automatically generated with low confidence]indicates that it is not available. 
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Figure E14   Editing the Master Fluid List

7.3.8. [bookmark: Fluid_Management_Module_Data_Captured]
Fluid Management Module Data Captured in the Pump Record

Fluid Management Module data may be recorded on the Pump Record, when Fluids under the Parameters list is added to the Pump Record list. The Fluid name, and Volume will be recorded when infused and delivered to the patient.  The Pump Record will also capture the Input Fluids, Output Fluids and Fluid Balance from the Fluid Balance. Although the continuous variables such as Flow, MAP etc. are recorded at the interval selected in the opening screen, the Fluid parameters are time stamped at the time they are administered.
See screen shot of pump record in Figure E15. In this example the interval selected was 5-seconds. However, the data for the fluid management is added at the time the fluid was administered.


[image: ]

Figure E15   Screenshot of Pump Record When Fluid is Selected as a Parameter
7.4. [bookmark: Electronic_Gas_Blender]
Electronic Gas Blender (EGB)
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The “Electronic Gas Blender” (EGB) is an optional, add-on accessory which allows direct communication between CalifiaCALIFIA and the Electronic Gas Blender from the Livanova S5 HLM. Once this connection is established, manipulations of the EGM controls will directly affect the CalifiaCALIFIA Sweep and FiO2 






Figure 61  Electronic Gas Blender








7.5. [bookmark: Cardiovascular_Variables]Cardiovascular Variables Tab

Cardiovascular variables can be found under the “Cardiovascular Vars” tab (see Figure 48).  Contractility is expressed as a percentage of maximum. The Metabolic factor adjusts for the effect of anesthesia on metabolism with 1.0 representing 100% of calculated basal metabolic rate for the patient. (Note: changes in the patient’s temperature will affect metabolism independently).

The “ECG Choices” buttons determine which ECG pattern is displayed on the Patient Monitor.  There are six basic patterns that can be chosen by the top row of buttons; “SR” (sinus rhythm) “STel” ( ST-segment elevation), “Paced” (paced rhythm), “Vfib” (ventricular fibrillation) “Asystole” and “Vtach” (ventricular tachycardia).  In addition there are 10 different patterns numbered one through 10 representing a continuous transition from normal sinus rhythm to asystole. During cardioplegia delivery, the simulator will automatically cycle through these 10 patterns at a rate dependent on the cardioplegia delivery flow rate and the “Flow Factor” (see 7.8.  Cardioplegia Delivery Tab below).
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Figure 62  Cardiovascular Variables


Note that if you click just above the left end of each parameter's slider, it will reveal a box displaying its exact numerical value. Allowing for more precise and controlled adjustments. Additionally, please be aware that Heart Rate, LV contractility, SVR, Max Cardiac Index and Metabolic Factor are not limited by the slider range.
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7.6. [bookmark: Respiratory_Variables_CPB][bookmark: Pulmpnary_Variables]Pulmonary Variables Tab

 [image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 63  Pulmonary Variables Selection


The “Pulmonary Vars” Tab has four sliders that change Respiratory parameters (see Figure 63).  “Pulmonary Compliance” changes the volume of gas ventilating the lungs with each inflation when the ventilator is in Pressure Mode. This predominately affects alveolar ventilation and thus PaCO2. “Pulmonary Shunt Fraction” affects the PO2 of blood entering the pulmonary vein, and “Dead Space” alters the alveolar ventilation.  “Oxygenator Shunt” affects the gas exchange effectiveness of the oxygenator affecting both O2 and CO2 transfer.
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Figure 64  Gas Exchange Panel





7.7. Ventilator Tab (CPB Only)
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Description automatically generated]Figure 65  Ventilator Tab Selection




The ventilator is used to support the patient before and after cardiopulmonary bypass. 



7.7.1. [bookmark: Ventilator_ini]Ventilator.ini File	
	
Along with a scenario file, a ventilator file (*.ini) is required before the simulator can be started (see Figure 8 page 3-1). A ventilator file is a text file which is used to establish the initial ventilator settings. An example of a typical ventilator.ini file is seen in Figure 66. New Ventilator files can be created using a text editor. However, in order for the system to recognize this file, it must be saved with the file extension “.ini”.

[image: Text
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     Figure 66  Ventilator ini file


7.8. [bookmark: Cardioplegia_Delivery]
Cardioplegia Delivery Tab (CPB Only)

The controls for cardioplegia delivery are found under the “Cardioplegia” tab as shown in Figure 67 below.  Toward the top is the indicator showing the rate of “Cardioplegia Flow” in L/min.  The three position slider bar allows the instructor to choose between cardioplegia off (“Off”) (see Figure 67A), antegrade (“Ante”) or retrograde (“Retro”) delivery.  The cross-clamp button (“XClamp”) applies or removes the cross-clamp.  If set to the antegrade or retrograde position and the cross-clamp is on, the simulator will integrate the cardioplegia flow and cycle through the individual ECG patterns depending on the amount of cardioplegia delivered.  This process can be accelerated or slowed down by use of the “Rate of Change” control.  Moving to a higher Rate of Change number will accelerate the progression through the ECG patterns as long as cardioplegia is being delivered and the cross-clamp is on.
Moving the slider to the Retro position (Figure 67B) does two additional things. First, it brings up another control labeled “Retrograde Resistance”. In addition, it changes the CVP tracing on the OR Monitor screen into a coronary sinus pressure trace. The pressure displayed on that trace will be a function of both the cardioplegia flow rate and the “Retrograde Resistance” value.
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A. B.

Figure 67 Cardioplegia Flow Indicator and Controls
7.9. [bookmark: Monitors_Labs]
Monitors / Labs Tab

Various in-line monitors and point-of-care analyzers can be chosen for display on the OR Monitor using the “Monitors/Labs” control panel (see Figure 70).  The six in-line blood monitors listed under the top drop-down menu are illustrated in Figure 55
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Description automatically generated]Figure 68  Monitors / Labs Selection
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  Figure 69  In-Line Gas Monitors 








[image: Shape

Description automatically generated with medium confidence]



	Art CDI







[image: A picture containing text, wall

Description automatically generated]



	Ven CDI (500)







[image: E:\Biomedsimulation\Screen Shots\Art w_SVO2.JPG]



	Art w/SVO2 (500)







[image: Table

Description automatically generated with medium confidence]


 	Art w/SVO2 (550)






[image: Table

Description automatically generated with medium confidence]


	Ven CDI (550)








[image: Table

Description automatically generated with low confidence]





	BMU 40










  Figure 70  In-Line Gas Monitors Options (cont.)

7.9.1. [bookmark: ACT_Plus]
ACT Plus

Pushing the red ACT Plus button (turning it green as shown in Figure 71) causes the ACT results screen to appear near the middle of the OR Monitor (see Figure 71).  The ACT controls (Figure 68 above) allow entry for the ACT results, start the analysis, and reset (or start) the counter. The speed of the analysis can be manipulated by speeding up the OR clock by increasing the time factor (see 8.4. OR Clock ).
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Figure 71  ACT Plus




7.9.2. Spectrum Medical

Pushing the “Spec Med” button displays the panel shown in Figure 72 (below) in the lower left corner of the OR Monitor.
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Figure 72  Spectrum Medical Panel





7.9.3. [bookmark: NIRS]
NIRS

[image: Waterfall chart
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Figure 73  NIRS Drop-Down options


Selecting a NIRS monitor from the “NIRS” drop-down button on the Monitor Control panel (see Figure 73)  will make the selected NIRS monitor visible in the upper right corner of the Legacy OR Monitor display (see Figure 59). Changing the values displayed on the NIRS monitor is accomplished with the controls found in the middle of the Monitors /Labs tab (see Figure 50). There are five different NIRS monitors that can be selected as shown in Figure 73.


7.9.4. [bookmark: GEM_3000]
GEM 3000

[image: Graphical user interface

Description automatically generated]Selecting the “GEM 3000” button will make the results appear on the OR Monitor as seen below in figure 76.  


    Figure 74  GEM 3000 Controls



The source of the blood sample can be chosen using the drop-down menu under “BG Source”.   
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Figure 75  Blood Gas Selector on Instructors panel
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Figure 76  GEM 3000 Print-out












7.9.5. [bookmark: Media_File][bookmark: Media_Files]
Media Files

[image: Graphical user interface, text, application
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Pictures, videos (Media), lab reports or TEG traces can be displayed using the media controls which are located near the middle of the Monitors/Labs Display (see Figure 77). The three position slider selects the type of Media window to display.

        Figure 77  Media Controls


Pushing the “Play Button” on the Controller Display (turning red to green) will activate the corresponding Media Type Icon on the bottom ribbon (see Figure 78 below).
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Figure 78  Media Button

The OR Monitor icon will change depending on the position of the “Type” slider (Figure 77) and alerts the learner to the type of file available (Media, Lab Report, or TEG).

[image: ]Pushing the “Media” Icon (Figure 78) on the OR Monitor Ribbon will make the corresponding window appear (see Figure 79). This window can be moved or resized. To close the window, push the same (now green) button again or push the red “X” in the upper right corner of the window.  The program will remember the size and location of the window when it is closed so that it will reappear with the same characteristics the next time the button is pushed.  Media files (.jpg, .avi, .wmv, .mp4, .mov) can be loaded into the simulator by placing them into the folder …\Simulator Files\media which is shown in Figure 18.  Likewise, TEG images should be loaded into …\Simulator Files\TEG.                 Figure 79  Media Window
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Description automatically generated]The media choices found in the Media Files drop-down menu on the Controller Display (see Figure 66) are automatically populated by the filenames in the media folder. Likewise, any TEG traces placed in the TEG folder (Figure 26) will be automatically placed in the TEG drop-down menu.

Any customized Lab Report generated and saved during the configuration process (see 4.1. Lab Reports ) will automatically be available in the drop-down menu for Lab Reports.


Figure 66 Media Files Drop-Down Menu





7.9.6. [bookmark: ECG_Volume]ECG Tone Volume


[image: Graphical user interface, application, Word

Description automatically generated]The volume of the ECG tone can be adjusted from zero (off) to 100% using the slider shown in Figure 80. It should be noted that the pitch (or frequency) of the ECG sound varies with the saturation reading of the Pulse Oximeter.  
Figure 80  ECG Volume Control
	and SaO2 Alarm Control

Also included is the SaO2 (alarm) setting.  This determines the SaO2 below which results in a steady tone (non-pulsatile)



7.9.7. [bookmark: Waveform_Show_Hide][image: Graphical user interface, application

Description automatically generated]Waveform Show/Hide




It is possible to hide any of the waveforms displayed on the OR Monitor.  This is accomplished by choosing the desired waveform from the dropdown menu shown in Figure 81. Once chosen the waveform can be hidden or made visible using the slider control.

Figure 81  Waveform Drop-down Menu
7.10. [bookmark: Califia_Controls]
 CalifiaCALIFIA Controls Tab 
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Figure 82  Califia Controls (CPB)









The “CalifiaCALIFIA Controls” tab contains several controls and indicators that are described below.

The “Pressure” in the arterial line, and the “Temperature” of the fluid in the CalifiaCALIFIA reservoir. 

① The “Actual Level” is a digital indication of the blood volume inside CalifiaCALIFIA. The Level indicator will start flashing red once the volume exceeds 3.2 L. The Tank indicator towards the middle of the figure shows the volume of blood in the CalifiaCALIFIA reservoir

② “Empty Heart” determines the minimum (“empty heart”) fluid level in CalifiaCALIFIA. Increasing the value for the Level Setpoint will cause CalifiaCALIFIA to “hold-up” blood and reduce the volume available to the HLM reservoir. This is useful for simulating blood loss at the surgical field.  Likewise, a return of blood from the surgical field (making more available to the HLM reservoir) can be simulated by reducing the level setpoint. If the level setpoint is suddenly set at a level below the volume in the reservoir a blue warning will appear as well as a switch labeled “Reset Level Setpoint”. These will remain visible until either the “Reset Level Setpoint” button is selected OR the level in the reservoir falls to the new Level Set point, which will automatically reset the empty heart level.


③ The Venous Cannula (%) slider control adjusts the maximum venous valve opening. 100% represents fully open to the specification of the cannula selected 
(see 7.11  Cannula Editor).  The “Open Valve” button simply opens the valve to the maximum, regardless of any cannula chosen.


④ The Arterial Cannula (%) slider control adjusts the maximum arterial valve opening. 100% represents fully open to the specification of the cannula selected (see 7.11  Cannula Editor). “Current VO” indicates the actual positions for the corresponding valve. For example, if a selected cannula calls for a valve opening (VO) of 48.5  moving the Arterial Cannula (%) slider to 50%, will result in the actual AV Opening indicator to read 24 (50% of 48.5).


⑤ The “Pump Only” switch turns on the heart pump. The heart pump is controlled to match ejections depicted on the OR Monitor. Please note that if the heart is empty and thus not ejecting, or if the heart is in asystole etc., the heart pump will not turn on.

“Pressurize” is only active when the heart pump has been activated. This control will turn on the pressure control feedback system that will maintain pressure in the arterial line equal to the patient’s mean blood pressure shown on the OR Monitor.


7.11. [bookmark: Cannula_Selection]
Cannula Editor

[image: ]


Figure 83a.  Cannula Editor -Window
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Figure 83b.  Drop Down showing available cannulae






The cannula drop-down menu can be edited. Pushing the blue minus sign will remove a cannula from the list. To add a cannula to the drop-down list, push the blue plus symbol and two new fields will appear as seen in Figure 83c below.
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Figure 83c.  Adding a Cannula Selection





Enter the name of the cannula in the “New Cannula Name” field and choose a valve opening percentage value from the pressure flow curves shown in Figure 84. Pushing the “Add Cannula” button will save the entry. The default is “No Selection” which will set the maximum valve opening at 100% (VO = 100).

[image: ]

Figure 84.  Arterial Valve Pressure-Flow Curves


7.12. [bookmark: Calibration]Calibration Panel

To find the adjustments needed to calibrate CalifiaCALIFIA, locate the Calibration Panel button located near the middle of the panel. Push this button to make the Calibration Controls visible as shown in Figure 85.


7.12.1. [bookmark: CVP_Calibration]CVP Calibration
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The "CVP Offset" control is used to make any fine adjustments up or down in the CVP.

The “CVP Gain” adjusts the amount that CVP changes when volume is shifted into or out of the patient from the circuit.

Figure 85.  Calibration Controls




[image: CVP Gain]
To calibrate the CVP system in CPB mode…

1) Select a “CVP Gain” value from the chart to the left (Figure 86). This graph represents the amount CVP will change for a given volume shifted to the patient.  Smaller patients will require higher gain values.

2) Open the circuit and slowly turn the pump flow to approx. half flow (the actual flow rate will not matter). Figure 86.  Gain of CVP Response


Figure 69.  Effect of “Gain” on CVP
 	response to volume


3) Once a steady state has been reached (on partial bypass with the heart empty), adjust the "CVP Offset" to set the CVP at -2. Any subsequent changes in “CVP Gain” may require adjustments in "CVP Offset". Once these values are set, they will not need to be adjusted again.  The program will retain the values that are entered. 


There are three calibrations or adjustments that should be made before the simulator can be used properly. The first two are the “CVP Offset” and "CVP Gain".  These are used to adjust the level of CVP depending on the amount of water in the Patient Module reservoir.  The “Flow Cal” is used to adjust the Pump Flow reading on the simulator to match a known flow.

In order to calibrate the system…

Fill the reservoir approximately ½ with water. The exact volume is not important.
There are three calibrations or adjustments that should be made before the simulator can be used properly. The first two are the “CVP Offset” and "CVP Gain".  These are used to adjust the level of CVP depending on the amount of water in the Patient Module reservoir.  
1)  Set the “CVP Gain” to “2”

2)  Adjust the “CVP Offset” value until the CVP is at the desired level on the ICU Monitor.

3)  Add fluid to the reservoir to increase the CVP trace on the ICU Monitor.  Adjust the CVP gain to create the desired increase in CVP based on the patient size and volume of fluid added. Figure 69 will help guide this adjustment. 
After changing the gain you may need to readjust the “CVP Offset”, but once set, there should be no need for further adjustments.  The program will retain the values that are entered (It may be a good idea to write the numbers down).

7.12.2. [bookmark: Flow_Calibrations]Flow Calibration

The “Art Flow” (Pump Flow) and “Cardioplegia Flow” calibration values are multiplication factors which can be used to adjust the flow readings of the Pump Flow indicator (Figure 51) and the Cardioplegia indicator (Figure 67). If the simulator is reading a value lower than desired, increase the current value in the appropriate flow calibration control.


7.12.3. [bookmark: Two_Point_Calibrations]Two Point Calibration (Level, Pressure, Temp) 
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Description automatically generated]The built-in temperature, level and pressure sensors can be calibrated using a two-point calibration technique. Moving the “Calibrate” slider to one of three options “Level”, “Pressure”, or “Temperature”, will bring up the corresponding Two-Point Calibration Panel 
(see Figure 87)


Figure 87  Two-Point Calibration Panel


In order to calibrate one of the three sensors, first move the slider to the sensor to be calibrated. The following describes the process for calibrating the pressure sensor.

1. Establish a steady reference (low level) pressure. One way to do this is to close the arterial valve (see Figure 82, ④) and apply the desired pressure into the arterial line. Enter that pressure in the “Low Reference” window.
2. Once Pressure Sensor reading has stabilized, check the box next to “Low Reference” (leave it checked) (see Figure 87).
3. Establish a high reference pressure and enter the value in “High Reference”.
4. Once Sensor reading has stabilized, check the box next to “High Reference”.
5. At this point the “Apply” button will become enabled; press it once to finish the calibration.

To reset calibrations to factory settings, check the box labeled “Set to Factory Default” and press the “Apply” button. 
Chapter 7. Instructor’s Panel 


8.    Instructor’s Panel Common Elements

8.1. [bookmark: Blood_Gas_Calculation]Blood Gas Calculation
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Figure 88  Blood Gas Calculation Switch
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Description automatically generated]A slider switch (“Gases”) located near the middle of the Instructor’s Panel allows for the blood gases to be calculated when “Calc” is selected versus being dictated by the scenario file when “Scenario” is selected.  (see Figures 88). When “Calc” is selected all blood gases will be calculated based on the physiological characteristics of the patient, the ventilator settings and the sweep and FiO2 of the oxygenator gas.  

Controls used to vary the sweep and FiO2 are made visible by pressing the “Oxygenator Controls” button found to the far right of the OR Monitor menu ribbon (see Figure 89).  

The oxygenatorFiO2 is adjusted using the large blue thumbwheel located under the rotameter.  To change the FiO2, first activate the teal button (turning it yellow) and then use the large thumbwheel located in the bottom right corner of the OR Monitor.  Once the desired FiO2 is selected, deactivate the yellow button by pressing it again.

The sweep gas is adjusted by the two sliders located in the top right corner of the OR Monitor.




Figure 89  Oxygenator FiO2 and Sweep Controls
8.2. [bookmark: Temperature_Source]
Temperature Source


There are three positions of the “Temperature Source” slider, “Scenario”, “HC Controls” and “Probe”, (see Figure 75 above). If the Temperature Source slider is in the Scenario position, all patient temperatures will be dictated by the scenario. These include the A Temp and V Temp found under the Blood Chemistry tab
(7.2   Blood Chemistry Tab) and the Patient Temperature found under the Patient Variables tab (7.1   Patient Variables Tab).

If the Temperature Source slider is moved to the “HC Controls” position, an additional button will become active in the menu ribbon at the bottom of the OR Monitor labelled “Heater Cooler” (see Figure 90). Pushing this button will cause a set of Heater/Cooler controls to become visible on the left half of the OR Monitor (Figure 90). Using these controls to change the water temperature and turning the Pump on will cause a corresponding change in the patient’s body temperature (as long as the patient is on bypass) according to the patient’s size, flow rate, temperature gradient etc.
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Figure 90  Heater Cooler Controls

If the “Temperature Source” slider is moved all the way down to the “Probe” position and the patient is on bypass the patient’s temperature will be influenced by the water temperature perfusing the CalifiaCALIFIA Patient Module. In this case, the temperature probe inside CalifiaCALIFIA will measure the water temperature being delivered and record it as the arterial temperature.  All of the other temperatures (venous, bladder, etc.) will be calculated according to the patient’s size, pump flow rate etc.
8.3. [bookmark: Evaluation_Controls]
Evaluation Controls
[image: Graphical user interface

Description automatically generated]Two text fields located near the middle of the Instructor’s Panel are used as part of the simulation evaluation process (see Figure 91).  The “Skills” field reflects entries (in red font) intended to alert the instructor to skills to be evaluated at that step.  The “Comments” field accepts entries that will be annotated within the Pump Record.  The Comments field is only visible if there is a Pump Record being kept (see 4.1.2 Pump Record ).

     Figure 91  Evaluation Skills-Comments


8.3.1. [bookmark: Speech]Text to Speech

Entries in the “Text to Speech” text box will be read out loud by the simulator.  For those computers having more than one voice, a drop-down menu will allow different voices to read the text.  Which of the computer voices is assigned to each actor is chosen in the opening screen configuration ( see  4.1.4.  Characters )


8.3.2. [bookmark: Surgical_Events]Surgical Events

Specific surgical events can be displayed across the top of the OR Monitor (see Figure 79).  This is accomplished by typing entries into the grey Surgical Events box located near the middle of the Instructor’s Panel (see Figure 91 above).  
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Figure 92  Surgical Events



8.4. [bookmark: OR_Clock]OR Clock

[image: Graphical user interface, application, Word

Description automatically generated]The controls used to manipulate the OR Monitor Clock can be found near the top middle of the Instructor’s Panel (see Figure 93).  The “Time Factor (x/sec)” controls the speed of the OR Clock by the factor entered. For example, an entry of zero will stop the clock whereas and entry of 60 will advance the clock one minute every second. The “Advance (mins.)” entry will force the clock to jump ahead by the number of minutes entered. After entering a value, the green up arrow must be pushed to initiate the change.		Figure 93  Time Factor / Advance


It should be noted that speeding up the OR clock will influence the ACT Plus, HMS+, rate of Heater-Cooler temperature responses, and the INVOS cerebral oximeter.



8.5. [bookmark: Virtual_Pressure_Displays]Virtual Pressure Displays (ECMO Only)


The ECMO programs provide the ability to display “Virtual” pressures (this feature can also be found in the VA-ECMO (Sim) and VV-ECMO (Sim) programs).  This is accomplished using the controls shown in Figure 93 which are found near the top middle of the Instructor’s Panel.  The titles and values of these displays can be manipulated by the instructor. The pressures will be displayed at the bottom of the OR Monitor. (Figure 95). Erasing all three titles will cause the entire display to disappear. None of these functions can be controlled by the Scenario file.
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Figure 94  Virtual Pressure Controls)
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Figure 95  Virtual Pressure Displays (Legacy Screen
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9. CPB (Sim) Legacy Screen				


The major difference between the CPB (Sim) program and the CPB program is that the CPB (SIM) does not require the CalifiaCALIFIA Patient Module or a heart-lung machine to run. Instead, controls can be found by pressing the “HLM Controls” button found to the far left of the menu ribbon beneath the Patient Monitor screen.  (See Figure 96)
 
[image: ]

Figure 96  HLM Controls in SIM Mode


[bookmark: CVP_Offset]
[image: A screenshot of a computer
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Figure 97.  Changes in Pump Flow Scale for Smaller Patients
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10. [bookmark: Clinical_Scenarios]	Clinical Scenarios

10.1. [bookmark: Scenario_Controls][image: Graphical user interface, application
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Description automatically generated] Scenario Controls

Figure 98  Scenario Controls (Play)	                Figure 99  Scenario Controls (Pause)

Each step of the loaded scenario is shown in the drop-down table which gives the Step #, the Scenario Step or action, and the Duration of the step in seconds (see Figure 98). This information is loaded from the scenario file when the simulator is started.  The Scenario Step and Duration can be edited directly within the table by clicking on the entry and entering a new value. By highlighting a particular step and pressing the Play Scenario button (green button in Figure 98), the control values corresponding to that step will be read and the automatic sequencing through the scenario will begin.  The green progress bar shows the time elapsed in seconds.  This will continue until the Pause button is pushed (Figure 99) or the end of the scenario is reached.

The four buttons, “Copy Step”, “Delete Step”, Write Step”, and “Read Step” (Figure 98) control the creation of new scenario steps or load an existing scenario step. “Read Step” will load the corresponding control values from the “Step #” highlighted in the drop-down table. Pushing “Write Step” will bring up the Confirm Scenario File write dialog window. Pressing the Confirm button in this dialog box automatically updates all the values in the row of the scenario file corresponding to the step highlighted in the Scenario Controls table (see Figure 100) based on all the control settings at the time. The same dialog box allows the user to select any parameters currently with a value of “-1” to be updated with that parameter’s actual value. -1 is a special value that ignores the write command for that particular parameter and step. Parameters with a value of “-1” are shown with their label in red color; Figure 101 shows three parameters in the Patient Variables cluster whose scenario file values for that particular step are set to “-1”.
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Figure 100. Confirm Scenario File Write Dialog Window
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Figure 101. Parameters with red labels indicating they’re set to value of “-1” in the scenario file.


10.2. [bookmark: Scenario_Files]
Scenario Files


Scenario files are tab-delimited text files (*.txt) that are used to control the simulator and manipulate patient variables. Scenario files are composed of a series of steps (Scenario Steps) that dictate all of the settings and variables that define the patient and the patient monitoring choices. Each of these steps is represented by a row in the scenario. The columns represent nearly all of the controls found on the Instructor’s panel and are defined below.
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The first three columns provide the details of the specific step displayed on the scroll-down Scenario Control Table (see Figure 98). Column A specifies the step number which must be sequential and cannot be changed. It will show up in the scenario table as “Step #”.  Column B is the name of the step and Column C dictates the duration of the step. This is the length of time in seconds that the simulator will remain at that step before proceeding to the next step and is displayed in the scenario table under “Duration”.  The Duration column can also accept a “-1” which instructs the simulator to read the step and pause.

The next nine columns in the scenario file define the patient characteristics. Entries in these rows control the values found in the Patient Variables panel 
(see section ). Column J is used to determine which oxygenator is used in the bypass simulation.  The choices are Adult or Pediatric.  Entries under Patient Temp and Urine Output (mL) are visible on the OR Monitor just below the pressure traces.
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The next fifteen columns in the scenario spreadsheet define the blood chemistry. Entries in these rows control the values found in the Blood Chemistry panel (see section 7.2.   Blood Chemistry Tab). The patient’s arterial and venous blood temperatures are controlled by columns V and W and are displayed on the Blood Chemistry panel. When the temperature selection is switched to “Calc” or “Probe (see 8.2. Temperature Source), entries in this column will be ignored.
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The patient Heparin Dose Response (HDR Slope) and various parameters required for the HMS calculations are entered under the HMS Parameters section. These six variables are visible toward the bottom of the Blood Chemistry panel (see Figure 55 and section 7.2.   Blood Chemistry Tab ).  
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The next three columns correspond to the controls found under the tab CalifiaCALIFIA Controls Tab (see section 7.10.  CalifiaCALIFIA Controls Tab) above).  The first two columns control the Valve position dictating the percent of valve opening. The “Level” column controls the empty heart level in the CalifiaCALIFIA Reservoir by setting the value in the “Level Setpoint” field.
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The next seven columns control the variables represented in the Cardiovascular Variables panel (see section 7.5.  Cardiovascular Variables Tab.  above). In addition, ECG choices are made in the column labeled “CPB ECG Choices”. Valid entries are described above in section 7.5.  Cardiovascular Variables Tab.  
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The next 14 columns in the scenario file control various monitors that can be shown on the OR Monitor and correspond to the controls found under the Monitors/Labs Tab (see 7.9.  Monitors / Labs Tab ). Information placed in the “Monitors” column must correspond to the 7 items in the drop down of the Monitors Panel (see Figure 69) which will result in one of the four monitors being visible on the OR Monitor.  The “Spec Med” column controls whether data from the Spectrum Medical in-line monitor is visible on the OR Monitor (see Figure 72 above).  The “NIRS” column controls visibility of the Cerebral Oximeter while the next four columns set values for the left (NIRS L), right (NIRS R) cerebral sensors as well as two somatic sensors (NIRS S1 & NIRS S2) respectively. A “Yes” entry in the “GEM 3000” column will force the blood gas analysis print-out to become visible on the OR Monitor. The “BG Source” column specifies the sample site to display for blood gas analysis (see section 7.9.4.  GEM 3000 above).  Control of the ACT analyzer is affected by the next four columns.  Placing “Yes” in the “ACT Plus” column will make the ACT analyzer visible on the OR Monitor (see Figure 71 above).  A “Yes” entry in the “ACT Start” column will cause the ACT analyzer to begin counting.  Values placed in the next two columns will determine the final results displayed in ACT channels 1 and 2 respectively.

Column “Media Type” determines the type of media (equivalent to the slider in Figure 77).  The “Play Button” column will control visibility of the media Play Button (see Figure 77) while the “Media File” column dictates the name of the media file that will be loaded  (see section 7.9.5.  Media Files above).
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The next four columns control cardioplegia. Under “CP Delivery”, the three choices are “Off”, “Ante”, or “Retro”. Flow Factor changes the rate of progression of the ECG pattern toward arrest.  Values placed under Retrograde Resistance will affect the sinus pressure displayed on the OR Monitor. For further explanation see  7.8.  Cardioplegia Delivery Tab.  The Cross Clamp is applied by placing YES in the “Cross Clamp” column.
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The “Max Cardiac Index” column sets the Max Cardiac Index (see section 7.5.  Cardiovascular Variables Tab). “Surgical Events” entries will be displayed at the top of the OR Monitor (see Figure 92). The next two columns control the OR Monitor clock 
(see section 8.4.  OR Clock). The “Skills” column specifies the skill expectation corresponding to that particular step in the scenario.  This entry will be displayed in red letters in the Skills field located in the Evaluation Controls (see 8.3.  Evaluation Controls). The “Text to Speech” column provides the text that will be read by the simulator (see section 8.3.1.  Text to Speech). For those systems having more than one voice, the “Voice” column will accept any of the following three choices Surgeon, Anesthesiologist, or Resident.  Oxygenator performance is controlled by the last column which controls the shunt fraction (100%) of blood through the oxygenator.
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11. [bookmark: _Hlk14616417][bookmark: Switching_Modes]Switching Modes of Operation in CalifiaCALIFIA Simulator Software

Modes of operation in the CalifiaCALIFIA Simulator software refer to the various perfusion therapies offered in the software such as CPB or VA ECMO and whether these are software-only (Sim) or use the CalifiaCALIFIA Patient Module. The ability to change the mode of operation while the clinical scenario is running preserves scenario fidelity and continuity. For example, after initializing a scenario in CPB (Sim), a step in the scenario file describes a transition to VA ECMO (Sim). The procedure to transition from one mode of operation to another during a clinical scenario without exiting to the Opening Screen is described next.
Select the next mode of operation using the Circuit selector below the VA and VV flow indicators as illustrated in Figure 102. 
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Figure 102. Mode Transition Selector Placement (top left)
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Figure 103 shows VA ECMO (Fem-Fem) selected. Notice the red button changed from End Simulation to Transition to VA ECMO (Sim)
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Figure 103. VA ECMO (Sim) selected
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12. [bookmark: Technical_Assist]	Technical Assistance / Service


For technical assistance or service requests, please contact:

Biomed Simulation Inc.
9939 Via Pasar
San Diego, California, 
92126

614-378-0895


service@biomedsimulation.com 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]
Chapter 14 Switching Modes of Operation
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Figure A1   CalifiaCALIFIA’s Beating Heart



CalifiaCALIFIA’s Beating Heart connects via a single cable to CalifiaCALIFIA at the connector ④ labeled “Beating Heart”.
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Figure A2   	Beating Heart Cable Connection (From Figure 4)



[bookmark: C1_Beating_Heart_Tabs]
	A.1.  Beating Heart Tabs


The Beating Heart attachment is connected to the CalifiaCALIFIA Patient Module using a single cable (see Figure A2). Once this connection has been made and CalifiaCALIFIA turned on, The “CalifiaCALIFIA Controls” tab changes as shown below in Figure A1 (compare to Figure 49). Two new tabs will become visible at the left margin of the panel circled in red below. It should be noted that this applies only to the CPB module and not ECMO.
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Figure A1   Beating Heart Tabs



The “CalifiaCALIFIA” tab contains all the controls and indicators exactly as described above in 7.1.3.  CalifiaCALIFIA Controls (CPB).  

The “Beating Heart” tab contains all the controls and indicators necessary to control and monitor the function of the beating heart
[bookmark: C2_Beating_Heart_Sync]
	A.2.  Beating Heart “Sync” Mode
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Figure A2   	Beating Heart - Sync Mode


Selecting the “Beating Heart” tab reveals the controls and indicators shown above in Figure A2.  There are three Beating Heart Modes: “Sync”, “Rate/Volume” and “Interactive”.  Figure A2 shows the controls visible when the Mode switch is in the “Sync” position (circled in red above).  With this selection, the action of the beating heart is determined by the patient. The “Beating Heart Rate” and the Stroke Volume (“SV”) follow the patient’s cardiac activity. The “Volume Factor” allows the operator to amplify the volume if desired. The “Enable” switch will turn the beating heart on and off. The “Current Position” indicator tells the position of the inflator. Zero is the home position when the heart is completely empty.

[bookmark: C3_Beating_Heart_Rate_Volume]
	A.3.  Beating Heart “Rate/Volume” Mode
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Figure A3   	Beating Heart – Rate/Volume Mode


Figure A3 shows the Beating Heart controls in the “Rate/Volume” mode. In this position the rate and volume of the beating heart can be manually controlled using the “Beating Heart Rate” control and the “Volume” control.  Note that both the lower volume value (End Systolic Volume) and the upper volume (End Diastolic Volume) can be independently manipulated. The remaining items on the tab are as described for the “Sync” mode above.
[bookmark: C4_Beating_Heart_Interactive]
	A.4.  Beating Heart “Interactive” Mode
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Figure A4   	Beating Heart – Interactive Mode

In the “Interactive” mode, only the position of the inflator can be manipulated. This is accomplished using the “Position Request” slider shown in Figure A4. The “Current Position” indicator simply reports back the position of the inflator.
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[bookmark: Appendix_B]Appendix B   CalifiaCALIFIA’s Lung
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Figure B1 CalifiaCALIFIA’s Lung Module


The CALIFIA® Lung is a standalone product of Biomed Simulation, Inc. that can model the behavior of a human lung. It is a programmable, high fidelity simulator system designed to be used independently or connect it to any ventilator or CALIFIA® Patient Module (CPM). It is intended both as a teaching tool, and as a tool for evaluating the performance of a clinician in the conduct of a simulated clinical case. 
This appendix describes its integration with the CALIFIA® Simulator during ECMO or CPB. Refer to the CALIFIA® Lung User Manual for more information.  
CalifiaCALIFIA’s Lung is a stand alone product of Biomed Simulation; refer to the CalifiaCALIFIA Lung User Manual for more information. It also integrates seamlessly with the CalifiaCALIFIA Simulator during ECMO or CPB. This appendix describes CalifiaCALIFIA’s Lung integrated with the CalifiaCALIFIA Simulator.


	B.1.  Use of CalifiaCALIFIA Simulator and Lung Together


Figure 1 in section 1.2 of this Operator’s Manual is modified as shown in Figure B2 to support the integration of CalifiaCALIFIA’s Lung with the CalifiaCALIFIA Simulator.
Califia Patient
Module
ECMO/Heart Lung Machine
Clinician
Instructor
Instructor’s Panel
Laptop
OR Monitor
LAN Switch
Lung
Module
Positive Air Pressure Device/Ventilator
Clinician

Figure B2 CalifiaCALIFIA and Lung Simulator Components


The first column in Table B1 lists the IP addresses for all components connected to the LAN Switch.


	
	IP address
	Software Version

	Laptop
	100.100.100.25
	1.80.00 or newer

	CalifiaCALIFIA Patient Module
	100.100.100.13
	2.80 (firmware)

	Lung Module
	100.100.100.17
	1.00 (firmware)



Table B1 Fixed IP addresses & minimum software versions required

The last column in Table B1 lists the minimum versions of the CalifiaCALIFIA Simulator software and firmware required to support both of these devices. Please contact Biomed Simulation, Inc. for the latest software or assistance completing software updates.

	B.2.  External Connections

B.2.1.  Data and Power Connections
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Figure B3 Lung Simulator Module Connectivity

Connect the power adapter to the connector labeled 24 VDC. The Ethernet cable attaches to the Ethernet terminal on your laptop or docking station. The Power Switch lights up green when the unit is powered on as shown in Figure B3.

B.2.2.  Connection to Ventilator

The Lung Module is equipped with a 15 mm connector. To connect it to a mechanical ventilator, use standard ventilator tubing, Figure B4.
Review section B3 in this appendix to learn how to operate the Lung and determine when to connect the ventilator and initiate ventilation.
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Figure B4 CalifiaCALIFIA’s Lung Connected to Hamilton Medical®’s T1 ventilator



B.3.  Operation

Table B2 shows the Lung Module supported in all the CalifiaCALIFIA Simulator therapies.

	
	CPB
	CPB (Sim)
	VA ECMO
	VA ECMO (Sim)
	VV ECMO
	VV ECMO (Sim)
	LHB
	LHB (Sim)

	CPM+LM
	ü
	
	ü
	
	ü
	
	ü
	

	LM only
	ü
	ü
	ü
	ü
	ü
	ü
	ü
	ü


CPM: CalifiaCALIFIA Patient Module
LM: Lung Module

Table B2 Lung Simulator Support with CalifiaCALIFIA Simulator Therapies

The best training experience is achieved when both the Lung Module and the CalifiaCALIFIA Patient Module are made part of the simulated clinical case. 

In this appendix, the VA ECMO therapy is used to describe the operation of CalifiaCALIFIA’s Lung.


B.3.1.  CalifiaCALIFIA’s Lung Section in Instructor’s Panel

The button CalifiaCALIFIA’s Lung and corresponding section, red boxes in Figure B5, are available when the Lung Module is recognized by the CalifiaCALIFIA Simulator software. The elements in this section are dictated by the Lung Mode.
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Figure B5 VA ECMO – CalifiaCALIFIA’s Lung Section
[bookmark: OLE_LINK2]

B.3.2.  “Interactive” Mode

The Lung Module defaults to Interactive mode. 
This mode is not part of physiology, and its use is limited to testing the device, as it allows to control and modify all the parameters. In this way, the Motor Position (mm) slider can be used to place the motor at an exact position. 
The Motor Position (mm) slider can be used to place the motor at an exact position. 
· Position 0 (zero) is the linear motor fully retracted representing the maximum lung volume allowed.
· Position 100 mm is the linear motor fully extended therefore the smallest lung volume possible
This mode is not part of the physiology and its use is limited to test the Lung Module.


B.3.3.  “Spontaneous” Mode

In this mode, the Lung Module spontaneously breathes and can be assisted with a Ventilator. Since a real ventilation device is used, the CALIFIACALIFIA® Simulator virtual Ventilator, as described in section 8.2, disables and disappears.

The following parameters will affect the breathing quality:
· FiO2 (%) slider is used to match the Ventilator’s FiO2 setting.
· Frequency (bpm) slider dictates breath rate in breaths per minute.
· I/E Ratio specifies the complementary inspire and expire fractions. These can either be set using the slider or numerically entered.
· Airway Resistance (cmH2O/LPS) specifies resistance to flow in the respiratory tract in cmH2O over Liters per Second.
· Pulmonary Compliance (mL/cmH2O) – when the Lung Module is present and detected, this parameter is also available under Pulmonary Vars.
· Pleural Pressure (cmH2O) is the pressure surrounding the lungs; used as the amplitude driving the Lung Module’s spontaneous breathing cycle.
· Tidal Volume (mL) is the target volume displacement; used as the amplitude driving the Lung Module’s spontaneous breathing cycle.


B.3.4.  CMV Mode

CMV is Controlled Mandatory Ventilation. In this mode, CALIFIA® Lung is fully controlled by a ventilator. 
The I/E Ratio turns into an indicator, reporting inspiration and expiration fractions as measured. Both Frequency and Tidal Volume sliders are hidden, since these parameters are dictated by the ventilator. 
To adjust the breathing quality of CALIFIA Lung, the Airway Resistance and Pulmonary Compliance parameters are available for customization. 
Pleural Pressure is hidden and the Lung Module is controlled by a ventilator.

Although Frequency and I/E Ratio aren’t disabled, they don’t drive the Lung while in this mode.

Airway Resistance & Pulmonary Compliance are used to specify the breathing quality.


B.3.5. Measurements

When the Lung Module is either spontaneously breathing or controlled with a ventilator; the following measurements are carried out and displayed as follows:

· f is the measured breathing rate, expressed in breaths per minute (bpm). 
· Tidal Volume is the volume of air, measured in mL, inhaled or exhaled in each breath cycle. 
· Alveolar Ventilation (LPM) is the difference between Tidal Volume and Dead Space over a minute
· PEEP and PIP correspond to the minimum and maximum pressures measured during a breath cycle
· The last pressure indicator is the instantaneous pressure reported by the Lung Module.

Note: When Lung Mode is Interactive, these measurements display values corresponding to the virtual ventilator.


B.3.6.  Lung Simulator Module Parameters Available via the Scenario File are Listed in Table B3

	
	Units
	Range

	
	
	Min
	Max

	Pulmonary Compliance
	mL/cmH2O
	5
	200

	FiO2
	%
	21
	100

	Breath Frequency
	bpm
	0
	250

	Airway Resistance
	cmH2O/LPS
	10
	200

	Pleural Pressure
	cmH2O
	0
	30



Table B3  Scenario File Parameters Relevant to the Lung Simulator Module

The ranges in Table 1 are an estimate of what the device would support. It may be changing according to the ventilator settings and other external factors. 
	

B.3.7.  The Lung Panel

The Lung Panel button launches CALIFIA® Lung Panel. 
It has three tabs: 
· Displays: it displays various relevant lung traces.
· Calibrations: for calibrating the different sensors available within the Lung Module. More deeply explained in the CALIFIA® Lung User Manual. 
· Remote Panel: placeholder tab reserved for future development.


B.3.8.  Lung Panel Displays tab
The Displays tab presents two types of traces: 
· Time-series for Volume, Pressure & Flow. 
· Cyclical relations between Volume Flow as well as Volume – Pressure. 
The PV Loops field specifies the number of breath cycles to display in both time-series and cyclical plots, with a default setting of 5 loops. 
The ActiveExp (%) is a miscellaneous parameter specifying the portion of the expiration time the stepper motor is moving. This is used to allow for a rest period while CALIFIA® Lung is operating in Spontaneous mode. 
Finally, the image and the indicator in bottom right of panel animate the process of inspiring and expiring.
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[bookmark: E_HMS_Plus_Option]Appendix C   HMS+ Option (Legacy Screen)

If the HMS+ option has been purchased and activated, an extra icon will appear in the OR Screen menu ribbon labelled “HMS+”. This button will replace the “Call for HMS” button shown in Figure 46. Pushing the “HMS+” button will result in the appearance of a virtual HMS+ machine. (see Figure C1 below).
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Figure C1  Virtual HMS+ Analyzer

A selection of cartridges can be found by pushing the down arrow next to the “Select Cartridge” window (see Figure C2).
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Figure C2   Cartridge Selection Panel
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Figure D1  Virtual Invos Monitor


Principle of Operation

CALIFIACALIFIA® simulation software predicts the INVOS™ NIRS values during cardiopulmonary bypass (CPB) and during veno-venous or veno-arterial extracorporeal life support (ECLS, ECMO).  CALIFIACALIFIA® uses cerebral and organ autoregulation to predict organ blood flow, oxygen consumption, blood and tissue oxygen levels and other physiologic variables change.  Instructors can alter cerebral, organ and limb blood flow to probe learner control of NIRS values. CALIFIACALIFIA® predicts cerebral and tissue oxygen levels for different CPB and ECLS cannulation schemes.  Instructors may simulate obstruction of blood flow to a cerebral hemisphere, organ, or limb to probe learner knowledge and skills.

Glossary of terms
· NIRS – Near infra-red spectrometry
· INVOS™ – Medtronic’s regional oximetry measurement instrument
· VMD – Virtual Medical Device
· SrO2 – Regional or tissue HB %O2 saturation measured by the INVOS™ device
· Channel Site – NIRS device monitoring channel assigned to probe placement
· Scenario File – CALIFIACALIFIA® program created by instructor or educator
· Noise Level – Set the random variability in the NIRS display value
· Weight Factor g/Kg – the grams of tissue for the organ as a fraction of the total body weight
· Metabolic Rate % (Cerebral) - The percent of the total body VO2 consumed by the brain hemisphere
· Metabolic Rate % (Limb) – Oxygen consumption rate by limb mass (ml O2/10g/min)
· Resistance % - The percent mechanical obstruction of the arterial flow to the organ or limb
· Total body VO2 – The patient’s total body oxygen consumption in ml O2/min
· Total body weight – The patient’s total body weight in Kg
· NIRS Sensor – The transducer placed on the patient to measure tissue HB oxygen levels
· OR Clock Time Factor x/sec – The instructor may speed up the OR Clock to compress time 


1. 
Instructor sets NIRS selector to INVOS (Monitors / Labs tab) as in Figure D2
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Figure D2   NIRS Selector


2. Instructor sets INVOS Source selector to Calculated (Monitors / Labs >> INVOS) as in Figure D3
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Figure D3    INVOS Source Selector


3. On the INVOS™ VMD
· Learner presses  [image: ]
  Select Sensor for each of the four channels
  Select Site for each of the four channels, see Figure D4

[image: ]

Figure D4   Select Sensor and Site


· As sites are selected, the corresponding control elements cluster is enabled in the Instructor’s Panel, see Figure D5. Please note that these parameters are not saved in the scenario text file, i.e. weight factor, noise level, metabolic rate, resistance and CBF-MAP panel range. 
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Figure D5   NIRS Control Elements

4. Set-up NIRS Source variables for each simulated NIRS Channel (CH1-CH4) as in Figure D5.
· Set Noise Level
· Select Channel Site
· Set Weight Factor g/Kg
· Set Metabolic Rate %
· Set Resistance %
· Repeat 5.1 – 5.5 for each of four NIRS channels

Recommended Limits for Setting Weight Factor and Metabolic Rate
	NIRS Site
	Weight Factor
	Metabolic Rate %

	Cerebral
	12-18 g/Kg
	9.0 – 11 mlO2/100g/min

	Leg
	140-180 g/Kg
	6.0-15.0 mlO2/10g/min



Note: g is grams of tissue; g/Kg is percent of total body weight

5.  Learner may press Home button on INVOS™ to land in its Main Screen and begin graphic display of SrO2 values

6.  Instructor may alter OR Clock Time Factor (x/sec) to speed up INVOS™ Monitor display
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If the Data Streaming option is available, an additional tab will be present to the right of the “Work Directory” tab labeled “Data Comm” (see Figure E1a and E1b below).
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Figure E1a  Serial Port Enable Button
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Figure E1b Enabled Serial Port Option Showing Set-up Tabs


E.1. CalifiaCALIFIA Simulator Serial Communication Protocol Definition

E.1.1 Hardware

Requires a computer with a serial communication port, RS-232. A USB-to-RS232 adapter should work.

RS-232 configuration settings:
i. Baud rate: 		9600 Baud
ii. Data bits: 		8
iii. Stop bits: 		1
iv. Parity: 		None
v. No hardware handshake

Null modem RS232 cable

E.1.2  Data Packet Format

Simplex Communication. Currently, the simulator software is designed to send out data periodically provided a serial port is configured and external transmission activated. No need for any handshaking mechanism or data request commands from the receiver.

The data update rate is set by the simulator user. Default value is 10 seconds; minimum is 5 seconds
.
Simulator can be configured to send all parameters on every period or send only those parameters with changed values (local caching).

Packet format:
	Start Packet
	Packet ID
	DATA
	CRC
	End Packet



No data is sent between End Packet and next Start Packet

The following control characters are defined for packet transfer:
i. Start Packet: 		ASCII_SOH = 0x01
ii. End Packet: 		ASCII_EOT = 0x04
iii. Escape Character: 	ASCII_DLE = 0x07

ASCII_SOH and ASCII_EOT are used to uniquely demarcate the start and end of packets. Bytes sent between the ASCII_SOH and ASCII_EOT characters are part of the packet. No bytes are sent between the ASCII_EOT and the next ASCII_SOH. There is no length field, as this is inferred by the occurrence of the ASCII_EOT.


ASCII_DLE is used as an escape character to allow the values represented by ASCII_SOH and ASCII_EOT to be transmitted. Whenever any of these control characters is to be transmitted, it is replaced by the two-byte sequence ASCII_DLE followed by the required value + 0x80.

i. Start Packet becomes 	0x0781 	/* byte1: DLE,  byte2: SOH + 0x80
ii. End Packet becomes	0x0784	/* byte1: DLE,  byte2: EOT + 0x80

The ASCII_DLE expansion occurs to all bytes between the ASCII_SOH and ASCII_EOT, including the Packet ID and the CRC.

Whenever multi byte integers are transmitted, they are transmitted low byte first (lbf). This includes the Packet ID and the CRC. The Packet ID is a 16-bit integer uniquely identifying the type of packet. See Table E1.

	Packet ID

	
	decimal
	hex  - 2 bytes
	lbf
	TX-ready (with DLE)

	SIM_DATA
	21
	0015
	1500
	0715 0700



Table E1  Packet ID Illustration

E.1.3 Packet Identifiers

Packets are sent at a user-defined frequency whenever the simulator software is running, and external transmission is successfully activated. There is no need to request data. Communication is simplex (one way only). See Table E2.

	ID (decimal)
	Description

	21
	SIM_DATA

	25
	SIM_INVALID_DATA

	29
	SIM_NO_DATA

	30
	SIM_ERROR



Table E2 Packet IDs

The CRC is the 32-bit CRC of all bytes between but not including ASCII_SOH and the CRC. The polynomial used for the CRC calculation is 0xEDB88320.

The CRC calculations are performed before ASCII_DLE characters are inserted on transmission, and after they are removed on reception.

E.1.4 Data

Table E3 shows the sub format

	A
	B
	C
	
	
	
	D
	
	
	
	E
	
	
	
	F
	G
	
	
	
	
	
	



Table E3  Data Layout

Table E4 lists the data components

	Segment
	Bytes
	Description

	A
	1
	Parameter Enumeration (see Table 7 for complete list)

	B
	1
	Status code (0x00: good reading   0x01: invalid reading)

	C
	4
	Value1,4

	D
	4
	Upper Limit1,2,4

	E
	4
	Lower Limit1,3,4

	F
	1
	Units Enumeration (see Table 9 for complete list)

	G
	7
	Timestamp (Year, Month, Day, Hour, Minutes, Seconds)5


1 Value & both limits are represented as IEEE 754 single precision floating point numbers. 
2 +Infinity (0x7F800000) for Upper Limit indicates no upper limit.
3 -Infinity (0xFF800000) for Lower Limit indicates no lower limit.
4 If the Packet ID is not 0x0015 (SIM_DATA), these values should be ignored.
5 Timestamp format: 2 bytes: Year: MSB+LSB. 1 byte: Month, Day, Hour, Minutes, Seconds

Table E4  Data Components

Table E5 illustrates the timestamp function


	Element (lbf)
	Sample = Oct 21, 2017 10:45:28 AM
	Hex
	Actual output (lbf)

	Seconds
	28
	1C
	11140A150A2D1C

	Minutes
	45
	2D
	

	Hours
	10
	0A
	

	Day
	21
	15
	

	Month
	10
	0A
	

	Year MSB
	20
	14
	

	Year LSB
	17
	11
	


Table E5. Timestamp Illustration

Lists in Table E6 & E7 are likely to expand as more capabilities are added to the CalifiaCALIFIA Simulator software. 

	Enumeration (decimal)
	Parameter
	Unit Enums1,2

	1
	Urine Output (mL)
	7

	2
	Bladder Temp
	1

	3
	Esophageal Temp
	1

	4
	Rectal Temp
	1

	5
	Nasopharyngeal Temp
	1

	6
	Arterial Temp
	1

	7
	Venous Temp
	1

	8
	MAP
	2

	9
	Systolic Pressure
	2

	10
	Diastolic Pressure
	2

	11
	CVP
	2

	12
	Gas Flow
	5

	13
	HR
	17

	14
	FIO2
	4

	15
	ACT sec
	8

	16
	Hb
	20, 21, 22

	17
	pHa
	0

	18
	HCO3-
	21

	19
	B.E.
	21

	20
	Pump Flow
	5

	21
	SaO2
	4

	22
	SvO2
	4

	23
	PaO2
	2, 3

	24
	PaCO2
	2, 3

	25
	GEM_PaO2
	2, 3

	26
	GEM_PvO2
	2, 3

	27
	GEM_PaCO2
	2, 3

	28
	GEM_PvCO2
	2, 3

	29
	GEM_pHa
	0

	30
	GEM_pHv
	0

	31
	GEM_HCO3-a
	21

	32
	GEM_HCO3-v
	21

	33
	GEM_Na+
	21

	34
	GEM_K+
	21

	35
	GEM_Ca++
	15, 19, 21

	36
	GEM_Glu
	19, 21

	37
	GEM_Lac
	21

	38
	CDI_PaO2
	2, 3

	39
	CDI_PvO2
	2, 3

	40
	CDI_PaCO2
	2, 3

	41
	CDI_PvCO2
	2, 3

	42
	CDI_pHa
	0

	43
	CDI_pHv
	0

	44
	CDI_HCO3-a
	21

	45
	CDI_VO2
	5

	46
	PexCO2
	2, 3


1. Refer to Table E7 for Unit enumeration value
2. Multiple entries mean software operator selects the units for these parameters

Table E6  Parameter Enumeration


	enumeration (decimal)
	Unit

	0
	No unit

	1
	degree Celsius

	2
	mmHg

	3
	kPa

	4
	%

	5
	litres per minute

	6
	revolutions per minute

	7
	mL

	8
	Time in seconds

	9
	Time in minutes

	10
	degree Fahrenheit

	11
	milli litres / litre

	12
	centimeter

	13
	kg

	14
	lbs

	15
	mEq / L

	16
	Units per second

	17
	beats per minute

	18
	Time in Years

	19
	mg / dL

	20
	g / L

	21
	mmol / L

	22
	g / dL

	23
	pH

	24
	[H+]



Table E7  Units Enumeration

Sample packet build screenshot shown in Figure E2

[image: Graphical user interface

Description automatically generated]

Figure E2. Sample Packet Build


E.1.5  Sample Data Capture

The following list of parameters (Table E8) was sequentially generated and then collected using a serial capture application similar to HyperTerminal (Table E9). Note the data has no significance or correlation with actual patient values or physiology.

	Parameter
	HI limit
	LO limit
	value
	units

	Urine Output (mL)
	2000
	0
	23
	7 (ml)

	Bladder Temp
	50
	0
	36.5
	1 (deg C)

	Arterial Temp
	50
	0
	35.3
	1 (deg C)

	Venous Temp
	50
	0
	33
	1 (deg C)

	MAP
	
	
	78
	2 (mmHg)

	Systolic Pressure
	
	
	93
	2 (mmHg)

	Diastolic Pressure
	
	
	61
	2 (mmHg)

	CVP
	
	0
	5
	2 (mmHg)

	ACT sec
	
	0
	110
	8 (secs)

	Pump Flow
	7
	0
	2.5
	5 (lpm)



Table E8. Parameter List Sent Via Serial Port Sequentially
1: Read Operation
Return Count: 600 bytes
0781 0715 0700 0701 0700 0700 0700 07B8 0741 0700 0700 07FA 0744 0700 0700 0700 0700 0707 0711 0714 0703 070D 0712 0701 0735 0729 07AB 076A 0743 0784 
0781 0715 0700 0702 0700 0700 0700 0712 0742 0700 0700 0748 0742 0700 0700 0700 0700 0701 0711 0714 0703 070D 0712 0701 0735 0772 077F 0761 0767 0784 
0781 0715 0700 0706 0700 0733 0733 070D 0742 0700 0700 0748 0742 0700 0700 0700 0700 0701 0711 0714 0703 070D 0712 0701 0735 0751 0769 071F 0720 0784 
0781 0715 0700 0707 0700 0700 0700 0704 0742 0700 0700 0748 0742 0700 0700 0700 0700 0701 0711 0714 0703 070D 0712 0701 0735 072F 0768 0737 070C 0784 
0781 0715 0700 0708 0700 0700 0700 079C 0742 0700 0700 0780 077F 0700 0700 0780 07FF 0702 0711 0714 0703 070D 0712 0701 0735 0727 07ED 0737 07D7 0784 
0781 0715 0700 0709 0700 0700 0700 07BA 0742 0700 0700 0780 077F 0700 0700 0780 07FF 0702 0711 0714 0703 070D 0712 0701 0735 0752 078D 0725 0793 0784 
0781 0715 0700 070A 0700 0700 0700 0774 0742 0700 0700 0780 077F 0700 0700 0780 07FF 0702 0711 0714 0703 070D 0712 0701 0735 077A 07A4 0796 07A7 0784 
0781 0715 0700 070B 0700 0700 0700 07A0 0740 0700 0700 0780 077F 0700 0700 0700 0700 0702 0711 0714 0703 070D 0712 0701 0735 07C8 0748 0725 07FA 0784 
0781 0715 0700 070F 0700 0700 0700 07DC 0742 0700 0700 0780 077F 0700 0700 0780 07FF 0708 0711 0714 0703 070D 0712 0701 0735 07CF 07BF 07A3 0799 0784 
0781 0715 0700 0714 0700 0700 0700 0720 0740 0700 0700 07E0 0740 0700 0700 0700 0700 0705 0711 0714 0703 070D 0712 0701 0735 0762 0742 0732 0787 0784



Table E9  Captured Data Via a Serial Interface – Hex Format (each packet is 60 bytes)




Appendix E   Data Streaming
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[bookmark: Appendix_G_Display_Settings]Appendix F   Display Settings for OR Monitor

[bookmark: G1_Display_Settings][bookmark: A1_Display_Settings]F1.  Display Settings

The controls for changing the settings for the OR Monitor display can be found on the Windows Control Panel under “Display” (see Figure F1a).

[image: ]





















Figure F1a  Display Option in Control Panel


[image: ]Clicking Display brings up the Change display settings option as shown in Figure F1b.



Figure F1b “Display” Option in Control Panel
Choosing Change display settings reveals a screenshot as seen in Figure F2. The laptop display must be the main display (1) with the OR Monitor set as an extension of the main display (2)



[image: ]

Figure F2   Change Screen Displays




[bookmark: A2_Touch_Screen_Settings]F.2.  Touch Screen Settings

Under the Windows Control Panel select Tablet PC Settings. See Figure F3.

From the “Windows Control Panel” look for the Tablet PC Settings.


[image: ]
Figure F3   Accessing Touchscreen Options




When you click on the Tablet PC Settings icon the screen shot shown in Figure F4a will appear. Click on the Display drop-down to choose the second monitor as shown in Figure F4b.



[image: ][image: ]

















  Figure F4a Tablet PC Settings	           Figure F4b  Selecting the Second Monitor


If it does not say Touch Input Available next to Details as shown in Figure F4b click Setup shown in Figure F5

[image: ]














Figure F5  Touchscreen Set-up


Once selected, Figure F6 shows the screen that will appear first on the laptop screen. Follow the directions on the screen to choose the second monitor as having the Touch Input Available.

[image: ]

Figure F6  Laptop Screenshot


Once that is finished, you can choose “Calibration” and the screen shown in Figure F7 will appear on the Touch Monitor. Follow the instructions to finish the calibration

[image: ]



Appendix F   Display Settings for OR Monitor

Figure F7 Calibration Screen  
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[bookmark: Appendix_F][bookmark: Appendix_H_Equations]Appendix G   Equations

1. [bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: BSA_Calc]Body Surface Area Calculations


1. DuBois & DuBois :	 = 0.20247 x height (m)0.725 x weight (kg)0.425
DuBois D, DuBois EF. A formula to estimate the approximate surface area if height and weight be known. Arch Int Med 1916 17:863-71.

2. Boyd :	 = 0.0003207 x height (cm)0.3 x weight (grams)0.7285 - (0.0188 x log(weight)) 
Boyd E. The growth of the surface area of the human body. Minneapolis: U of Minnesota Press, 1935.

3. Haycock :	 = 0.024265 x height (cm)0.3964 x weight (kg)0.5378
Haycock GB, Schwartz GJ, Wisotsky DH. Geometric method for measuring body surface area: A height weight formula validated in infants, children and adults. The Journal of Pediatrics 1978 (93):1:62-66.

4. Mosteller:	
Mosteller RD. Simplified Calculation of Body Surface Area. N Engl J Med. 1987 Oct 22;317(17):1098. (letter)

5. Gehan & George :	 = 0.0235 x height (cm)0.42246 x weight (kg)0.51456
Gehan EA, George SL. Estimation of human body surface area from height and weight. 
Cancer Chemother Rep 1970 54:225-35.


2. [bookmark: BE]Base Excess



Loeppky JA, Fletcher ER, Roach RC, Luft UC. Relationship between whole blood base excess and CO2 content in vivo. Respiration Physiology 1993:(94):109-120



3. [bookmark: Temp_Correct]Temperature Correction

pH(t)  =  pH(37)  +  0.0149  (37 - t )

PCO2(t)  =  PCO2(37)  100.019(t - 37)

PO2(t)  =  PO2(37)  10[0.0052+0.0268( 1- e -0.3x)](t-37)
	(where x = % Hgb desaturation)

Nunn JF, Bergman NA, Bunatyan A, Coleman AE. Temperature coefficients for PCO2 and PO2 of blood in vitro. J Appi Physiol 20, 23-26 (1965). 
Appendix G   Equations

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]
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[bookmark: Appendix_C][bookmark: D_Licensing_Activation][bookmark: G_Licensing_Activation][bookmark: Appendix_G][bookmark: Appendix_I_Licensing_Activation]Appendix H   Licensing Activation


CalifiaCALIFIA Simulator installs in Evaluation mode by default. It lasts 30 days from the moment first launched. Once the 30 days of evaluation is reached, the application will prompt the user to either extend evaluation or activate the license. These require the user to contact Biomed Simulation (info@biomedsimulation.com) to obtain a License ID and password.
The License Activation dialog can be accessed from the Opening Screen, Figure H1. Press the 3-line button in the upper left (also referred to as the hamburger button) then Licensing.


[image: ]


Figure H1 Licensing Access in Opening Screen
[image: ]

Figure H2  Licensing Activation Dialog

The dialog box in Figure H2 illustrates the case of an evaluation license; the options it offers are to either extend the evaluation or activate (manually or online). To activate the application, you will need a valid License ID and password.  A single license ID can be activated in up to two computers.

Online Activation

Ensure the computer is online; press the Activate Online button in Figure H2. A new dialog box Activate Online will appear as shown in Figure H3. Enter the License ID and Password. The Installation Name is an optional entry to help manage multiple activations of your license. Press the Activate button, depending on internet speed, the exchange with the licensing server can be as fast as 3 seconds. An Activation Successful dialog displays when complete. Figure H4 shows the case of a successful activation of a Perpetual License. Press Continue to return to the Opening Screen.

[image: ]

Figure H3. Activation Online Dialog

[image: ]

Figure H4. Perpetual License Activation Dialog


Manual Activation

If your computer is not online and you must activate the CalifiaCALIFIA Simulator application, then you can step through the Manual Activation process. 

Note: Biomed Simulation strongly recommends online activation; in cases where this is not possible.

Press the Activate Manually button, Figure H4 to land on the Manual License Activation Request shown in Figure H5.

Step 1. Enter your License ID and Password and press Generate Request button

Step 2. Press the Copy button to copy the Activation Request content to memory. Open Notepad and paste content. Save file to a USB drive or network drive then open from a computer with online access.

Step 3. Open an internet browser in the computer with online access and point it to: https://secure.softwarekey.com/solo/customers/ManualRequest.aspx; paste the contents from the Notepad file you created in Step 2, Figure H5, and press Submit. A new browser page, shown in Figure H6, will appear with the response. Press the Download button to save to a file you can access with the offline computer.

Step 4. Open the response file in offline computer, copy then paste its content in the Activate Manually Activation Code box, Figure H6, and press the Activate button. An Activation Successful dialog appears. Press Continue to return to the Opening Screen.

[image: Graphical user interface, text
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Figure H5. Manual License Activation Request (for demo purposes only)
[image: ]

Figure H6. Manual Response (for demo purposes only)
[image: Graphical user interface, text, application, email
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Appendix H   Licensing Activation

Figure H7   Manual Activation Code Box 
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Filename Date Time Ht Wt Age Gender BSA

Sample 4/22/2019 5:18 PM 180 75 75Male 1.942

Date Time Pump Timer Fluid Volume Input fluidsOutput fluidsFluid BalancePump FlowGas FlowFIO2

22-Apr-19 17:18:40 0:00:00 0 0 50

22-Apr-19 17:20:23 0:00:00 4.59 2.36 69

22-Apr-19 17:20:33 0:00:00 4.59 2.36 69

22-Apr-19 17:20:43 0:00:00 4.59 2.36 69

22-Apr-19 17:20:54 0:00:00 4.59 2.36 69

22-Apr-19 17:20:55 0:00:00Crystalloid 400 0 0 0 4.59 2.36 69

22-Apr-19 17:20:55 0:00:00 4.59 2.36 69

22-Apr-19 17:21:06 0:00:00 4.59 2.36 69

22-Apr-19 17:21:08 0:00:00Colloid 100 0 0 0 4.59 2.36 69

22-Apr-19 17:21:08 0:00:00 4.59 2.36 69

22-Apr-19 17:21:14 0:00:01Crystalloid 400 400 0 400 4.59 2.36 69

22-Apr-19 17:21:14 0:00:01 4.59 2.36 69

22-Apr-19 17:21:15 0:00:01Colloid 100 500 0 500 4.59 2.36 69

22-Apr-19 17:21:15 0:00:01 4.59 2.36 69

22-Apr-19 17:21:25 0:00:12 4.59 2.36 69

22-Apr-19 17:21:36 0:00:22 4.59 2.36 69

22-Apr-19 17:21:46 0:00:32 4.59 2.36 69

22-Apr-19 17:21:57 0:00:43 4.59 2.36 69

22-Apr-19 17:21:58 0:00:44Crystalloid 500 1000 2 998 4.59 2.36 69

22-Apr-19 17:21:58 0:00:44 4.59 2.36 69

22-Apr-19 17:22:08 0:00:54 4.59 2.36 69

22-Apr-19 17:22:18 0:01:05 4.59 2.36 69

22-Apr-19 17:22:21 0:01:08Throw Away 200 1000 205 795 4.59 2.36 69

22-Apr-19 17:22:21 0:01:08 4.59 2.36 69


image100.jpg
Fluids List

Config

ComPort comi | Baud Rate 3600 o)
T

stopBits| 20 5| FiowControl None

Patient Variables

_ Blood Chemistry

Cardiovascular Vars





image101.JPG
Cardiovascular Variables

Metabolic Factor Heart Rate
02" o’ 2
LV Contractility SR
6" "0 " d" e a0’ 100|500 000 1500 2000 2500 ‘3000 3500 4000
RV Contractility PVR

o250 500 750" 1000 1250 1500 1750 2000

ECG Choices
SR STel Paced Vb Asystole Vtach

Blood Chemistry

g‘g CAL] FlA c:ﬁag Califia Ccmtmlsi

Bring Life to Simulation

H




image102.png
Set
Cardiovascular Variables — AterislPressure
Metabolic Factor QWW Heart

15 2| 0720 080 50 100 120 140 160 180 200
LV Contractlty | /15555 SR

SRR SRR B, AU

A0 RV Contractility | 2 3850 PVR

7 i

nﬁ‘ pAEmRa [SEERN B, ST

250 500750 1000 1250 1500 1750 2000





image103.png
Pulmonary Vars. e
—— —
il 5 i





image5.png
3




image104.JPG
Pulmonary Variables

Pulmonary Compliance Launch
Gas Exchange

Panel

mi/cm H20

10
Dead Space

0

50 2

emperature
Scenario__}

P_CO2 (pulm vein)

]

0

2

10

Time (minutes)





image105.JPG
Ventilator

@ on

RR
Ventilator Parameters g
Rate LrpTine
-_—— s 13
2310015 0 5 %0 s ¥ v
1 Time S
——
TR
Fio2

R
2w e e w0
PIP 5
— — Total PIP
R R ] 20
PEEP

Mean AP

FRCALIFIACPB

Bring Life to Simulation




image106.jpg




image107.JPG
FRCALIFIACPB

‘Bring Life to Simulation




image108.jpg




image109.jpg
Inline Gas Monitors

Monitor
Blank o Panel
NIRS
FORE-SIGHT ELITE 4CH v‘
FORE-SIGHT

A A
LA sl

A A
Ry 7 S2g 7

ECG Tone Volume S202 (alarm)

ammm o A -
— O[zons]

0 50 100 v L4
Media Type Waveform
—— |

) 3 Arterial )
Media Lab Report T

[ Show

— e
[ prer—) -

Patient Variables I

Blood Chemistry

Pulmonary Vars

&ECAUF]AECPB

V18000
Bring Life to Simulation




image110.jpg
Inline Gas Monitors Patient

ITINE 2 TOmeE Menitor
< Blank | el
Art CDI —
Ven CDI (500) Viper

Art w/SVO2 (500)
Ven CDI (550)
Art w/SVO2 (550)
BMU 40

ECG Tone Volume S202 (alarm)

am =

0 50 100

Media Type

20 %)





image111.png
pH | 7.40 |Hco,| 24
PCO> 40 BE| 0.0

mmHg| meg/I

PO2 260 | soz2| 100 .

‘mmHg|

Temp | 37.0.] K| 4.5,

37C

meg/I





image112.png
pH

PCO,

PO,

Temp BT 37,0 «

HCO3 BE SO
24 meu/l‘ 0 meu/l‘ 100 % 0 %
K* 45, VO, 236 ,. Q@ 00,,





image113.jpeg
pH
PCO,
PO,

HCo,

7.40 42 5
40 e 139 .
260 .. 35 .
Temp Z137.0°c K* 4.0 .
24 .| Vo, 236 e
0 Q 0.8 i

BE
S0,

meg/l

99«





image114.JPG
pH 7.39 il 38
PCOZ 43 mmHg 45 mmHg
PO, 216 58 .,
Temp [~ 370 ° DO 616.6 mmn
HCO3 BE SOz
meq/| Y meg/| 99 % 36 % 12 o/d 90%
el 4500 57 ..l ..

131°C

J





image115.JPG
pH 7.40 36 . [Enr
PCO, 41 1210
PO, 217 .., 90 .,
Tomp =370+ K* 45 .
HCo, 24 .| Vo, 65—

BE 03 ../ SV

S0, 99+ DO, 616.8 wm





image116.png
55

Umin

2.7

| Toen

37.0

L

236

O

14

42

37°C




image117.jpg




image118.png
Sa02

SVO:2

54

Hb

14

g/

Art Flow





image119.jpg
Blank
INVOS

FORE-SIGHT MC-2030
FORE-SIGHT ELITE 2CH

ECG Tone Volume Sa02 (alarm)





image120.JPG
Inline Gas Monitors &m»e{‘m
Blank v‘ Panel

NIRS Spec Med
FORE-SIGHT ELITE 4CH v] PR
FORE-SIGHT

A A
Ly 5 Slg ©





image121.JPG




image122.JPG
BG Source
Right Radial

v

sOz2| 96
pH|7.39 1

OR Clock
Time Factor (x/sec) A





image123.JPG
2]

Pause

'u:! Instrumentation Laboratory

PATIENT SAMPLE REPORT

Status : ACCEPTED
e1/e5/2020 20:44:21
Sample Type:

Pre Oxygenator
Sample No: 67

Patient:
ID: @
Instrument:
Model: GEM 3000
S/N: 17779
Measured (37.0C)
pH 7.42
pco2 37  mmHg
po2 48  mmHg
Na+ 145 mmol/L
K+ 4.5 mmol/L
Ca++ 1.0 mmol/L
Glu 5.0 mg/dL
Lac 0.8 mmol/L
Hct 36.0 %
Derived Parameters
HCO3- 22.9 mmol/L
BE(B) -0.6 mmol/L

S02¢ 86 %




image124.JPG
Media Type

Media Lab Report TG
Media File

01 Isolating Papillary Muscleswmy




image125.JPG




image126.jpeg
Playing HCV200149-Movie 2





image127.jpg
02 Removing Valve Section.wmv
03 ReOpposing wall.wmy
041solating Coradae Tendeniaewmy
05 Securing Ring Ties.wmy

06 Inserting Ring:wmy

07 PostOp Echo.wmy

ARDSJPG

colorMV.avi

DSmoviel.avi

LHB Schematicpng.

Wavi

LVdysfunction.avi





image128.JPG
ECG Tone Volume 5202 (alarm)





image129.jpg




image130.JPG
R ——

20 40

100

Arterial Cannula (%) 242 ||

20 40 60

current

Cannula | Calibration | Califia Sim @
Editor Panel Interactive

Patient Variables
Blood Chemistry
- Cardiovascular Vars
Pulmonary Vars
Ventilator
Cardioplegia
Monitors / Labs.

FRCALIFIACPB

‘Bring Life to Simulation




image131.jpg
r 3 Connulc Edor

Arterial Cannula

Arterial Cannula

vo.
100 Noselection





image132.jpg
F3 Cannulae

vo.
a5

v

No selection
TERUMO Artrial Connulae -
Soft-Flow Extendied Arteial Cannulae 21 Fr
Soft-Flow Extended Arterial Cannulae 24 Fr
Soft-Flow Angled Tip Arteral Cannula 18 Fr
Soft-Flow Angled Tip Arteril Cannula 21 Fr
Soft-Flow Angled Tip Arteril Cannula 24 Fr
Soft-Flow Stright Tip Arterial Cannula 21 Fr
Soft-Flow Stroight Tip Artril Cannula 24 Fr

iﬁ»’y}





image133.jpg
Arterial Cannula

New Cannula Name New V.0.





image134.jpg
Pressure (mmHg)
s 8888 & &

=}

Arterial Valve Position (%)

2 3 4 5 6
Flow (L/min)




image135.jpeg




image136.jpeg
8B

Change in CVP
o w B &

CVP Response

o oRowoN b





image137.jpg
Calibrate

Pressure- r
Temperature-

Aprty | OSetto Factory Default




image138.jpeg
Gases Temperature source

|




image139.jpg
Oxygenator FIO2

= Oxygenator

Controls




image140.jpg
Oxygenator FIO2

= Oxygenator

Controls,




image141.JPG
(Q  urine Output

Heater Cooler
Water Temperature pump Off

A
36 o v O strtacr

Lab Reports © Bloog| HeaterCooler Heater

Gases

Cardioplegia Cooler




image142.JPG
Textto Voice

Skills Speech Surgeon

Skill Expectation

Intraop PreCPB Surgical
Events

Comments

FRCALIFIACPB

Bring Life to Simulation




image143.jpg
07:30:49





image144.jpeg




image145.jpg
SVO2

63

1743414




image146.jpg




image147.jpg
sophageal Temp O  urine output

Pump Flow
25 3 35

HLM Controls Fluids Pan

L Ees]





image148.jpg
Venous Clamp

g 100 %

Reservoir Volume

Hfoor ¢





image149.jpg
Scenario File: SP VA ECMO Adult 010820-223736.xt

1© Conyrgnt 2011-2020- Bomes Simsstn . A4 ighsResened Patentanng




image150.jpg
te Write  Read

3 | PreCPBCVP=10 A

Scenario File: SP CPB Adult 010920-082218.txt

© Conyrgnt 2071-2020- Bomes Smston . A4 ighs Resenes Patent aning




image151.jpg
2] Confirm Scenario File write

Selecting parameters below override its
current setting of ignoring the write request.

step. Please confiim or cancel.

Patient Age

Patent Wt Kei— S Ty o g seleciond]

J





image152.jpg
Patient ID Patient Age
A
0 ¥ 75
Gender Her

e O, 4 3

AT

g 180 Patient Ht cm)

g 75 Patient Wt (Kg)

Urine Output (mLkgrhn)

0 02 04 05 08 1




image153.jpg
Step #

B
Scenario Step

9
Duration

Start scenario

=1





image154.jpg
D E F H ! J K L
Patient ID| Patient Age| Gender] Het| Patient Ht (cm)| Patient Wt (Kg)| Oxygenator Selection| Patient Temp)| Urine Output (mL)
36894 48] Female 42 175 48 Adult 36.5 10|





image155.jpg
M N o P Q R S T u \% w X Y z AA
dHCO3- | Temp Correction| paC02 | pvC02 | HCO3- K+ pa02 | sa02 Glu Na+ | ATemp | VTemp | tLac Carr RQ
0 NO 40| 45 226 3.1 260] 100 100 138 365 365 5.8 0.8





image156.jpg
AB AC AD AE AF AG
Pump Volume | Baseline ACT | ACT Target Time | Pump Heparin | HDR Slope | HMS|

1199 133 476 10000 135/ NO





image157.jpg
AH
Arterial Cannula (%)

Al
Venous Cannula (%)

Al
Level

100

100

13





image158.jpg
AK AL AM AN AO AP AQ
[Metabolic Factor] Heart Rate | LV Contractility | SVR _|RV Contractility| PVR | CPB ECG Choices
0.8 70| 80| 1700 80| 250[SR





image159.jpg
AR AS AT AU AV AW AX AY AZ BA BB BC BD BE
Monitors [SpecMed| NIRS | NIRSL | NIRSR |GEM 3000| Art-Ven? |ACTStart| ACT1 | ACT2 | ACT Plus | Media Type | Play Button | Media File
Blank  [NO NO 68 72|NO Art YES 200 150|NO Media NO ARDS.JPG





image160.jpg
BF
CP Delivery

BG
Flow Factor

BH
Retrograde Resistance

BI
Cross Clamp

Retro

8

16

NO





image161.jpg
BJ
Max Cardiac Index

BK
Surgical Events|

BL
Time Factor (x/sec)

BM
Advance (mins.)

BN
Skills

BO
Text to Speech

BP
Voice

BQ
Oxygenator Shunt|

2.4

Start scenario

1

i

Anesthesiologist]

12





image162.png
Blood Gases Temperature source
Scenario File

. BG Source
Opening Screen Voz| 202 Right Radl _
B . Vco:| 162 Artery]
© m Bor{ 6511 —
A Sweep| 0 pCoz2| 40
Pump Index| 0 502| 100
Pump Flow Venous Retum | 0 pH| 74
cve[11.98 Clock edits
0 Time Factor (sec)
A
v !
Advance (mins)
A
g 0 *
Scenario
Create Copy  Delete  Save Read

NewStep  Step  Step  Step  Step

-1

ario  Step # | Scenario Step Duration {4
Skills
.
1J

tor

Scenario File: 5P CPB Adult 051325-101007.txt

s
‘Scenario Step Progress
]|

I

SVOo2

=
o

S S |

Stable Pre-CPE

PreCPB 60year-old  Male 75-kg

Copyright 2011-2025 - Biomed Simulation Inc. All Rights Reserved Patent Pending

Text to
Speech

193-m2

Cardiovascular Variables ~ AteilPressure

Metabolic Factor

Blood Chemistry

Surgical

FRCALIFIACPB

Bring Life to Simulation

Pulmonary Vars
Ventilator
Cardioplegia
Monitors / Labs
Califia Controls (SIM)




image163.png
+ Opening Screen
CPB (Sim)
cPB
VA ECMO (Sim)
VA ECMO
VV ECMO (Sim)
WV ECMO





image164.png
2]

Pump Flow

0

Venous Retumn
e

VA ECMO (Sim) TI Vo[ 2t

N V2| 16
Emmm -
sweep|

pump Index| ¢

[

[





image165.jpg




image166.jpg
HO 9




image167.png
X Instructors Panel

Voz| 0 Righ Racial _
P veoz| o Artery
4® m boe| 0 POz 419
Sueep 2 peo2 40 Beating Heart mode
pump Index| 0 s02[ 100 — 'Beillngumm 20
Pump Flow oH[ 74 T it EhS. o0
cwe[174 Clock edits o
0 Time Factor (x/sec)
O ST o T o — 5
e 5 O
Py ~
g 0 * 2 92
v 3 Volume Factor
Blood Gases Temperature source
feehe e
priven Driven 0518 4 e 0 o 30 400 oo S
Create Copy Delete Save Read Heater Cooler-
NewStep  Step  Steo  Step  Step 1} I'
Tetto chaacter| | Patient Variables
il Speec Narrator
e 2 | ) Blood Chemistry
Stable Pre-CPB
Cardiovascular Vars
Pulmonary Vars
< -
Scenario Step Progress | P'CPB B0year-old  Male 75-kg  193-m2 Surgical o —
- - Events
Cardioplegia
Hint Monitors / Labs

Scenario File: 5P CPB Adult ixt Play Scenario

Copyright 2011-2024 - Biomed Simulation Inc. All Rights Reserved Patent Pending

Instructor's Panel

FRCALIFIACPB

Bring Life to Simulation

Switch to

Patient Monitor





image168.jpg
Offset OR waveforms.

D
—

Fine Coarse

Beating Heart

(i

Rate/Volume~

Beating Heart Rate 70

Interactive-

s[w
X
s

Volume Factor

i
i

Enable

=

Current Position 0

50100 150 200 250 300 350 400 450 500





image169.jpg
Calif

Beating Heart

0 Volume 127

0 20 40 60 80 100 120 140 160 180 200

Current Position 0

o

'
50 100 150 200 250 300 350 400 450 500





image170.jpg
Califia

Beating Heart

Beating Heart mode
Sync-
Rate/Volume-

Interactive-

Offset OR waveforms

o

'
50 100 150 200 250 300 350 400 450 500

100 120 140 160

Position R

300 350

Current Position

0





image171.png




image172.png
B | | | k(1]

% 24VDC  Ethernet #Power Switch =

— & {
)L é





image173.jpg
The work' st b pogammat.
Iy patet s

forcmamdscno





image174.png
X Instructors Panel

CPB

BG Source SVOo2 %

V02| 202 Right Racial _
Vcoz| 162 ey

© m oz |61 i
Sweep| 0 pCO2| 37
Pump Index| 0 502| 100
Pump Flow Venous Return| 0 pH| 742
cvp| 1198 Clock edits
0 Time Factor (x/sec)
A
v 1l N
Advance (mins.) Pulmonary Compliance

,\ yem 20
g 0 * ool -

ﬂSmiSZﬂZS!ﬂ}SwJ

Blood Gases Temperature source  Tidal Volume
Scenario_ . Scenario File
Driven Driven
Create | Copy | Delete | Save | Read Heater Cooler~
New St st ste st st
tep | Step P ep ep . i r
Scenario Step# | Scenario Step Duration {4 Textto Character
a Skills Speech Naator
+ Stable Pre-CPB
Editor
' Surgical
Sconario StepProgres | PreCPB Byearold  Male Tokg  193m2

Hint

Scenario File: 5P CPB Adulttxt Ty Scensrio, E‘g CALH:IA® Cﬂe«g

Copyright 2011-2024 - Biomed Simulation Inc. All Rights Reserved Patent Pending Bring Life to Simulation

Instructor's Panel

V010 Lung Mode
Interactive- £

‘Spontaneous:
-
Motor Position

£100  oom
Voume 5000w
Va 022 im

PEEP 50  wmHo
PIP 250 Ho
23  mHo0

Lung
Panel

Patient Variables

Pulmonary Vars

Ventilator

Califia Controls (SIM) |Patient Monitor





image175.png
Remote Panel

PVloops  Activebxp (%)

Pressure (cmH20) 5 51100 ¥ inspire

a Exit




image176.jpg
A

Select Cartridge

MAIN MENU

utput
Patient Results

Urine Output

‘ b — diro
1 (vanch -
4 Print

3
6 Cancel
9

Enter

s Timers Controls

Lab Reports © Bloog | HeaterCooler e Temem’m;es & Oxygenator

Cardioplegia




image177.jpg
304-03 Tan
' 304-04 Silver

1PID
Temp: 37.0°C
MAIN MENU

Patient/Protocol View Current
Parameters Test Results »

Instrument Output
Parameters Patient Results »

Cartridge
< Qualtty Control LovExp Dae ®

4 6.1 82 @
=1
Lab Reports

B et

Hide

HeaterCooler

Blood Temperatures

Gases

Cardioplegia Timers

 Oxvgenator

Controls

k1




image178.jpg
-11 :17:16 Intraop PreCPB

SOMANETICS WVIS)OXIMETER

ECG 0 22818 1175 PEDATRC %502 i o
; 66
(\_/\/\/\/\/\J\/\/\/\m = R 55

82

£ 21/ 9 | Pap e
19 '

i  Jow
12
AT AT WA T AT T AT AT W AT W A T W AW A

37  sladder Temp (Q  urine output

80

A*'J/\*\J/\.«JAAJAJ/\‘«L\I\L\"J/\WJA? Pulse

Ox





image179.png




image180.png




image181.png
‘Sensors & sites|




image182.png
Select Sensor Select Sensor SAFB-SM Disposable Adut SomaSensor® __ [ SAFB-SM Disposable Adult SomaSenso® _

Select Site Select Site Cerebral - Left Somatic - Upper Leg Left <

Select Sensor Select Sensor

Select Site Select Site Cerebral - Right Somatic - Upper Leg Right <




image183.png
INVOS

CH1 NIRS
(3

CH2 NIRS
(3

CH3 NIRS
(3

CH4 NIRS
(3

‘Somatic - Upper Leg Right  Metabolic Rate %
O —
Jthc z‘n””;‘uﬂ\"’
Weight Factor NoiseLevel  pociito %0

Ao ]

A
200 o 100¥

o





image184.jpg
Enable Data Comm

Pump Record

Monitor Waveforms

Work Directory.





image185.jpg
Serial Port

com1 8]

Comm Interval (s)

o)

LebReports | PumpRecord | Monitor Waveforms Units
Serlport | Dats M |
Baud Rate Data Bits:
9600 ) 8 m}





image186.jpg
Toye
soH
or
Foyes byies
Packet D Packet D (hex Packet D (he) I
iz || vefautt: sim_oaTA= 21 o0t 1500
oyt
param name ParamiD enumerated param nurmber (hex CRC-32 (hen)
Pac0z 2 e 3619458
Toye
measurement status code measurement sttus code (hex)
0 [[g00 reacing o0
oytes
Value Value (he Value (heq I IeEE 8023
I SoLoc IEEETSA 22000000 o000 0442
Foytes
Upper Limit UpperLimit(he)  Upper Limit (hed ot
r £e Y e 1| crezzment
100.000000000000 o EEE T 2ce000 o000 cas2
Sol oS EE D sosn6iFs
oytes
LowerLimit Lowerlimit(he)  Lower Limit (hed bt
10.000000000000 SoLoc IEEETSA 21200000 00002041
oy
unit name Unitio enumerated unit number (hex)
iy 2 Fo2
oy
cunent timein cumenttime (hes) Ibf
7 seconds, minutes, hours, day, [
541:00523 M I i im0 o
e ol month, yearsb, year msh RS
byt

EoT
o

Packet out

0115 0018 0000
0004 4200 00C8
4200 0020 4102

<1114 030D 1129
0859 961 F5D4

SOH/EOT Offset.

Packet out (hex) TX

07810715 0700 0718
0700 0700 0700 0704
0742 0700 0700 07C8.
07420700 0700 0720
07410702 0711 0714
0703 070D 07110729
0708 0759 079A 0761
07F5 0784

Packet out TX

00000 0000 000

B000EDBOODO
DAD 0000000
000)000VE:0a060

enumeration (decimal) Parameter|
1 Urine Output (mL)
2 Bladider Temp

3 Esophageal Temp
4 Rectal Temp

5 Nasopharyngeal Temp
6 Arterial Temp
7Venous Temp
8MAP

95ystolic Pressure
10 Diastolic Pressure.
11Cvp

12 Gas Flow

13HR

14FI02

15 ACT sec

16Hb

17pHa

18 HCO3-

19BE.

20 Pump Flow
21502

2502

23Pa02

24PaC02

25 GEM_Pa02

26 GEM_Pv02

27 GEM_PaC02
28GEM PvCO2
29GEM pHa

30 GEM_pHv

31 GEM_HCO3-2
32 GEM_HCO3-v
33 GEM_Na+

34 GEM K+

35 GEM_Cas+

36 GEM_Glu

37 GEM_Lac
38.CDLPa02

39 CDIPv02

40 CDIPac02

41 CDIPvCO2
42D pHa
43CDIpHv

44 CDIHCO3-2
45CDIV02
46PexC02





image187.jpeg
(55 » ControlPanel » Al Control Poneltems »

- File Edit View Tools Help

« [+ | search Con..

Adjust your computer's settings

¥ Action Center
¥ Backup and Restore
Bl Credentiol Manager
& Dell Touchpad

& Devices and Printers
[ Folder Options
& Getting Started

Viewby: Smallicons

5 AutoPlay

3 Color Mansgement
@ Detaut Programs

& Device Manager

© Ease of Access Center
(% FreeFall Data Protection
& Indexing Options

@2 Keyboard

& Mouse

B NVIDIA Control Panel
& Perental Controls

5 Phone and Modem

@ QuickTime

% RemoteApp and Desktop Connections




image188.jpeg
[, Control Panel » AllControl Panelltems » Display

Control Panel Home o
Make it easier to read what's o

You can change the size of text and othe
temporarily enlarge just part of the scres

© Smaller - 100% (default)

© Medium - 125%




image189.jpg
B ) Control Panel » All Control Panel ltems » Display » Screen Resolution

© Fle Edit View Tools Help

Change the appearance of your displays





image190.jpeg
Adjust your computer’s settings

¥ Acton Center
W Backup and Restore

B Credential Manager

& Dell Touchpad

& Devices and Printers

¥ Folder Options

3 Gettng Started

Intemet Options

B Location and Other Sensors

& Network and Sharing Center
& Parental Controls

B personalization

{55 Programs and Features

& Region and Language

@ Speech Recognition

18 System

[ Troubleshooting

1 Windows Defender

B Windows Mobility Center

2 Administrtive Tools

8¢ Bit ockerDrve Encyption
2 Diteand Time
98 Deskiop Gadgets

Viewby:  Smallicons

5 AutoPlay

B Color Management

@ Default Programs

£ Device Manager

@ Ease of Access Center

(% FreeFall Data Protection

& Indexing Options

@ Keyboard

& Mouse

& ovec

W Performance Information znd Tools
@ Power Options

& Recovery

4 Sound

@ Sync Center

L Taskbar and Start Menu

3 Windows Cardspace

@ WindowsLive Language Setting




image191.jpeg
Configure

Configure your pen and touch
displays.

Dispay ptions
oiplr Mapezoww N ]

Details: Touch Input Available.

Choose the order in which your screen otates.
Goto Orientation





image192.jpeg
Tablet PC

Diply [Other.
Configure
Configureyourpen andtoueh (e ]
displays.
Display aptions
Dispar

Details: No Pen or Touch Input i available for this
Display

) Calibrate BReset., |

Choose the order in which your screen rotates.
Goto Orientation





image193.jpeg
Display [Other

Configure
Cortigure yourpen andtouch (e
e Setup...
Display options -

N o T —

Choose the order in which your screen rotates.
Goto Orientation





image194.jpeg
Touch this screen to identify it as the touchscreen.

Ifthis is not the Tablet PC screen, press Enter to move to the next screen. To close the tool, press Esc.




image195.jpg
To pravide calibraton samples, ap the crosei
hl it appears on the scrcen.

e time

Fightlick amywere on he screen o retum o the st
callration pont. rese the £5c bton o o the ool Do
o hange your screen arentalion anl you have complete
e librstion praces





image196.jpg
Califia Simulator

p Licensing 2 ’ ECMO
CPB (Sim) | miniCPB miniCPB (Sim)
@ User Manual = :
Clinical Scenarios
s sacmden samos [
: SP CPB Infant [ Scenario 4 ) Scenario 6 [ Other
mrmmT O
(&) contgre Scenario
C:5
+*
Editor
} ]
FRCALIFIA
Bring Life to Simulation™
© Conyright2011-2017 - Bomed Smuationinc AlihtsReseve PtentPending ‘www.biomedsimulation.com v1.71.00

v3.00




image197.jpg
= Califia Simulator
CPB ‘
cPB CPB (Sim) \ miniCPB

Clinical Scenarios

spcPBAdult SP CPB Pediatric Scenario 5

SP CPB Infant Scenario 4 Scenario 6

2]
EDIT SELECTED BUTTON Status: | Evaluation License

Evaluation expires in 11 days.

(Z) contgure

Request Evaluation Extension

it —

CALIFIA

Bring Life to Simulation™
www.biomedsimulation.com

© Conyight2011-2017 - Bomes Smutston nc. 41 R e

ECMO

Scenario 7

Other

miniCPB (Sim)

Activate Manually | | Activate Online Bxit Dialog

Scenario

v1.71.00
v3.00




image198.jpg
PR Activate Online

Please use the License ID and Password given to you to activate. An Internet
connection s required. f you encounter an error, please double-check that the
License ID and Password are correct, and temporarily disable any personal
firewalls you may have installed

License ID:
Password:

Installation Name: (Optional - eg: “My Laptop)

Activate Cancel Forgot License ID or Password





image199.jpg
PR Califis Simulator License Activation

Status: Perpetual License
Fully licensed.

Desctvae | [ Rerhleeme | [Actvmiiamualy] [ Acaeonine | |

Continue





image200.jpg
License Portal - Manuzl

& SoftwareKey.com (..ware, Inc) [US] | https;//secure softwarekey.com

gaBIOMED

SIMULATION INC

& portal Home » Manus Requs B leann

Manual Request

“This page may be used for processing manual requests, including activation, deactivation, and license refreshing and status
checks. Please use the appropriate method of posting the request to retrieve 2 response.

Copy and Paste Request Upload Request File

Please copy the request from the application, right-click in the Please select the file you wish to upload
text box below and click paste, then click the submit button below. below and click the submit button.

[ADeSUSUETHYLLPFmoSkCKCulik +Qks2KDINBKETSQ ~ Choose File | No file chosen
2uBYulisanZkscAPF/Ap120crdaalke0qEaushIiice Er—

§h03ujHp*Zg05wcbXAyxbLELVCLseL 1TKUNDDVGSC @ submit
P hilonp1 FAZPUGLIES6Ag1FKAYpI07XR1HY pbU+U

|a8H85£Cr 1xIpLDnt4A=</CipherValue>
</CipherData></Encrypteddata><signature
|xmIns="http:/ /. u3.ors/ 2000/09/ xnldsig#
>
<Signaturevalus>GLyodeV/AL2DCYYIUTE4AXNT
£12uB ICAU7 T=HEMG2VZIZK7 13 V6TGRE L Tk +8236.
LPRanf/+0/ L1AL3UQuaPKbHY 2P +p/ 12Ty 1PA0BhIIE
ImCBiHTe5205AYkpEHEpUL TuNOCCREYE/ 1UveGpgiU

Pz 3Xa8\PusheGUE+L0aCAYC=</SignatureValus>
</Signature>





image201.jpg
License Portal - Manuzl

@ SoftwareKey.com (.ware, Inc) [US] | httpsy/secure softwarekey.com/sol

SIMULATION INC

g BIOMED

Manual Requs

Manual Request
Response

o copy the response (so that you may paste it into the application from which the request originated), right-click in
the box below and click "Select All." Then right-click in the box again and click "Copy." Alternatively, you may click the
"Download” button underneath the box to save the response to a file.

<2xml version="1.0" encoding="utf-3"?>
<ActivateInstallationLicenseFile>
<EncryptedData Id="PrivateData”
ittp:/ /w3 0rg/2001/04/xmlencHE Lement”
http: //wuw. u3. org/2001/04/xmlencd">
<CipherData>

<CiphervValue>IXe3tXHEH6TSHxdirDhrah263q/7516ms9ucpOOy uRF S 1NixhL FpmtgDoekUbds
Nleliz jVmHkriZt72QuBAa8)20n+2Gs kuL dmlit YT6vCY ushSoNiDoi RFR2d6ASUKGSmIh8VS /g b ¥
TrPSATj9hdVS41qukbCT8 +yGOXF HIPKQCKIGUE/mgGknfAPAG] f6+x07BKXPUKG+TpVFUZEVEXL

) Download





image202.jpg
PR Activate Manually
Step 1 Enter your activation information and click Generate Request:

License D: gaasans
Password: eacemens.

Generate Request | | Forgot License ID or Password

Step 2: Copy the activation request and paste it into the activation web page:

Activation Request:

<ActivatelnstallationLicenseFile Type="PLUS"> <EncryptionKeyID> 1218366d-3120-4052-
b5b1-ff0edB453¢36</EncryptionKeyD> <EncryptedData xmins="htp://www:w3.org/2001/
04/xmlence” Id=""PrivateData" Type=""http://ww.w3.0rg/2001/04/

smlenc#Element'> < CipherData> < CipherValue> fy300NKInS3bkkjsp6l+07Ti4GKdImPC+

CRHJWSGXG622GhPSKiUapGXUTFPINnIdL1vC/AKCADVIOWWcOzgtZBBChTySSwKDwUn+

PBXCIhmOKYLoIWCOKSAW/OMYxXBnfMSdsDQy 1 Y8oGmXbRYwZEoyRQIdSWOUIjr3ICean
QIUp2mVESKTPXEcbOGLIAIZ2SXMOTK5v8gYQC+ CPTESfSY IRDBHOSnV 80

Copy Open Activation Web Page.

Step 3: Copy the Activation Code from the web page, paste it below, and click Activate:

Activation Code.

<2xml version="1.0" encoding="utf-8'7>
<ActivatelnstallationLicenseFile>

<EncryptedData ld="PrivateData" Type="http://www.w3.0rg/2001/04/xmlenceElement"
smins=""hitp://wanw.w3.0rg/2001/04/xmlence">

<CipherData>

<CipherValue> IXe3tXMHHSTSHxclirDhrah263q/
7516ms9uco00VURFBITNxhL FomtaDIeWUbdENIeMziVmHkrMZt7:0uBAagIz0n

Paste Activate Cancel





image203.jpg
.....................




image6.png
MENU
[(@° corte

g

[ OF pume secoraviewer

ABOUT

ot smistor ams @

e (EE<s @

<=0





image7.jpeg




image8.JPG




image9.jpeg
Venous





image10.jpeg




image11.jpeg




image12.jpg
Califia —Pressure Control Diagram

Assumes this
end is clamped
(or the patient

will bleed to

death!)

Flow
sensor

Since the pump flow is
. constant, the pressure is
Flow = Pressure x Resistance regulated by fine control of the

variable resistance (valve).

Pressure
Pump

Pressure Variable
Transducer Resistance
(valve)

Arterial Limb




image13.png
O

o #2 CALIFIA SIMULATOR

s for ECMO

_ e
o I
& Junl )

=
[

L ey
‘| ST Brpes\GP LA Bypss AGINS? L oypos Adie |

L Locatonof Ventlotor e
' ( \VA ECMO\SP VA ECMO

biomedsimulation.com





image14.jpeg
MENU |

P 3]

e

[ unbundle sm >)

[R5 operstor'sMarual 4 |

L0 g ]





image15.jpeg
Configure

b Reports Pump Record ‘

Lab Tests

ACT
ALT:alanine aminotransferase
AST:aspartate aminotransferase

Albumin

Alkaline phosphatase

Anti-Xa assay

Units s s e B | B G ‘
Lab Report ‘ 7/
Test Value Units Normal Range A

| Antithrombin 11l :
BUN:blood urea nitrogen

Bilirubin

Chloride

Co-oximetry:arterial
Co-oximetry:venous

Creatinine

D-Dimer.

» ALL





image16.jpeg
EZZR v | o | owee | v | ko | osacom
Lab Tests Lab Report ‘ /
- . T T
ALTialanine aminotransferase | /dl 31-50

AST-aspartate aminotransferase
‘Alkaline phosphatase
Anti-Xa assay

Antithrombin I

BUN:blood urea itrogen
Bilrubin

» |

Chioride.

Co-ormetryarterial
Co-oximetryvenous

Creatinine

-Dimer





image17.png
——— Configure —

Lab Reports

Lab Tests

Pump Record

ACT
ALT:alanine aminotransferase

AST:aspartate aminotransferase
Albumin

Anti-Xa assay
Antithrombin 11
BUN:blood urea nitrogen
Bilirubin

Chloride
Co-oximetry:arterial
Co-oximetry:venous
Creatinine

D-Dimer

Data Comm

Units Characters Printer Work Directory
Lab Report
Test Value Units Normal Range A

Alkaline phosphatase

u/L

40-130

L <
_





image18.jpeg
Configure

B v | wis | wsen | riner | wokowa | ouwcom

wstens o tepor
| = T L Z3|

ALl sminotraterse
AST.sparate aminotanleass |

Abumin
sl e shosphatae

o X sy
Ancthromomn i
N ure niiogen
by

il

o oumetryarern
Cooumeinyvenous

[»





image19.jpeg
o 4

° orts Pump Record Units Characters Bsiguah separs . Datacomm
Lab Tests @

ATalnine aminotransferase

‘Abumin
Aaline phosphatase

e —————
—e

e
Anttrombin
BUNblood rea nitrgen

»

Bigin
Chiorde

Cooxmetryareral
Cooumetryvenaus

DDimer





image20.jpeg
Configure
[——

Lt e b o by g

Rt o o e o h A dom
5 et e eport g g sare s et
e o it st
ey

Coonmetryarteral
Co-onmetryvenous

nits Characters.

vinier | Workokecory | _oatacomen
Cnepor
Test Value Units Normal Range [ /
e o e S|
il e | Y
L — BT -t
10 me/di 01-12

Greatinine
0Dimer





image21.png
Cc

Lab Reports Pump Record Units

Create Pump Record [}





image22.png
Lab Reports

Create Pump Record ([l

Report Format

Data Interval (s)

Pump Record

Configure

Units

Parameters

Pump Flow A
Pl

MAP

CvP

SVR

Sa02

SVO2

Gas Flow

HR

Oxygenator FIO2

ACT sec

Hb

Pa02

PaC02

Characters

Printer

Pump Record

Work Directory

Parameter

» AL

Data Comm





image23.png
Lab Reports

Create Pump Record ([l

Report Format

Data Interval (s)

Pump Record

Configure

Units

Parameters

@ Pump Flow
Pl

2 MAP

e CVP
SVR
Sa02

Gas Flow

HR

Oxygenator FIO2

ACT sec
Hb
Pa02

PaC02

>

Characters Printer Work Directory Data Comm
Pump Record
Parameter
Pump Flow ‘
MAP
SVo2

¢ ALL





image24.png
Lab Reports

Pump Record

Pressure

kPa

Hb

Glucose

Configure

Characters

Hydrogen ion

Catt

P

mea/L

Printer

Work Directory

Data Comm





image25.png
Lab Reports

Pump Record

Units

Configure

Narrator‘

Microsoft Zira Desktop

Patient‘

Microsoft David Desktop

Anesthesiologist‘

Microsoft Zira Desktop

Nursel‘

Microsoft Zira Desktop

v e
v | surgeon|
s
e

Printer

Work Directory

Microsoft David Desktop v ‘
Microsoft David Desktop v ‘
Microsoft Zira Desktop v ‘
Microsoft Zira Desktop v ‘

Data Comm





image26.png
Configure

Lab Reports

Pump Record

Units

Characters

Strip Printer

No selection

Work Directory

Data Comm





image27.jpeg
Lab Reports [ Pump Record

Configure

Units Characters

Printer Work Directory Data Comm ‘

Please select your Work Directory location

-3 J [(C\Users\ M \Desktop

Work Directory created

v

Open Work Directory.





image28.jpg
Configure

Lab Reports Pump Record Units Characters Printer Work Directory Data Comm

Please select your Work Directory location
CAUsers Pl

=
Q ¢ Create Work Directory -|:= Open Work Directory





image29.png
R Scenaro Eitor - VA ECMOASP VA ECMO Adult\SP VA ECMO Adultxt ™ <= Title and filename
Fie < >

tior| Scenaric] Surgical | NIRS 51| NIRS 52 Blood G Patient || Patient A Patient | Patient \ Gender | Time Fad Advance Text to § Step hin| Skills_| Form 1 | Form 2| Navigati dHCO3 | HC Tem| Online N TV Medil TV Pley | Charactd Charact{ Metaboll Ventiletd RV Cont] Patient 1 LV Contl SVR__| PVR
PreECM)[ SICU PO 0 0 Calculat| 0 0 18 (5 [Make |1 0 "No Selec| No Seled overviev| 0 Ed NO_|NotinR Namator 087 |VES |75 |37 |75 |10 |36

2 Going of SICU PO 0 [ Calculat| 0 80 |75 [Make [T I "No Selec| No Selec| overviev| 0 Ed NO | NotinR| Namator 097 [VEs |75 |37 |75 |10 |38

Step

Cut > Steps b

Paste

Insert Column(s)

Apply value to

Aply-Tto

Resize column to

Clear selection

Check Sygtax

io content

ded if file modifi

Time Factor (x/seq) Step#2), 1




image30.png




image31.png
P New Scenario il dizlog

'SP VA ECMO Adult





image32.png
PR Create Califia SIM Bundle

Create a Califia SIM Bundle

sim files package allreferenced fies in a scenario such as Media & Lab Reports.
A convenient method to share simulation scenarios.

Califia SIM bundle name & location (sim)

% CAUsers\. .+ \Desktop\SP VA ECMO Adultsim @ =
Scenario File Path (.txt) Ventilator File in same location included in sim file
% CAUsers! o Desktop\..\VA ECMO\SP VA ECMO Adult\sP VA ECMO Adult.txt

@) smocwenis

| Usedin Scenario|_Include insim | &

20 Forms

I :i:m History & Physical.tf @ @

<] ARDS.PG
|<] caifia 665 260109
colorMV.mp
DSmoviel.mpé
Wampé
Weysfunctionmps
Movie 2mpé
Movie 3.mpé
Nolmagejog
Normal Chest xray.png
tumorAmpé
underfilLY.mpé
S TEes

£] Fibrinolysisipg
Nolmagejpg L]
Totlsize| 00 |bytes

Create Refresh





image33.jpg
& Scenario Editor - CPB:\SampleT\sample1 041214-174639.txt

Duratior] Scenario] Surgical | Patient | Gender | Patient  Patient | Patient \| Time Fa] Advance Ted to S| Voice | Skils | Pump V] Pump H] ACT Tar| Baseline| DR Slo] Metabol] RV Cont] LV Cont] SVR | CPBEKC HIk

T |10 |Stertsce Patientq 68111 | Female [77 (163100 |1 1 What s | Anesthe| Calculat| 119910000 [476__[133__[135__|085 100 [0 [140 [k |7
2 |6 Preceptd ‘Introdu] 68111 | Female 77|63 [109 |71 7 Fi_am ] Resident 7199 Jfoow Jae [iz |15 [oss [0 [0 Jra0 [k 8¢
EREl Pause |Pause | 68111 |Female |77 |64 109 |1 0 Pause | Resident| 750|500 |40 |45 |10 |08 |10 |10 |140 |1 X
2 |6 Let Patie| Introduc| 68111 | Female |77 | 163|109 |1 0 g —— 750 |50 |48 |45 |10 085 |00 |10 |1400 |2 7





image34.jpg
[ Scenario Editor - CPBA\SampleT\sample1 041214-174639.txt
File

Duratior] Scenario| Surgical | Patient | Gender | Patient / Patient | Patient \| Time Fa] Advance Ted to S| Voice | Skils | Pump V] Pump H] ACT Tar| Baseline| HDR Slo] Metabol] RV Cont] LV Cont] SVR | CPBEKC HIk

T 10| Stertsce Patientq 68111 | Female [77 (163|100 |1 1 What s | Anesthe| Calculat| 119910000 _[476__[133__[135__|085 100 [0 [140 [k | %
2 |6 Preceptd ‘Introdul 68111 _| Female [ 77___[163__[109__ |71 7 Fi_ T am ] Resident SR LN ES NI RECRN X3 KL K I N
3 [ Pause |Pause | 68111 |Female |77 |64 [100__ |71 o Pause | Resident 750|500 [#0 [ [0 Joss w0 [wo_ [ww |1 EX
7 e Tt Patid Introdud 68111 | Female | 77|63 [100 |71 o Do not 4 Surgeor| 750|500 40 [ [to Joss [wo [0 [0 |2 T
5 |6 Anesthe| Introduc 66111 | Female |77 163|109 |1 [ Tam Do{ Anesthe| 750|500 |40 |45 |10 |08 [100 |10 |140 |k |70
6 |6 Surgeon| Introduc| 68111 | Female |77 | 163|109 |1 [ "I am Dr| Surgeon) 750 [500 |40 145 |10 (085 [100 [0 [140 |k |1iC
7 e Patient | Patienty 68111 | Female |77 163|109 |1 0 The pati| Anesthe| 750 [500 [480 [145 |10 085 [100 |10 |40 [k |7





image35.jpg
Parameters

Voice

Pump Volume

Surgical Events, Step #4





image36.jpeg
Jse arrow keys to navigate tabls

Patient Age, Step # 5

{ I—





image37.png
#R CALIFIA SIMULATOR -

ECMO

Clinical Scenarios for ECMO

; | | |
SP VA ECMO Adult |

czmz

_mm Location of Ventilator File
ﬂ C:\Users\Hans\Desktop\Simulator Files\Scenarios\ECMO\VA ECMO\SP VA ECMO Adult\Ventilator.ini

Copyright 2011-2025 - Biomed Simulation Inc. All Rights Reserved biomedsimulation.com




image38.png
Clinical Scenarios for ECM

Button 4 Path
C:\Users\Hans\Desktop\Simulator Files\Scenarios\ECMO\VV ECMO\SP VV ECMO Infant\SP VV ECMO Infant.t

Press here to complete
button edit





image39.jpeg




image40.png




image41.png




image42.jpeg
Step 1-SICU POD 1 Pre VA ECMO

7:07 AM
Oct-10-2022

X

AT
[ECMO Pump

[Overview J | [Oxygenator J |Ventilator J
(Gas Blender ] (A ] [Heater Cooler ] [infusion pump )
(Hemofilter ] [Urometer ) [Flow sensor ] [Pump rear ]
TV Monitor ] [overhead monitor ] [Patient monitor ] [Hoffman Clamp )

! (Femoral Cannulas ] (i Cannulas ] [oximeter ] [ivBagview )
[Rxmetegiesd Joysticl [Hemosphere basket |  [Oximeter leg sensors | }

| Clinical Case l Quick Nav





image43.png
. - - ER

RISy J SO OUSER 10 (U J S0 DU e J 20SZ00000EI00 SAEN002 J

Femoral Cannulas ] [IJ Cannulas J |O><imeter 1 [IVBagview J

ximeter head ’ {Hemosphere basket ] |Oximeter|egsensors J

Custom Spots

A ‘ Joystick ‘ ‘ Clinical Case ‘ ‘ Quick Nav (





image44.png
ECMO VAECMO

ECMO

Active Cannulas:

Left Femor:
EwoeMemcus R0 o

| EYI ) ?é&a"éi”z"f‘ N o

VAV ECMO (DL & Fem)
NE

VWV ECMO (DL) Confirm

e )





image45.png
ECMO VAV ECMO - Fem-Fem-1J
ECMO

NONE Active Cannulas:

e A n o
e VA ECMO eliary 231 oo

Right interrial Jugular:
Bio-Medicus. NextGen_D
VAV ECMO (DL & Fem) elivery_23_F7

W ECMO

VV ECMO (DL) Confirm

22
o
%
§
g
g
S





image46.png
ECMO VAV ECMO - Fem-1J (Dual
ECMO

VA ECMO eliver _FT o

VAV ECMO (Fem, Fem, 1) elivery 255

VV ECMO

VV ECMO (DL) Confirm

£
2
&
3
=)





image47.png
ECMO

VV ECMO - Fem-IJ

ECMO
NONE Active Cannulas:

Right Femoral Vein
Bio-Medicus NextGen 0

- VA ECMO rainage. T
gl uptr:
VAV ECMO (Fem, Fem, 1)) elivery_23_Fr -

VAV ECMO (DL & Fem)

VV ECMO (DL) Confirm

fi





image48.png
ECMO VV ECMO - IJ-J

ECMO
Active Cannulas

sld\’alrdmmauu GIﬂv b
VAECMO elivery. 251 -

VAV ECMO (Fem, Fem, 1))

VAV ECMO (DL & Fem)

VV ECMO





image49.png
Hide 0%





image50.png




image51.png
Change Cannula
Modify Depth

Modify Rotation

\





image52.png
Right Femoral Vein

!
|
|
r
x
I




image53.png




image54.png
MAGUET == il
\J

‘\
o




