MEDICAL TECHNOLOGY

Comprehensive Technical Guide to B. Braun Dialog+ and
Dialog iQ Hemodialysis Systems: Architecture,
Maintenance, and Clinical Application

Published: January 11, 2025 | Index ID: #635

The evolution of renal replacement therapy (RRT) has been defined by the transition from rudimentary filtration to
highly sophisticated, adaptive systems that prioritize patient safety and hemodynamic stability. At the forefront of
this technological progression is the B. Braun Dialog platform, encompassing the Dialog+® and the Dialog iQ®
hemodialysis machines. These systems are engineered to facilitate chronic hemodialysis, hemodiafiltration, and
specialized therapies such as Single-Needle (SN) systems and Continuous Renal Replacement Therapy (CRRT)
via related platforms like Diapact®. For technical professionals and healthcare providers, understanding the
mechanical architecture, software logic, and maintenance protocols of these machines is paramount to ensuring
optimal patient outcomes and equipment longevity.

Theoretical Framework: The Physics of Extracorporeal Blood Treatment

To understand the B. Braun Dialog+ system, one must first grasp the core thermodynamic and fluid dynamic
principles it employs. The machine operates on two primary mechanisms of solute transport: diffusion and
convection.

Diffusion and the Concentration Gradient

Solute removal in the Dialog+ system is primarily driven by Fick’s Law of Diffusion, which states that the rate of
diffusion is proportional to the surface area and the concentration gradient across the semi-permeable membrane.
The machine precisely controls the Dialysate Flow Rate (Qd) and the Blood Flow Rate (Qb)to maintain a steep
gradient, ensuring the efficient removal of urea, creatinine, and other metabolic waste products.

Convection and Ultrafiltration

Convective transport occurs when solutes are dragged across the membrane along with water molecules under
hydrostatic pressure. The Dialog+ utilizes a highly accurate volumetric ultrafiltration control system. The
mathematical model for the Ultrafiltration Rate (UFR) can be expressed as:

UFR=Lp x (9E O "<+

Where Lp is the hydraulic permeability of the dialyzer, OP is the transmembrane pressure (TMP), and BCA the
osmotic pressure gradient. The Dialog+ system monitors these variables in real-time to prevent membrane fouling
and ensure precise fluid removal.

Technical Architecture of the B. Braun Dialog+® System

The Dialog+® is a modular system designed for chronic hemodialysis. Its architecture is divided into three primary
modules: the fluid delivery system, the extracorporeal blood circuit, and the electronic control unit.

1. Fluid Delivery and Proportioning

The system utilizes a dynamic proportioning valve system to mix treated water with acid and bicarbonate
concentrates. This ensures the Conductivityremains within a narrow therapeutic window (typically 13.5 to 14.5



mS/cm). The internal sensors monitor temperature and pH levels continuously, with automated bypass valves that
redirect dialysate to the drain if parameters deviate from the programmed safety limits.

2.The Extracorporeal Blood Circuit

This module consists of the blood pump, arterial and venous pressure sensors, and the air detector. The Dialog+
features a high-precision peristaltic blood pump capable of maintaining steady flows even under varying arterial pre-
pump pressures. The integration of Single-Needle (SN)technology allows for therapy in patients with limited
vascular access, utilizing a pressure-pressure or time-pressure controlled cycle to manage the stroke volume
effectively.

3. Electronic Control and Software (SW 9.xx)

The system runs on sophisticated software versions (such as SW 9.xx) that manage the user interface, alarm logs,
and technical data. One of the standout features of the B. Braun platform is the On-Line Technical Datasystem,
which allows technicians to access real-time diagnostic information during the treatment or maintenance cycles.

Dialog iQ®: The Shift Toward Adaptive Hemodialysis

While the Dialog+ provides a robust foundation for standard therapy, the Dialog iQ® introduces "adaptive"
capabilities. This system is designed to address the most common complication in dialysis: Intradialytic
Hypotension (IDH).

Hemodynamic Stability and BioLogic RR®

The Dialog iQ features the BioLogic RR®feedback loop. This system monitors the patient's blood pressure and
arterial oxygen saturation, adjusting the ultrafiltration rate and dialysate sodium concentration dynamically. By
"learning” the patient's hemodynamic response profile, the machine minimizes the risk of sudden pressure drops,
which are associated with higher mortality rates in ESRD patients.

Advanced Single-Needle System

The Single-Needle system in the Dialog iQ has been refined to reduce recirculation and improve clearance (Kt/V).
By optimizing the transition between the arterial and venous phases, the system maximizes the effective treatment
time, which is critical for patients using a single lumen catheter or fistula.

Comparative Technical Analysis: Dialog+ vs. Dialog iQ

The following table outlines the technical specifications and feature sets of the two primary models in the B. Braun
hemodialysis portfolio.



Feature Dialog+® Hemodialysis System Dialog iQ® Adaptive System

Primary Application Chronic/Acute Hemodialysis Adaptive Individualized HD
Biofeedback Systems Manual/Standard Profiles BioLogic RR® (Automated)
User Interface Flat-panel Touchscreen Enhanced High-Res Interface
Data Management Nexadia® Compatibility Nexadia® Plus / Advanced Log
Ultrafiltration Control Volumetric Control Predictive Volumetric Control
Single-Needle Tech Standard Pressure/Time Control Advanced Synchronized SN
Software Integration SW 9.xx and below iQ proprietary adaptive OS

Service and Maintenance Protocols: Service Manual 1000

Maintaining the B. Braun Dialog+ requires strict adherence to the Service Manual 1000. Preventive maintenance
(PM) is not merely a recommendation but a regulatory requirement to ensure mechanical integrity and patient
safety.

The 12-Month Preventive Maintenance Cycle
According to B. Braun Avitum AG, a full technical inspection and service must be performed at least every 12
months. This cycle includes:

« Hydraulic System Calibration: Checking the flow pumps, degassing system, and ultrafiltration (UF) pump
accuracy.

e Sensor Calibration: Verifying the temperature sensors, conductivity cells, and pressure transducers (Arterial,
Venous, and TMP).

e Battery Replacement: Ensuring the internal backup battery can maintain the electronic control unit and blood
pump for at least 15-20 minutes in case of power failure.

 Filter Replacement: Changing the internal water and dialysate filters (e.g., Diacap® Ultra) to prevent
endotoxin pyrogen reaction.

Technician Toolset and Data Access

Technicians utilize the Advanced Technical Servicemode to access error logs. When a "Technical Failure" alarm
occurs, the machine generates a specific hex code. Reference to the service manual allows the technician to trace
the fault to a specific board (e.g., LL board, LP board) or a mechanical component like a solenoid valve.

Practical Field Guide: Troubleshooting Common Issues

Operational challenges often arise from environmental factors or vascular access issues rather than internal
machine failure. Below are common scenarios and technical solutions.

1. Management of PBE (Pressure Before Filter)

High PBE is often an indicator of clotting in the dialyzer or a kink in the arterial line. In the context of AKI (Acute
Kidney Injury) management, managing PBE is vital to prevent blood loss. Solution:Check heparin pump infusion
rates and inspect the arterial chamber for fibrin build-up. Ensure the blood pump segment is properly seated in the



housing.

2. Air in Blood Alarm

The ultrasonic air detector is highly sensitive. False alarms can occur if the venous drip chamber is not filled to the
appropriate level. Solution:Adjust the level of the venous chamber using the automated level adjustment buttons.
If the alarm persists, check for micro-bubbles caused by a loose connection at the arterial needle site.

3. Conductivity Out of Range

This often occurs during the transition between different concentrate types. Solution:Ensure the suction wands
are properly submerged in the correct concentrate containers (Acid vs. Bicarbonate). Check for crystallization in the
bicarbonate wand, which can restrict flow and cause conductivity fluctuations.

Integration with Diapact® for CRRT

For critically ill patients, the technology from the Dialog series is often cross-referenced with the Diapact® CRRT
machine. While the Dialog+ is for intermittent therapy, the Diapact uses similar software logic for continuous
therapies like CVVH (Continuous Veno-Venous Hemofiltration). Technical staff must be aware that while the user
interfaces are similar, the Article Number 7106505instructions for use specify different disposable sets and
pressure monitoring thresholds for the Diapact system.

Safety Features and Regulatory Compliance

The Dialog+® system is designed with redundant safety features. The Protective System operates independently
of the Control System. If the control system fails to recognize a high-temperature state, the protective system will
independently trigger a bypass and shut down the blood pump. This dual-processor architecture is a requirement
for meeting international safety standards such as IEC 60601-2-16.

Technical Data Management

The move toward Digital Health is reflected in the Nexadia®monitor system. The Dialog+ can export treatment
data (Kt/V, total UF, blood volume treated) directly to a centralized server. This reduces manual charting errors and
allows for longitudinal analysis of patient health trends.

Strategic Implementation in Clinical Settings

Deploying a fleet of B. Braun Dialog machines requires a robust infrastructure. Facilities must ensure that the water
treatment system (RO - Reverse Osmosis) meets AAMI/ISO standards, as the Dialog+ is sensitive to the chemical
and microbial quality of the input water. Furthermore, training for healthcare professionals should focus on the
"Ease of Operation"features mentioned in the technical literature, such as the automated priming sequence and
the intuitive touch-screen navigation.

The B. Braun Dialog+ and Dialog iQ systems represent a peak in medical engineering, balancing the complex
requirements of fluid dynamics with the clinical need for patient-specific adaptation. Through diligent maintenance,
as outlined in the Service Manual 1000, and a deep understanding of the adaptive BiolLogic RR systems,
healthcare providers can deliver a level of care that significantly improves the quality of life for those requiring renal
replacement therapy. The integration of advanced software, robust hardware, and data-driven diagnostic tools
ensures that these machines remain the gold standard in the global fight against end-stage renal disease.
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