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The evolution of renal replacement therapy has been marked by a transition from rudimentary filtration to highly 

sophisticated, computer-controlled systems that prioritize patient safety and hemodynamic stability. At the forefront 

of this evolution is the B. Braun Dialog+® Hemodialysis System. This platform represents a convergence of

medical engineering, fluid dynamics, and adaptive software designed to address the complexities of both chronic

maintenance hemodialysis and Acute Kidney Injury (AKI). For healthcare facilities, understanding the technical

nuances of the Dialog+ is essential for ensuring operational excellence, minimizing downtime, and maximizing

therapeutic outcomes.

The Architectural Framework of Dialog+ Systems

The B. Braun Dialog+ is not merely a pump; it is an integrated medical ecosystem. Its architecture is divided into 

three primary functional domains: the Extracorporeal Blood Circuit, the Hydraulic Fluid Path, and the Control/

Monitoring System. Each domain operates under strict synchronization to facilitate the removal of metabolic

waste products and excess fluid while maintaining the patient’s physiological equilibrium.

1. The Extracorporeal Circuit Mechanics

The blood circuit is governed by a precision peristaltic pump designed to deliver a steady flow rate ranging from 50 

to 600 mL/min. The integration of a Single-Needle system, specifically the cross-over stroke control in the Dialog+

model, allows for efficient treatment in patients with limited vascular access. This system utilizes a pressure-

pressure or time-pressure control mechanism to minimize dead space and optimize the clearance of solutes during

the arterial and venous cycles.

2. Hydraulic Path and Dialysate Preparation

The hydraulic system is responsible for the precise mixing of acid and bicarbonate concentrates with purified water 

(RO water). The Dialog+ utilizes a volumetric ultrafiltration control system. Unlike older flow-sensor-based systems, 

volumetric controlensures that the volume of fluid removed from the patient is exactly equal to the volume of fluid

displaced in the balancing chambers, minus the precise measurement of the UF pump. This provides a margin of

error significantly lower than 1%, which is critical for patients with cardiovascular instability.

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

The system operates on a multi-processor architecture where the 'Control' processor and 'Protective' processor 

independently monitor all safety-relevant parameters. This redundancy is a core requirement of IEC 60601-2-16 

standards. The Advanced Technical Service Modeallows technicians to access real-time sensor data, providing

a digital overlay of the machine's internal status, including heater performance, conductivity cell accuracy, and

valve actuation timing.

Facility Requirements and Electrical Engineering Standards

To ensure the reliable operation of the B. Braun Dialog+, medical facilities must adhere to specific engineering

prerequisites. A failure to meet these standards can lead to intermittent software resets or hardware degradation.



•  Dedicated Electrical Service: Each Dialog+ machine requires a dedicated 20 amp electrical service. This 

prevents voltage drops during the heating phase, where the machine's power draw peaks as it brings the dialysate 

to the target temperature (typically 35.0°C to 38.0°C).

•  Isolated Grounding: The machine must be connected to an isolated ground. This is critical to prevent leakage 

currents from affecting sensitive biosensors or interfering with the patient’s cardiac rhythm, especially in high-acuity 

settings.

•  Water Quality: The hydraulic system demands water meeting AAMI/ISO standards. The Dialog+ is equipped 

with internal filters, but the incoming pressure must be regulated between 1.5 and 6.0 bar to ensure the degassing 

system functions optimally.

Comparative Analysis of Dialog+ Series Models

Understanding the differences between the standard Dialog+ and the newer Dialog iQ is vital for clinical

procurement and specialized treatment planning.



Feature Dialog+ (Standard) Dialog iQ (Adaptive)

Biofeedback Systems Optional (BioLogic RR) Integrated (Adaptive)

Single-Needle Performance High Efficiency Optimized with Intelligence-driven 
Switching

Hemodynamic Monitoring Pressure-based Advanced Biofeedback Loops

Technical Service Mode On-Line Technical Data Predictive Maintenance Diagnostics

Operational Workflow: Setup and Priming Procedures

The efficiency of a dialysis unit depends on the Turnaround Time (TAT) . The Dialog+ is designed with an

automated priming sequence that reduces manual labor and ensures the extracorporeal circuit is free of air and

manufacturing residuals.

Step-by-Step Priming Protocol

1.  Power-On Self-Test (POST): The machine performs a series of internal diagnostics checking the T1 test, 

which includes pressure transducer calibration and alarm system verification.

2.  Dialyzer and Tubing Installation: The technician installs the bloodlines and dialyzer. The Dialog+ design 

allows for ergonomic placement to minimize the risk of kinking.

3.  Automated Priming: Upon selecting the priming program, the machine uses saline or on-line fluid to flush the 

air out of the dialyzer. The Dialog iQ variant can further optimize this by detecting when the air-bubble detector is 

clear.

4.  Conductivity and Temperature Stabilization: The machine prepares the dialysate. The conductivity must 

match the prescribed range (typically 13.5 to 14.5 mS/cm). If the conductivity fluctuates, the Dialog+ enters a 

'Bypass' mode to protect the patient.

Advanced Clinical Features: Dialog iQ and Biofeedback

One of the most significant challenges in hemodialysis is Intradialytic Hypotension (IDH). The Dialog iQ 

addresses this through adaptive technology. It learns from the patient's physiological responses during the 

treatment session. By monitoring the Relative Blood Volume (RBV)and arterial/venous pressures, the system

can automatically adjust the Ultrafiltration (UF) rate and sodium profile to maintain hemodynamic stability.

This "individualization" of treatment is supported by the BioLogic RR system. BioLogic RR is a biofeedback loop 

that monitors the patient's blood pressure and adjusts the UF rate accordingly. If the system detects a sharp 

decline in blood volume that could lead to a hypotensive episode, it reduces the UF rate before the patient 

becomes symptomatic. This is particularly crucial in the management of Acute Kidney Injury (AKI), where the

patient's fluid status may be highly volatile.

Technical Service and Maintenance Protocols

To maintain the longevity of the Dialog+ system, B. Braun mandates that only authorized service technicians 

perform internal repairs and software installations. The Service Manual 1000provides a detailed framework for

preventative maintenance.

Core Maintenance Tasks:



•  Calibration of Pressure Sensors: Venous, arterial, and TMP (Transmembrane Pressure) sensors must be 

calibrated every 1,000 operating hours to ensure precise fluid removal.

•  Heater Element Inspection: Scaling from hard water can reduce heater efficiency. Periodic descaling using 

citric acid or specialized heat-disinfection cycles is mandatory.

•  Battery Backup Testing: The Dialog+ includes an internal battery to maintain the blood pump and monitoring 

systems during a power failure. This battery must be tested to ensure it can sustain operation for at least 15-20 

minutes, allowing for a safe return of blood to the patient.

Nutritional and Clinical Interventions in Hemodialysis

While the machine handles the filtration, the clinical outcome is also dependent on patient-side variables, such as 

protein intake. Patients on maintenance hemodialysis often suffer from Protein-Energy Wasting (PEW). Research

indicates that these patients require a higher protein intake (approximately 1.2 g/kg of body weight per day) to

compensate for the amino acids lost across the dialyzer membrane.

The Dialog+ supports clinical staff in monitoring this through the Adimea system. Adimea uses ultraviolet (UV) light 

absorption to measure the reduction of waste products in the effluent dialysate. This provides a real-time Kt/V

measurement, allowing clinicians to adjust treatment time or blood flow rates immediately to ensure the patient

receives the optimal dose of dialysis, which directly correlates with better protein metabolism and overall survival.

Troubleshooting Common Operational Challenges

Even with advanced systems, technical alarms are a routine part of dialysis. Understanding the root causes is

essential for rapid resolution.



Alarm/Issue Potential Root Cause Technical Solution

Conductivity Alarm Kinked concentrate suction straw or 
empty container.

Check straws, ensure concentrate is 
flowing, and verify acid/bicarb levels.

High TMP Alarm Clotted dialyzer or excessive UF rate. Assess bloodline for clotting; adjust 
UF goal or check dialyzer integrity.

Air Detector Alarm Micro-bubbles in the venous line or 
improper priming.

Ensure venous drip chamber is at the 
correct level; re-prime if necessary.

Flow Alarm Inadequate water inlet pressure or 
clogged filter.

Check facility RO water pressure and 
internal particle filters.

Future-Proofing Dialysis Centers with Dialog+ Technology

The integration of On-Line Technical Dataand data management systems (such as B. Braun's Nexadia) allows

dialysis centers to transition toward a paperless environment. By capturing treatment data automatically, centers

can perform big-data analytics to identify trends in patient health and machine performance. This predictive

capability is the hallmark of modern nephrology engineering.

The Dialog+ system also addresses environmental concerns through its Eco-Mode. During standby, the machine

reduces water and concentrate consumption, significantly lowering the operational costs and the environmental

footprint of the dialysis clinic. This balance of high-tech performance and resource efficiency makes it a preferred

choice for sustainable healthcare infrastructure.

In the management of complex cases like AKI and long-term maintenance, the Dialog+ provides the technical 

flexibility required. From the precise control of the peristaltic pumps to the advanced biofeedback algorithms of the 

Dialog iQ, every component is engineered to maximize clearance while minimizing physiological stress. For the 

technician, the accessibility of the Service Manual 1000 and the intuitive Advanced Technical Service Mode

ensure that these machines remain at peak performance for years. As we move toward more autonomous dialysis

systems, the foundations laid by the B. Braun Dialog+ series continue to set the industry standard for reliability,

safety, and clinical excellence.
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