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The main goal of our laboratory—Labor Blackholm 
MVZ, Germany—is to constantly improve turnaround 
time to deliver fast, high-quality results to physicians 
for improved patient care. To achieve this goal,  
two existing laboratories were consolidated into one, 
and a high-capacity Aptio® Automation solution was 
introduced to harmonize and standardize workflow. 
As a result, Labor Blackholm MVZ has increased 
testing volume, with fewer process steps and less 
manual intervention. We also have achieved faster 
delivery of clinical results while maintaining a high 
level of quality. This study describes the improved 
outcomes realized through laboratory reorganization, 
Siemens Healthineers instruments, and an Aptio 
Automation solution compared to the performance  
of the original laboratories, which used the Roche 
COBAS INTEGRA and MODULAR ANALYTICS analyzer 
series and the ADVIA® LabCell® Automation Solution.
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Introduction  
Labor Blackholm MVZ is a successful  
private independent reference laboratory 
providing comprehensive diagnostic  
services to physicians for more than 25 years.  
The annual workload includes about 6 million 
clinical chemistry tests and 1 million 
immunoassay tests.

In order to further improve service, quality, and 
capacity, two laboratories—Labor Blackholm 
MVZ and Laborgemeinschaft Unterland-
Franken—moved into a new building comprising 
a single laboratory. The core of the new 
laboratory is a Siemens Healthineers solution 
that replaces previous Roche and Siemens 
automation solutions.

The project goals for this complex  
change included:

•  Implementation of one consistent  
workflow based on scalable, extensible 
automation to streamline operations  
and drive efficiency for future growth

•  Standardization of processing for  
consistent high-quality clinical results  
and better patient care 

•  Improved utilization of personnel 

•  Faster availability and transmission  
of clinical results to physicians  
(turnaround time [TAT]) to drive  
customer and patient satisfaction

Project implementation, 
solution description,  
and workflow overview
The consolidated laboratory was set up  
in a new building in Heilbronn and went live  
at the end of December 2014.

The workflow used in the original two laboratories 
located on different floors in the old building  
is shown in Figure 1. Key components of these 

laboratories were the Roche MODULAR series 
configuration with connected clinical chemistry 
systems and the ADVIA LabCell Automation 
Solution with connected immunoassay 
systems. In this scenario, we were unable  
to optimize efficiency, primarily because  
of complex tube-sorting and distribution 
processes for the two separate laboratories.

Figure 2 shows in detail the new consolidated 
Aptio Automation solution with connected 
Siemens Healthineers systems. The automation 
system configuration includes three Rack Input 
Modules (RIM), one Input/Output Module 
(IOM), three Decapper Modules (DM), one 
Aliquotter Module (AQM), and three Rack 
Output Modules (ROM) arranged in a double 
T-shaped layout. Clinical chemistry testing  
is performed on five ADVIA Chemistry XPT 
Systems and immunoassay testing on eight 
ADVIA Centaur® XPT Immunoassay Systems  
and one IMMULITE® 2000 XPi Immunoassay 
System, all of which are connected to a single 
automation track. The automation solution, 
including the connected Siemens Healthineers 
systems, is designed for further expansion  
to accommodate growth and analytical 
requirements of our laboratory to meet 
dynamic market demands.

The high-capacity Siemens Healthineers 
solution has enabled harmonized and 
standardized workflow. For cost-effective 
automated sample-tube registration and 
sorting, the majority of serum and heparin 
plasma samples are registered on two  
ATRAS bulk loader/sorter systems (T&O 
LabSystems). About 97% of all serum  
and heparin plasma tubes are loaded  
onto Aptio Automation after stand-alone 
centrifugation. The citrate plasma tubes  
for coagulation and EDTA blood specimens  
for hematology are registered separately  
on ATRAS bulk loader/sorter systems in their 
specific areas.

Figure 1. Old workflow on two separate floors with two different automation solutions. 

Core laboratory: three Roche MODULAR analyzer series with eight P800 modules and three ISE 900 modules 
connected, plus two Roche COBAS INTEGRA 800 stand-alone analyzers.
Specialty and immunoassay testing: ADVIA LabCell Automation Solution with two sample handlers,  
two decappers, five ADVIA Centaur XP Immunoassay Systems, one IMMULITE 2000 XPi Immunoassay System,  
and one Roche COBAS INTEGRA 800 stand-alone analyzer.
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Figure 2. Layout of the Aptio Automation solution with connected ADVIA Chemistry XPT Systems (5),  
ADVIA Centaur XPT Immunoassay Systems (8), and IMMULITE 2000 XPi Immunoassay System (1). 
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Methodology and results
When clinical laboratory testing was conducted 
in two separate rooms on different floors,  
the daily workload for serum and heparin 
plasma tubes was over 4400 tubes per day.  
The challenges posed by the old setup are 
obvious, with two different reception areas 
requiring management as well as complex pre-, 
intra-, and post-analytical processes. The old 
setup required extensive sorting, transportation, 
and tube reregistration processes in both 
laboratories. In order to perform all assays 
requested for a given tube, often the tube 
needed to be processed and managed  
on both automation solutions, located  
on two different floors.

Another time-consuming task was driven  
by the fact that two different archiving 
concepts had been established in the 
laboratories: Roche COBAS P 512 archiving 
functionality in one lab and ADVIA LabCell 
Automation Solution rack-based archiving 
functionality in the other. This made sample 
retrieval for add-on testing requests very 
labor-intensive.

The new consolidated automation solution 
standardizes and simplifies the entire process 
from sample reception to sample archiving, 
including sample retrieval.

The process starts with sample reception  
and request registration in the new sample-
reception area. With the exception of pediatric 
tubes and tubes that require specialty testing, 
all tubes are loaded onto Aptio Automation 
using the RIMs.

In order to achieve standardized processes,  
the capped tubes are loaded on RIMs 2 and 3, 
while RIM 1 is dedicated to tubes that have 
already been opened (reruns, dilutions, add-ons 
from the archive, etc.). Capped tubes are 
automatically decapped by three DMs, providing 
workflow balancing and backup. Aliquoting  
of primary tubes into secondary tubes for 
specifically defined non-track-based workstations 
in the AQM is performed after sample aspiration 
by the connected analyzers to complete  
the main workload of test requests as quickly  
as possible. The IOM serves mainly as an intra-
analytical buffer for assays with a high 
frequency of reruns. It manages the defined 
sorting of tubes that have requests for additional 
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Figure 3. Total tube volume on Tuesday, January 12, 2016: sample 
receipt/check-in times at sample reception.

Figure 4. Hourly workload distribution of serum and heparin plasma  
tubes on Aptio Automation: sample receipt/check-in times at modules.

Laboratory objectives  
for the study
Labor Blackholm MVZ Heilbronn conducted  
an assessment to verify the overall goals  
of the project. The following key questions  
and considerations were subject to this 
workflow-study assessment:

•  What is the overall assessment of the 
previous laboratory arrangement versus  
the new Siemens Healthineers solution?

•  Have the planned standardization  
and streamlining of workflow processes  
been achieved?

•  Did the Siemens Healthineers solution, 
including the change in workflow, lead to  
a reduction of analytical and manual steps?

•  Has the planned level of consolidation  
been achieved? 

•  Were we able to decrease the turnaround time 
(TAT) for results?

•  Have we reduced overtime hours for employees? 

•  What additional benefits will we find as  
a result of establishing the new generation  
of Siemens Healthineers analyzers in  
our laboratory?
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specialty testing, aliquoted secondary tubes,  
and the fast identification and rejection  
of erroneous tubes for the immediate attention 
of lab personnel. Tubes leave the automation 
system using the ROMs, which assign electronic 
archiving positions to tubes in the Aptio 
Automation racks for LIS-based tube retrieval. 
This single-source-based archiving process is 
both cost- and time-efficient and avoids errors.

Laboratory workflow was assessed on Tuesday, 
January 12, 2016. A total of 12,330 tubes  
of all disciplines were registered with ATRAS 
bulk loaders/sorters (Figure 3). About 44% 
(5880 tubes) had test requests for chemistry 
and immunoassay, including specialty tests.  
Of these chemistry/immunoassay tubes,  
5701 (96.9%) had test requests for the Aptio 
Automation-based assay portfolio and went 
directly onto the automation system. 
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Figure 5. Instrument utilization and workload balancing for connected  
ADVIA Chemistry XPT and ADVIA Centaur XPT Systems, the IMMULITE 2000 XPi 
System, the aliquoter, and IOM sorting.

Disciplines on Aptio 
Automation

Total Number  
of Tests 

Number of Tests  
in %

Number of Tests  
per Tube

Clinical chemistry  37,092 86.7  6.5
Immunochemistry 5359  12.5 1
Both disciplines  42,784 100.0  7.5

Table 1. Tests requested on Aptio Automation.
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Figure 6. Sample registration at the laboratory reception area  
and check-in at Aptio Automation.

The hourly workload distribution on Aptio 
Automation is illustrated in Figure 4. The graphic 
shows the number of primary tubes that required 
aliquoting (705 tubes) and the activities  
on the IOM, such as routing, archiving,  
and sorting. Complete process control for  
Aptio Automation, including intelligent sample 
routing and workload balancing, was performed 
by the CentraLink® Data Management System 
(middleware), based on lab-defined rules.  
Table 1 summarizes the tests requested for  
the 5701 tubes processed on Aptio Automation.

Process control and workload balancing 
performed by the CentraLink system drove the 
utilization of connected instruments. Intelligent 
sample routing enabled balanced utilization  
of the analytical devices on the track (Figure 5). 
In addition to the total number of tests,  

the graphic characterizes the number of tubes 
that required processing on more than one 
instrument in order to complete the requested 
panel, depending on instrument-specific 
panels. Note that ADVIA Chemistry XPT 
System 5 processed significantly fewer 
tests because this analyzer is used  
for specialty testing and 
microtainer tubes. The 
combination of intelligent 
routing and specific system 
features, such as onboard 
aliquot retention  
and a spike-removal 
algorithm, minimized 
manual pre-analytical 
interventions. This saved 
costs, reduced TAT, and 
avoided aliquoting and 
human errors. In addition, 
the potential for sample 
contamination and human  
infection was minimized.

Significant improvements  
in processing times have been 
achieved with the combination  
of the Aptio Automation 
solution and connected  
ADVIA Chemistry XPT  
and ADVIA Centaur XPT 
Immunoassay Systems.
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Table 2. Comparison of TATs for selected core assays: old workflow versus Aptio Automation solution.

Order to IO Module TAT (min)
all instruments

0
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Day: 01/12/2016. Total Records: 42,784. 
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Figure 7. Pre-analytical TAT from sample registration to check-in 
on Aptio Automation.

Figure 8. TAT for chemistry testing on ADVIA Chemistry XPT 
Systems (from Aptio Automation check-in to transmission  
of results to the LIS).

Figure 9. TAT for immunochemistry testing on ADVIA Centaur 
XPT Systems (from Aptio Automation check-in to transmission 
of results to the LIS).

TAT on Aptio Automation was assessed  
for chemistry and immunochemistry test 
results. Tests performed on ADVIA Chemistry 
XPT Systems had a mean TAT of 22 minutes 
and a 95th percentile of 38 minutes (Figure 8). 
Tests performed on ADVIA Centaur XPT 
Immunoassay Systems had a mean TAT  
of 34 minutes and a 95th percentile of  
69 minutes (Figure 9). As mentioned above,  
the higher TAT after 4:00 p.m. was due  
to add-on test requests. TAT includes loading 
on the track, transportation, decapping, reruns, 
dilutions, and add-on tests.

Table 2 summarizes and compares the total 
TATs, from order generation to result transmission 
to the LIS, obtained from the old laboratories´ 
workflow and the new consolidated Siemens 
Healthineers solution for selected high-
throughput core assays running on ADVIA 
Chemistry XPT and ADVIA Centaur XPT Systems.

The above data prove substantial process 
optimization. The new workflow saves manual 
hands-on time for operators by reducing or 
eliminating sorting, transportation, aliquoting, 
rerouting, searching, diluting, and tube-
registration processes. The combination of 
intelligent routing and specific system features 
saves costs, reduces TAT, and avoids aliquoting 
and human errors. In addition, the potential  
for sample contamination and human infection  
is minimized due to fewer manual interventions. 
Thus, results can be transmitted quickly while 
complying with challenging quality standards. 

Significant improvements in processing times 
have been achieved with the combination of 
the Aptio Automation solution and connected 
ADVIA Chemistry XPT and ADVIA Centaur XPT 
Immunoassay Systems. New technical 
developments for both analyzers support  
us in delivering high-quality clinical chemistry 
and immunoassay results, and fast TAT and 
fully automated processes help ensure a high 
level of productivity. Specific system features, 
such as onboard aliquot retention and parallel 
processing, fully automated system  

Assay Criterion 
Old Workflow  

(October 2014)
Aptio Automation  

(January 2016)

Potassium Number of tests 1996 2183

TAT mean (minutes) 127 73

TAT minimum (minutes) 41 24

TAT maximum (minutes) 469 210

Enzymatic creatinine Number of tests 2310 3349

TAT mean (minutes) 160 72

TAT minimum (minutes) 30 28

TAT maximum (minutes) 438 270

TSH Number of tests 1933 2026

TAT mean (minutes) 136 77

TAT minimum (minutes) 112 38

TAT maximum (minutes) 594 208

Ferritin Number of tests 550 513

TAT mean (minutes) 127 78

TAT minimum (minutes) 41 42

TAT maximum (minutes) 469 270

 

The workflow  
improvements have  
resulted in 45% faster  
TAT for clinical chemistry  
testing and 40% faster TAT  
for immunoassay testing  
versus the old solution.

Dr. Dr. Hannes Wickert, 
Specialist Doctor 
(Microbiology, Virology, 
Infectious Disease, and 
Laboratory Medicine).
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The complex organizational structure  
of our old laboratories resulted in significant 
staff overtime, which we wanted to reduce  
with the implementation of the Siemens 
Healthineers solution. This goal was achieved, 
and the new workflow concept allows us  
to free up technicians for more-sustainable, 
high-value laboratory tasks.

Conclusion
The implementation of the Aptio Automation 
solution with connected ADVIA Chemistry XPT 
and ADVIA Centaur XPT Immunoassay Systems 
has enhanced our productivity by reducing 
manual hands-on time and providing proven 
system reliability. The workflow improvements 
have resulted in 45% faster TAT for clinical 
chemistry testing and 40% faster TAT for 
immunoassay testing versus the old solution. 
This obviously improves satisfaction among  
our physicians and sample-submitting 
customers and supports better patient care.  
We have achieved a significant reduction  
in overtime by doing more tests with fewer 
processes and less manual intervention. 

Overall workflow processes are leaner,  
and many intra-analytical steps have been 
eliminated. We have optimized the utilization 
of our resources, including personnel, system 
capacity, and consumables. The simplification  
and standardization of processes have  
resulted in ease of use and less effort  
in operator training. 

The new laboratory concept employing  
the Siemens Healthineers solution has 
improved our medical services. Our new  
facility incorporates the highest level  
of innovation and quality to continuously 
exceed the challenging demands of our 
regional physicians and increase customer  
and patient satisfaction.  

The outcomes obtained by the Siemens Healthineers 
customer described here were realized in the 
customer’s unique setting. Since there is no typical 
laboratory, and many variables exist, there can be no 
guarantee that others will achieve the same results.

maintenance, fewer manual interventions for 
abnormal samples on the ADVIA Chemistry 
XPT System, the spike-removal algorithm,  
fully automated HBsAg confirmation testing,  
and the elimination of monthly cleaning 
procedures on the ADVIA Centaur XPT 
Immunoassay Systems, have helped us  
to achieve our workflow optimization goals.

The intuitive user software, which is similar 
across the ADVIA Chemistry XPT and  
ADVIA Centaur XPT Systems, allowed us  
to transition smoothly from the well-known 
COBAS chemistry analyzers to the new  
ADVIA Chemistry XPT Systems, resulting  
in short training time. In addition, the new 
management functions provided by each 
system enabled us to achieve a high level  
of standardization for operational processes, 
which generated time and cost savings.  

Furthermore, the new ADVIA Chemistry XPT 
and ADVIA Centaur XPT Immunoassay Systems 
have yielded a significant reduction in manual 
hands-on time due to reduced maintenance 
and fewer manual interventions. 

 

Dr. Helmut Lang, Medical Director.
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