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Preanalytical challenges in an 
automated lab?
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• Sample transportation

• Sample reception

• On-track stability 

• Volume detection

• HIL indices

• IT
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Sample transportation

• In-house samples (phlebotomy clinic, wards)

– Pneumatic transportation system (PTS)

– Other transportation ways

– Manually

– Other samplers (hemodialysis, ICU, etc.)

• External samples (GP’s, other hospitals)



Sample transportation
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Sample transportation

Do we have everything 

under control?
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Sample transportation

Streichert et al. Determination of hemolysis thresholds by the use of data loggers in 
pneumatic tube systems. Clin Chem 2011;57:1390-7.
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You may need

• Test of (all) transportation routes with 
predefined quality demands (as for analyses)

• Continuous QC

– G-loggers and knowledge about max values

– Median potassium values?

• Be aware of differences between patient 
cohorts!

Sample transportation



Sample reception

• Automated sample reception

– Bulk sorters/direct on track

– Racks from internal sampling

– Racks from GPs

• Arrival registration

• Cap colour recognition

• Sorting
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Benefits
• Well-described, uniform procedures
• Less hands-on
• Expedit sample registration 
• Faster TATs

Pitfalls
• Overview?
• The sorting algorithm?
• How do we gather experience?
• And initiate optimizations?

Sample reception
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ERROR Statistic_ March 2019

Start date Mar-2019

Days 01 02 03 04 05 06 07 08 09 10 11 12 13 14

ERROR_ALIQUOT 0 16 87 97 66 67 6 4 72 68 72 99 38 4

ERROR_BARCODE 32 50 218 191 112 130 23 23 198 170 134 191 159 30

ERROR_GENERAL 4 8 219 186 289 154 18 10 377 339 234 317 34 5

ERROR_LOOPING 13 11 137 111 51 48 11 15 202 130 76 94 68 28

ERROR_SENSOR 5 5 56 36 40 33 11 7 18 24 42 29 34 5

ERROR_TAC 33 26 115 93 70 83 11 12 86 96 82 73 76 11

TAM_3 ERROR ORDER 24 66 176 143 119 147 11 55 174 138 158 164 144 29

Error total 111 182 1008 857 747 662 91 126 1127 965 798 967 553 112

Input total 1718 1708 9478 8304 8049 7764 1604 1488 9280 9047 8468 8591 7350 1411

Error % 6,5 10,7 10,6 10,3 9,3 8,5 5,7 8,5 12,1 10,7 9,4 11,3 7,5 7,9

Sample reception
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Sample reception
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You may need

• Stability control (sampling → reception)

• Overview – daily/weekly/monthly?

• Quality indicators!

• Continuous optimization of sorting algorithms

• What about STAT samples? Pediatric samples?

Sample reception
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On-track stability?
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On-track stability?

• Has the stability actually been tested?

• Stability after decapping? (ammonium, CO2)

• Evaporation, especially for pediatric samples?

• What is the track time actually? Any queues?
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On-track stability?

You may need

• Validation of the stability of fragile samples

• And analytes!

• Time statistics is necessary – also considering
worst case scenario

• Place equipments correct (e.g. for Ca++)
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Volume detection

Benefits

• A precise, standardized evaluation

• Security (primarily for coagulation testing)

Pitfalls

• Rejection of too many marginal samples?

• Time?

• Calibration?
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Volume detection

You may need

• Calibration and/or QC of volume detection?

• Statistics over rejected samples 

• Reevaluation of cutoff?
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HIL indices

Benefits
• Standardized
• Reproducible
• Can be defined individually for each analysis
• Documentation available, e.g. for QI

Pitfalls
• Evidence-based?
• Extra analyses (= time)
• Are the HIL analyses in control?
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HIL indices

Gils et al., JALM 2017
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HIL indices

You may need

• Validation and internal QC

• External QC participation

• Which cut-off’s are used?

• And how are the clinicians involved?
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IT

Challenges?

• IT QC when: 

– New equipment is added

– New analyses are established

– Applications are added or updated

– After service/PM

• Routine cooperation between manufacturers of 
middleware, LIMS  and EPJ systems, along with 
local/regional IT and your own specialist

• Should test reports be tested regularly at the 
”receiving end”?



You may need

• Clear, well-known SOP’s

• IT experts at the lab (!)

• Improved systems from the companies – what
happened to plug’n play?

• IT bots that can solve the problems themselves?

IT



In summary

• Automation do improve lab efficiency!

• But it is not fully automated!

• There are still many issues to monitor to ensure 
quality of the entire process – especially 
preanalytically!

As a minimum you must be aware of



In summary

• PTS QC prior to use and continuously

• Reception Statistics and continuous reevaluation 
of sorting algorithms

• Volume QC and reevaluation of accept limit

• HIL Validation and continuous QC

• Storage Reevaluate algorithms

• IT Yes, QC is indeed needed!

• And Use Quality Indicators

• Remember Keep your eyes on the sample!



SO
Are there any preanalytical challenges 

in an automated lab?

INDEED!

But they can be solved with 
knowledge, awareness and 

good old-fashioned QC



ENJOY
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