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Why 
Automate

B Y  T O M  L A D E

T        hinking about automating your lab process?  The concept of lab 
automation sounds wonderful and exciting.  Automation can 

improve the efficiency of a lab and more. Figuring out the best “here” 
or “there” creates the challenge.  Likewise, getting the most from 
automation depends largely on the specific application.  Management, 
Scientists and End Users must know what goals to pursue.  Choosing 
the correct automation is situational as well as the specific spots where 
automation could do the most good.
 
The first step in any lab automation process improvement project should 

be to analyze and justify the potential benefits before determining what is going to be purchased.  In other words, “what are the 
measurable improvements to the process” caused by implementing automation.  Sometimes the value of automation is clear.  
Other times it takes a more extensive evaluation and analysis.

Following is a list of 14 Reasons to Automate.  Many of the items on the list can be interrelated to each other or they can stand on 
their own merits.  In the end you may find only one good reason to automate or may have multiple justifications.   

  1. Improve Productivity/Increase Throughput:  This is probably the most prevalent and obvious reason to implement 
automation. The ability to perform a high or ultrahigh throughput assay with fewer or same number of employees; or by 
reducing the time it takes to perform a repetitive task.  The goal is to get more process steps completed or more data points 
produced in a set period of time.

  2. Decrease Cycle Time:  This is related to improving productivity, but with a narrower focus.  There may not be an overall need 
for higher throughput in the process, but there may be a process step or steps that need to be completed in a very short time 
frame.  One example:  Where there are several process steps (Sample Prep, Assay Set-Up and Detection).  Taking one of those 
steps and shortening the time it takes to complete from several hours to just one or two hours.  The sample load may not be 
high, but in this situation one of the processes takes too much of the total process time.

  3. Free Up Staff (Walk-Away/Unattended Automation):   There are important tasks to get done in the lab, many of 
these are tedious and time consuming.  Employee time is valuable. Why not free up staff to do other, more complex or less 
automation friendly processes?  Addressing “Walk-Away” process steps with automation is different from “throughput” issues.  
The goal on Walk-Away automation should be to measure the value that automation can provide by reducing the time staff is 
interacting with the instrumentation.

  4. Perform Complex Task:  Certain operations cannot be or are difficult to accomplish without the aid of a machine.  Typical 
operations might include high volume hit-picking/cherry-picking, or re-arraying.  This could also include assay miniaturization, 
where sub-microliter fluids need to be dispensed or transferred to a high-density array.  In many of these cases there is 
opportunity for a large number of errors if done manually; or in some situations the only way to perform the needed function is 
through automation.  These processes have requirements for precision, miniaturization, or complexity, that cannot be achieved 
manually.

  5. Ergonomics:   This is focused on addressing the issue of elimination of repetitive motion.  This can be a key work 
environment issue in the laboratory, as it directly impacts employee comfort and productivity.  Performing repetitive tasks in the 
lab often takes a toll on workers both physically and mentally, resulting in decreased productivity, jeopardized quality, lowered 
employee morale, and significant injuries.   Automation can save significant costs for employees and employers by eliminating 
repetitive tasks that cause injuries and lost workdays.  

6. Reduce Cost, Staffing Needs:  Again, we are addressing the ability to perform repetitive semi-complex tasks with fewer 
errors and fewer employees.  Automation does not get tired, go to meetings, or take vacation.   Ever-Increasing labor costs 
continue to be the trend in research laboratories.  Automation has allowed management to utilize staff to perform other tasks 
that are typically more difficult to automate.

7. Improve Quality (Outcomes, Consistency, Precision, Accuracy):  Consistency of inputs and process steps in any 
process equals consistency of outputs.  Automation can perform processes with greater uniformity and conformity to quality 
specification.  Organizations often implement Six Sigma or Lean methodologies to reduce variation and defects in process 
outcomes.  Similarly, one of automation’s chief benefits is the reduction of defect rate and variation.  An example would be 
using automation specifically designed to transfer or deliver nanoliter volumes consistently and accurately. 
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8. Error Reduction:  Automated processes can reduce or eliminate defects in a process system, which in turn saves money 
and enhances the process.  An automated process will also ensure that each process function will run effortlessly and that it will 
run the same way every time.  One example would be the implementation of “Smart Pipetting”.  This utilizes bar codes on source 
and destination labware to decide where fluids are transferred.  Utilizing this technology eliminates the errors with lab techs 
putting the labware in the wrong location and/or the software will correct or inform the user of errors. 

9. Improve Safety:  Beyond the ergonomic issue addressed earlier, sometimes certain process steps can be hazardous to 
the worker.  This may be due to harmful substances or chemicals being used in the process or possibly due to a dangerous 
physical process step.  By automating a given operation and transferring the worker from active participation in the process to a 
supervisory role, the work is made safer.

10. Improve Morale:   Some lab processes do not meet the ergonomic standard for action, but they are still repetitive and 
boring; or are just ugly and unpleasant to perform.  Bored or unhappy employees can quickly decrease the morale through 
the entire laboratory environment and performance will decrease and defects will increase.  The use of the proper automation 
technology can create a happy and motivated workforce not burdened by repetitive unpleasant tasks or the requirement of 
achieving high degrees of accuracy or constant high throughput.   

11. Make Decisions:  This is based on setting up a standard set of business rules and preset parameters within the automation 
control and scheduling software.  This is a lightweight application of AI (artificial intelligence).  In the lab environment it has 
historically been called dynamic, event driven or active scheduling.  One example of this is; during an automaton run, the 
control software receives data (from a barcode or from the output of some other analysis) and then the system makes a 
decision, based on a pre-set program of rules, of what process should be performed next.  This can help improve workflows as 
well as detect and correct errors without manual labor involvement.

12. Workflow Management:  Many automation projects have the unintended consequence of moving the bottle neck to 
a different step.  This can be avoided by taking an overview of the entire process and then implementing an automation plan 
that normalizes the entire process so that the daily workflow is constant and stays on schedule with the other steps.  This results 
in a more predictable throughput and outcome.  This can also reduce stress on a system and the employees.  Another reason 
workflow management could be essential is when you are working with a temperature sensitive reagent, one that may not 
perform well if exposed to ambient temperatures for too long.  An example of this might be a Just-In-Time inventory automated 
system that will dispense temperature sensitive reagents into the wells of an assay plate.  

13. Retool/Upgrade:   If your lab has been in the automation business for a while, maybe your instrumentation has seen better 
days.  The process you are doing and the requirements may not have changed much, but technology has changed and your 
systems are out of date or just worn out.  Maybe a vendor has informed you that your system has reached its “end of life” and 
will no longer be supported.  In all these situations it’s probably time to upgrade and retool your automation instrumentation, 
components and software.

14. It’s Cool:  Automation is cool.  Cool Technology sells. When tech companies like Apple, Sony and Tesla are designing their 
products they are also keeping in mind the cool factor.  This may not be the best justification for capital purchase of automation, 
as it could distract from the business values for implementing automation.  You typically pay more for that cool look.  A cost-
effective well-designed system could do the same job at a fraction of the cost. 

http://contextualautomation.com/
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