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Many infomercial products are created to address the needs of disabled people.  
Market forces don’t support R+D for a small target audience, so products also marketed to the average consumer, leading to the seemingly unrealistic or excessive use cases depicted here.

“I’m just tediously doing the same thing over and over again in this software!”“This data is always in the wrong format!”“There’s too much data to deal with! This will take forever!”



Automation

• Use of software to perform tasks with minimal human 
intervention

• Budget and staffing issues challenge us to do more with less
• (This is not to say these issues should remain unaddressed!)

• Automation can
• free up staff for work where human judgement is essential

• reduce tedium / burnout

• reduce human error
• transcription, off-by-one, distraction, et cetera



Should I automate this?

Spielberg, S. (1993). Jurassic Park. Universal Pictures.



Munroe, R. (n.d.) Automation. XKCD. 
Retrieved February 18, 2026, from https://xkcd.com/1319/

• Time spent automating vs time saved

• Who is your target group? 
• “Don’t invent the future” – fill a real need

• What software can they access?

• What output can they work with?

• Can they use the tool? SOP/manual

• Can they maintain the tool? Without you?

• Documentation
• How does the tool work?

• GDPR – use minimal data!

Should I automate this? - Practicality



• Assess risk
• Malfunction, Unavailability

• Plan sanity checks
• Look at real-world examples

• Define expected values, value ranges
• NHS number format, date of birth, ref ranges, sexes, genders, etc.

• Plan how to validate your tool 
• Use dummy data with known output

• Use “bad” data to test sanity checks

• Avoid unneeded, dangerous abilities

Should I automate this? - Safety



• Fail early 
• Check data/scripts at startup

• Check state before committing to next step

• Fail safely
• Sanity check data, stop/alert if wrong

• Ask for user confirmation

• Include a documented emergency stop

• Fail loudly
• Alert user (sound, speech synth, popup)

• Log errors 

Armstong, S. (Director). (1940). Fantasia [Film]. Disney.

Should I automate this? - Safety



Zemeckis, R. (Director). (1992). Death Becomes Her [Film]. Universal Pictures.

Now a warning?!

Now, a warning



• Current “AI” products (Copilot, ChatGPT, etc.) are based on Large 
Language Model (LLM) technology

• “LLMs operate by predicting the next word in a sequence based on 
statistical correlations identified in large datasets. 
However, while these models are effective at producing text that 
appears coherent and contextually appropriate, they do so without a 
genuine understanding of meaning or context.” 
 (Bélisle-Pipon, 2024; emphasis mine)

• “Vibe coding” is the practice of having a LLMs generate source code

Should I automate this? – LLM-generated code 
(“Vibe coding”)



• “Vibe code” reproduces errors present in 
training data, including
• Vulnerabilities

• Malicious code

• Generating code via LLMs atrophies 
development of your own coding skills

• If you cannot explain the code, you will 
struggle to test, adjust, or evaluate it.

Risks of “vibe coding”

Cyberplace.Social post. Beaumont, K. (2025). 
https://cyberplace.social/@GossiTheDog/116080909947754833
Retrieved 16-Feb-2026



Copilot - Terms of Use. (2025). https://www.microsoft.com/en-us/microsoft-copilot/for-individuals/termsofuse
Retrieved 27-April-2026



Unknown author. (1979). IBM Training Manual. IBM.



before

Derrickson, S. (Director). (2016). Doctor Strange [Film]. Marvel Studios.



Projects Showcase
Automations large and small



Problem #1 – GP phone and bypass numbers

• Many results are phoned out each day

• The correct phone numbers let staff succeed on the first try

• NHS Service Finder is often not accessible to lab staff

• In-houses numbers may change - Ward moves etc

• LIMS software does not often have built-in or up-to-date phone 
numbers

How can we efficiently list and share phone numbers?



Youtube Logo | Figma

https://youtu.be/3FD9xl-MNb4


Automation for Problem #1: Excel
• Excel includes automation tools

• Macros (VisualBasic)

• PowerQuery (for limited automation)

• Excel has other ‘hidden’ abilities
• Developer tab (enable in options)

• Deploy radio buttons (Developer tab: 
Insert > Form Controls) 

• Link controls to a cell: Cell value changes 
when button(s) clicked



Automation for Problem #1: Excel
• Consolidate data

• Paper records of phone numbers - wards, secretaries, GPs

• Bypass numbers from NHS Service Finder 

• Add keywords, e.g. On call Paed Dr;oncall;paediatrics;baby;BLEEP

• Excel formulae search for keyword match, then Rank() the hit

Column Formula Purpose

RoughSearch
=IFERROR(LEN([@SearchKeywords])/FIND(LOWER(Search!$C$2),
LOWER([@SearchKeywords])), "")

Where in SearchKeywords are the contents of the Search box found? 
(fraction of total length). If error (no match), return "".

Offset =IFERROR([@RoughSearch]+(ROW()/COUNTA([SearchKeywords])), "")
Add unique offset (row number divided by number of rows) to tie-break 
equal search results. If error, return "".

Rank_
Inpatient

=IFERROR(RANK.EQ([@Offset], [Offset], 1), "")
Rank offsets, i.e. turn into unique index, from 1 to X.
If error, return blank ("").



Learning points (Problem #1: Phone numbers)

• Tools you’re already familiar with can be used to automate

• Small improvements can make a large cumulative impact

• Excel form controls + formulae can create an interface without macros

• Hide calculations, lock non-input cells

• Supply multiple relevant keywords (former names, common abbreviations)

• Use version control to ensure tool is up to date, e.g. Q-Pulse 
• Avoid proliferation of personal copies!



Problem #2 – LIMS testing

• Bolton switch LIMS in August 2025, requiring complete validation
• 100s of simulated patients and samples for specific scenarios

• Documentation (screenshots) of testing

• Large volume of highly repetitive work

How can we efficiently validate the many tests in our new LIMS?



Youtube Logo | Figma

https://youtu.be/-4abzC6J2Sc


Automation for Problem #2: PowerShell/C#
• Simulate keys presses / mouse 

clicks (using C# code)

• Can take screenshots
• Compare to pictures from file 

(“computer vision”)
• check if box is ticked

• check if message appears

• Save screenshot as documentation

• Fail-safe checked in each function
• Check cursor position

• If in corner of screen, terminate self



Automation for Problem #2: PowerShell/C#
• Helper macro turns 

screenshots + log files into 
one sheet of documentation 
per simulated sample

• Output evaluated by humans
• Pass / Fail / Flag

• Copies licensed to Blackpool, 
Northern Care Alliance to 
support their LIMS go-live



Learning points (Problem #2: LIMS testing)

• Using code (PowerShell / python ‘pyautogui’) or software (AutoIT, 
Auto Hotkey, etc.) you can automate complex KB + mouse tasks
• Include a fail-safe (e.g. mouse in corner of screen), sanity checks!

• Keyboard shortcuts preferable to clicks (independent of screen size)
• Hold ALT; ALT + (underlined letters on screen) = hotkey

• Computer + account(s) unavailable whilst KB/M automation runs
• Get virtual machine, prepare test accounts

• Use speech synthesis for updates, e.g. if only one screen



Problem #3 – NPEx notifications

• NPEx website shows a max of 100 notifications, even if >100 notifications 
available

• Important and less important notifications are mixed
• Unmapped reportable, blocking result transmission – Important
• “Order has been restored” – less important

How can I find the important notifications among all of these?



Youtube Logo | Figma

https://youtu.be/3mqn_InJ-vA


Automation for Problem #3: Python

Fig. X – Graphical user interface (GUI), built using python 
module ‘tkinter’

• Interpreted scripting language
• Can compile to (large) exe

• Many free online tutorials

• Many libraries available to add 
functionality
• tkinter to create GUIs

• requests for interaction with 
websites

• pyautogui or pyautohotkey for 
mouse/keyboard automation

Be cautious installing external libraries. They can include malicious code.



Automation for Problem #3: Python

• Most browsers have “dev 
tools” (try pressing F11/F12)

• Use dev tools “Network” tab 
to examine traffic between 
local terminal and website

• Use library “requests” to 
emulate talking to server

• Use library “Beautiful 
Soup” to parse HTML 
responses from server, and 
extract data



Automation for Problem #3: Python

• With python, you can:
• Extract + tidy all error messages

• Mark messages as “Fixed” en 
masse
• instead of individual clicks

• Marking applies to all users!

• Resend test results for a list of 
specimen IDs
• instead of copy, paste, click, wait, …

• Extract configuration backup

• Mass-download results
• instead of checking one by one



Learning points (Problem #3: NPEx)

• You can automate working with websites

• HTML responses are easy checkpoints

• Do not hardcode passwords into your tools

• Implement rate limits / rate limit checks

• Exercise caution when working with live systems!



Problem #4 – Minimum retest intervals

• Minimum retest intervals (MRIs) are common cost-saving measures

• Cost per reportable and request volumes differ per test

• Simulation of the impact of MRIs can inform implementation
• Implementation of MRIs is always balanced with clinical need!

Which minimum retest interval(s) will likely generate savings?



Youtube Logo | Figma

https://youtu.be/a5cKJ6-F1oA


Automation for Problem #4: R + shiny

• Obtain + process cost-per-orderable data, requesting patterns

• Use R library “shiny” to create an interactive website for processing
• ui(): Control elements to specify test, reference range, MRI parameters

• Visual elements to show output

• What controls do users need?

• server(): Background functions 
• apply MRI on a per-patient basis

• Plot data, output

• Change UI when user clicks things



Learning points (Problem #4: Retest Intervals)

• Complex data processing can be automated in R, and made visual 
with libraries like shiny

• Humans are visually-oriented creatures
• A well-designed interface makes tools accessible

• Graphical representation can make data easier to assess

• Consider how your tool is deployed
• shiny apps need either R installed or to be run on a server



Summary of automation projects

Project Time to build + test Saves Notes

Phone List 
(Excel)

5 days
5+ min / 
workday

Staff favourite

autoTester
(C#/PowerShell)

2 months (recreating Pyautogui)
1 month  (build, test autoTester)

100+ 
hours

Project previously built in 
python, but python was not 
available at the time.
Management favourite

NPEx Interface
(Python)

2 weeks
~ 30 min / 
week

MRI simulator
(R / shiny)

2 weeks
~15 min / 
simulation



Lightning round
Minor projects, showing other automation technologies (and their drawbacks)



iQC review - pretty borders macro

• 33 line Visual Basic macro 

• Did value in column x change?

• If yes, draw borders from last 
value change to here



Project Scylla dashboards

• Custom web server 
(C#/.NET/HTML/JS)

• Produces HTML dashboards for LIMS
• Recent add-on requests

• Recent A&E results released

+ Purpose-built for lab, A+E needs

+ Could significantly improve TATs

- Not approved yet (security concerns)

- In-house software development 
comes with audit responsibilities



Bolton Book-in Buddy

• HTML/JavaScript/CSS, in single file

• Helps staff find LIMS codes, identify 
sendaways, check sample containers

+ Easy to use

+ Single file for storage on Q-Pulse

+ Runs in any web browser

- Impossible to maintain without web dev 
skills

- Raw SVG vector data and JSON data 
structures, all in one file

- Limited search function



VSCode / Regex

• VSCode is a free, flexible code editor 
• Programming language syntax highlighting (R, Python, etc)
• Processing comma-separated data (via extension “Rainbow CSV”)
• Can comparing two (text) files and highlight differences (and full git support)
• Support regular expressions

• Regular expressions (“regex”) are used to flexibly search/replace data
• “Find every line that start with ‘26B’ and exactly six numbers, then put a 

newline/tab before that”
• Find ‘^(26B\d{6})’ and replace with ‘$1\n’

• Powerful, but tricky at first
• Many online tutorials – http://regex101.com, https://www.regular-

expressions.info/ 

http://regex101.com/
https://www.regular-expressions.info/
https://www.regular-expressions.info/
https://www.regular-expressions.info/


Summary – How can I start automating?

Power
(arbitrary units)

 flexibility – libraries/kit

Ease of use
(arbitrary units)

Complexity of syntax
Learning curve

Tutorials/Support
Failing safely

Excel
+ Available almost everywhere
- VB macros often blocked (security)
- VB is hard to debug
- PowerQuery is not flexible

PowerShell
+ Part of Windows 
+ Extremely flexible, includes C#
- Could damage your system, 
 if operated really badly
- Hard to debug

Python - https://www.python.org/

+ Beginner-friendly syntax 
+ Many online tutorials
+ Large selection of libraries
+ Can compile to exe, render GUIs
- Slow when handling large datasetsR - https://www.r-project.org/ 

+ Fast with large datasets/tables
+ Large selection of libraries
+ Make pretty graphs
- Limited utility for non-scientific use
  (python is easier)
- Fewer tutorials for beginners

VSCode - https://code.visualstudio.com/

+ Powerful text editor
+ Supports regex, git
+ Extensions for R, Python, CSV data, etc.
- Have to turn off intrusive AI “tools” (once)

• Software you already use (Excel, etc.) can be used to automate
• Small improvements can have large cumulative impact
• Find a real need, and fulfil it
• Consider patient safety and user needs at all stages
• Test, validate, and document your tools

lorenz.becker@boltonft.nhs.uk
Reasonable consultancy rates

For other projects, see 
https://github.com/lkbecker
No warranty given or implied

mailto:lorenz.becker@boltonft.nhs.uk
https://github.com/lkbecker
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