CAREERS THROUGH MATHS: LABORATORY TECHNICIAN

JOB DESCRIPTION

A Laboratory Technician is a highly skilled professional responsible for conducting
scientific tests and analyses to support research, development, and quality control
across a diverse range of UK industries. Their daily work is methodical and precise,
involving the preparation of chemical solutions, operation of sophisticated analytical
instrumentation, culturing of microbiological samples, and meticulous recording of
data. They work in environments including NHS pathology labs, pharmaceutical
research and development (R&D) centres like those at AstraZeneca or GSK,
environmental monitoring agencies such as the Environment Agency, and quality
assurance labs for food and drink manufacturers. The role demands strict adherence
to protocols like Good Laboratory Practice (GLP) and UKAS (United Kingdom
Accreditation Service) standards to ensure all results are reliable, accurate, and
reproducible.

The core duties are deeply intertwined with mathematical application. A technician
might be tasked with preparing a series of calibrators for a high-performance liquid
chromatography (HPLC) run, which requires calculating precise serial dilutions from
a stock standard. In a microbiology lab, they would calculate bacterial colony-
forming units (CFUs) per millilitre from a soil sample. In a clinical setting, they might
analyse patient blood samples, ensuring results fall within statistically derived
reference ranges for diagnosis. Every experiment, test, and analysis generates
quantitative data that must be processed, validated, and interpreted correctly.
Mathematics is not just a tool but the central language of the role. It is fundamental to



experimental design, such as using statistical power calculations to determine the
correct sample size for a valid study. It is critical for ensuring accuracy; for example,
a technician must calculate the percentage uncertainty of a measurement to
understand the confidence limits of their result. From validating the linearity of a
calibration curve with an R? value to performing complex stoichiometric calculations
for a synthesis reaction, mathematical competence is what transforms raw data into
meaningful, actionable scientific information that drives decision-making in UK
healthcare, industry, and research.

HOW MATHEMATICS IS USED

* Concentrations and Dilutions: This is the most frequent mathematical task.
Technicians constantly work with molarity, percentage concentrations (w/v, v/v),
and parts per million (ppm). For instance, preparing a 0.1 mol/L solution of
sodium hydroxide from a concentrated stock requires using the formula Mi1V: =
M:V2. In a water quality lab for a company like Thames Water, a technician would
perform serial dilutions to bring a sample containing a high level of a
contaminant, like nitrate, within the measurable range of a spectrophotometer,
ensuring results comply with UK water safety regulations.

Statistics and Data Analysis: Statistical methods are used to validate methods,
interpret results, and ensure quality control. A technician routinely calculates
mean, median, mode, standard deviation, and relative standard deviation (RSD)
for replicate analyses to assess precision. In pharmaceutical quality control, they
use statistical process control (SPC) charts to monitor the consistency of tablet
potency over time, identifying any trends that deviate from the set control limits
defined in the marketing authorisation.

* Algebra and Formulae: Algebraic manipulation is essential for deriving results
from raw instrument data. For example, in HPLC analysis, the peak area of an
unknown sample is compared to a calibration curve (y = mx + c¢) to calculate its
concentration. In a materials testing lab, a technician might use the formula for
tensile strength (Force / Cross-sectional Area) to determine the mechanical
properties of a new aerospace alloy being tested for a company like Rolls-Royce.



* pH and Logarithms: Understanding the logarithmic nature of the pH scale is
crucial. A change of one pH unit represents a tenfold change in hydrogen ion
concentration. A technician in a brewing lab for a company like BrewDog must
calculate how much acid or base to add to adjust the mash pH by a specific
amount, which involves antilog calculations to determine the actual change in

[H*] required.

* Geometry and Trigonometry: While less common, these are important in
specific contexts. In a histology lab, a technician might use formulae for the area
of irregularly shaped tissue samples under a microscope. In an engineering lab,
calculating the angle of refraction of light through a polymer sample requires
trigonometric functions to determine its optical properties.

Statistical and Analytical Methods: Laboratory Technicians are fundamental to
generating the data that fuels evidence-based decision-making in the UK. They use
regression analysis to create and validate calibration models for instrumentation.
They perform hypothesis testing, such as t-tests, to determine if the difference in the
mean concentration of a vitamin between two batches of health supplements is
statistically significant or due to random chance. This rigorous application of statistics
ensures that a new medicine developed in Cambridge is both effective and safe, or
that the level of a pesticide detected in a food sample by a public health lab in
Scotland is accurately assessed against maximum residue levels (MRLs).

KEY SKILLS & TOOLS

Skill/Tool Application

Used to quantify analyte concentration by measuring light

absorption. The technician applies the Beer-Lambert Law (A

Spectrophotometers . . :
(UV-Vis, IR) = glc) to convert absorbance readings 1nt<? concentrt?ttlon
values, for example, to measure the protein content in a
sample using the Bradford assay.
Used for advanced data analysis and quality control. A
Statistical Software technician might use Minitab to perform an Analysis of

(Minitab, R) Variance (ANOVA) to compare the efficacy of three different



disinfectants used in a hospital lab, ensuring compliance with
NHS standards.

The ubiquitous tool for organising, calculating, and

. . presenting data. Used to create calibration curves, perform
Excel with Data Analysis . T . o
basic statistical tests (e.g., calculating standard deviation),

Toolpak
and generate graphs and charts for reports to management or
regulatory bodies like the MHRA.
Increasingly used for automating data processing, complex

. mathematical modelling, and custom analysis scripts. For
Python with NumPy/ . . . .
. . . instance, writing a script to automatically analyse thousands
SciPy libraries

of data points from a high-throughput drug screening assay in
an R&D lab.

Operates this instrument to separate complex mixtures.

High-Performance
Liquid Chromatography
(HPLC)

Mathematics is key for calculating retention times, peak
areas, and using internal standardisation to correct for
variations in sample preparation, ensuring accurate

quantification of active ingredients.

The ability to succinctly present complex mathematical data

. and statistical conclusions to scientists, managers, and quality
Technical Report .. .. C e
personnel. This includes explaining the significance of a p-

Writing ] . . .
value or a confidence interval in a non-technical way for
stakeholders.
Applying statistical quality control methods to monitor
analytical processes. This involves calculating warning and
Control Charts & action limits (typically mean * 2SD and mean * 3SD) and
Uncertainty Budgets combining all sources of error (e.g., balance, pipette,

temperature) to calculate the overall uncertainty of a
measurement, a requirement for UKAS accreditation.

Typical Pathway: The most common entry route is via an apprenticeship, such as a
Laboratory Technician Level 3 or Science Manufacturing Technician Level 5
apprenticeship, which combines paid work with study. Alternatively, one can pursue
academic qualifications: strong GCSEs (especially in Maths, English, and Double
Science) are essential, followed by A-levels in Chemistry, Biology, and/or
Mathematics. Many technicians hold a relevant foundation degree, HND, or BSc in a
subject like Applied Sciences, Biomedical Science, or Chemistry. Career progression

can lead to a Senior Technician role, Lab Manager, or specialisation (e.g., Molecular



Biology Technician). Professional registration as a Registered Science Technician
(RSciTech) with the Science Council is a recognised mark of competence and aids
career advancement. Continuous professional development (CPD) is offered by
organisations like the Royal Society of Chemistry (RSC) or the Institute of Biomedical
Science (IBMS).

Industry Demand: Demand for Laboratory Technicians in the UK remains strong. The
UK government's focus on life sciences and its £94 billion life sciences sector creates
ongoing opportunities in pharmaceuticals and biotechnology. Furthermore, an
ageing population increases demand for NHS diagnostic services, and heightened
environmental concerns drive need in monitoring and testing roles. Skills in data
analysis and mathematical rigour are particularly sought after, as the industry
becomes increasingly data-driven.

Real-World Impact: Laboratory Technicians were on the frontline of the UK's
response to the COVID-19 pandemic, processing millions of PCR tests whose results
relied on precise logarithmic calculations to determine viral load. They play a vital
role in ensuring the safety of the UK's food and water supply, the quality of
manufactured goods, and the development of new life-saving drugs. Their
mathematical precision directly contributes to public health, environmental
protection, and the UK's reputation as a world leader in scientific innovation and
manufacturing excellence.
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