
Simple and Flexible 
Automation for 
BioTech Companies

Simple and Flexible Automation

W
h

ite Pa
per

1-888-593-5969 • www.biolynx.ca • tech@chromspec.com

Available in Canada from...



2tubewriter.com

Table of Contents

Simple and Flexible Automation for  Biotech Companies. 4

1.0 The Growing Role of  Laboratory Automation in Biotech .       .       . 5

1.1 The Case for Automation in Biotech Labs.      .       .       .       .       .       .       .    6

   .    .    .    .    .    .   71.1.a The State of  Automation in Biotech Labs 

1.2 Use Cases for  Automation in Biotech                    .       .       .       . 9

1.2.a Benchtop Automation for  Biotech.    .    .    .    .    .    .    .    .    . 10

2.0 Automation in the Lab to Unleash the Potential  of  Your People .       . 1 3

2.1 Why Automate Your Lab Processes? .       .       .       .       .       .       .  14

2.2 Unleashing Staff  Potential  Through The Automation of  Lab 
Processes .       .       .       .       .       .       .       .       .       .       .       .       .  15

2.3 Considering the Best Automations for  Your Lab .      .       .       .       .  17

3.0 Evolving Best Practices in Sample Tracking .       .       .       .       .       . 1 8

3.1 The Importance of  Implementing Best Practices into Your Lab’s 
Sample Tracking .       .       .       .       .       .       .       .       .       .       .       .  19

3.2 Dif f icult ies in Sample Tracking .       .       .       .       .       .       .       . 21

3.2.a Managing Storage Units .    .    .    .    .    .    .    .    .    .    .    . 22

3.2.b Navigating Labeling Systems .   .    .    .    .    .    .    .    .    .    .    23

3.2.c Managing Audit  Trai ls .    .    .    .    .    .    .    .    .    .    .    .    .    . 25



3tubewriter.com

3.3  Incorporating Best Practices Into Your Sample Tracking .       .      26

3.3.a Mapping Out Storage .   .    .    .    .    .    .    .    .    .    .    .    .    .    27

3.3.b Inter-Lab Communication .    .    .    .    .    .    .    .    .    .    .   28

3.4 Modernizing Your Sample Tracking .       .       .       .       .       .       .    29

4.0 Lab Operations in a Post-COVID-19 Landscape .      .       .       .       .       .  30

4.1 Challenges in Lab Management in The Pandemic Landscape .      .  31

4.1.a Managing Remote Staf f .    .    .    .    .    .    .    .    .    .    .    .    .    32

4.1.b Staf f ing Shor tages .    .    .    .    .    .    .    .    .    .    .    .    .    . 33

4.2 How COVID-19 Has Changed Lab Operations .      .       .       .       .       .  34

4.2.a Reduced In-Lab At tendance .    .    .    .    .    .    .    .    .    .    .    . 35

4.2.b How Automation and Process Innovation Are Changing Lab 
Operations .   .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    .    37

4.2.c Lab Digit ization Post-COVID-19 .    .    .    .    .    .    .    .    .   39

Conclusion .       .       .       .       .       .       .       .       .       .       .   41

Contact Us .       .       .       .       .       .       .       .       .       .       .   42



tubewriter.com

Simple and Flexible 
Automation for Biotech 
Companies

4



5tubewriter.com

Few industr ies were lef t  unal tered 
in  the af termath of  the COVID -19 
pandemic ,  w i th  the  l i fe  sc iences 
among the most direct ly af fected. The 
pandemic saw unprecedented levels of 
demand for sample test ing, as well  as 
a global  ef for t  to produce a vaccine.

In the wake of this chaos, the biotech 
industry has seen a renewed industry 
push for increased urgency in br inging 
new drugs and therapies to market.  I t 
can of ten take upwards of  ten years 
and $1 bi l l ion to  br ing a new drug 
to market  -  and with this increased 
pressure to produce more, get bet ter 
results,  and to do so more quick ly, 
biotech labs may be concerned about 
keeping pace with demand. 

This is  where automat ion comes in 
– automat ion systems help labs do 
more,  wi th  less.Benchtop automa-
t ion can be used, for  example,  to set 
up exper iments and per form exper i -
ments without l imited need for human 
observat ion or management,  thereby 
reducing the oppor tunity cost of valu-

able staf f  t ime used for menial opera-
t ional tasks. Automation represents a 
promising avenue of  added value for 
biotech f i rms by helping to deal  with 
ever- increasing throughput volumes 
and improving the qual i t y  and rel i -
abi l i t y  of  results.

1.0 	The Growing Role of 
Laboratory Automation 
in Biotech

https://www.labiotech.eu/opinion/lab-automation-life-sciences/
https://www.labiotech.eu/opinion/lab-automation-life-sciences/
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The relevance of  laboratory automa-
tion is greater than ever, as evidenced 
by a Nature survey. 1,576 researchers 
were pol led on the reproducibi l i t y  of 
exper imental  data with discouraging 
results  – 70% of  respondents have 
been unable to reproduce the results 
of a peer ’s experiment, with more than 
50% unable even to reproduce their 
own results. 

This repor t  highl ights the need for a 
greater level of reproducibi l i ty across 
the industr y,  which can be achieved 
through reduc ing the inc idence of 
human er ror.  The int roduc t ion  of 
automat ion systems helps not  only 
to reduce the need for direct  human 
involvement in manual  exper imental 
processes, but also enhances overal l 
lab product iv i ty  whi le y ielding more 
repl icable and accurate results.

1.1 	 The Case for Automation in 
Biotech Labs

Nature survey.  1,576 
researchers were polled 
on the reproducibility of 
experimental data with 
discouraging results 
– 70% of respondents 
have been unable to 
reproduce the results 
of a peer ’s experiment, 
with  more than 50% 
unable even to repro-
duce their  own results

https://www.nature.com/articles/533452a
https://www.nature.com/articles/533452a
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The biotech industry deals with huge 
swathes of  data and ever-growing 
vo lumes of  samples,  present ing 
many oppor tunit ies to generate ef f i -
ciencies through the implementation 
of  automation systems.

McKinsey & Company repor ts on 
the  fu ture  of  automat ion  in  US 
BioPharma,  providing a quot ient 
that  rates the dig i ta l  matur i t y  of 
several  industr ies for  compar ison. 
A score of  70 - 80 is  awarded to 
indust r ies  recognized as  d ig i ta l 
leaders.  Perhaps surpr isingly,  the 
pharmaceut ical  sector  scores 29, 
thus ranking lower in terms of digital 
matur i ty than the banking, media, 
te lecom,  reta i l ,  and  hosp i ta l i t y 
sectors.

These stat ist ics suggest low rates 
of  adopt ion of  cut t ing-edge tech-
nologies,  and higher  assoc iated 
costs.  The same repor t  est imates 
general and administrative expenses 
for  biological  and pharmaceut ical 
companies as 7% of revenue, 1.5-2% 
higher than comparable sectors.

Automation should be 
regarded as a tool  to 
"break the l inear rela-
tionship between work-
load growth and cost "

1.1.a The State of Automation in 

Biotech

https://www.mckinsey.com/industries/life-sciences/our-insights/automation-and-the-future-of-work-in-the-us-biopharma-industry
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This provides a compell ing case for 
the audit  of  lab processes to ident i f y 
bot t lenecks and potent ia l  t ime and 
cost-savings through the implemen-
tat ion of  automation equipment.  The 
upfront  cost  of  automat ion technol -
ogies is  quick ly of fset  by long-term 
labor savings and should be regarded 
as a tool to “break the l inear relat ion-
ship between work load growth and 
cost.”

Look ing  to  the  fu ture,  the  lab  of 
tomor row i s  l i ke ly  to  re ly  much 
more heavi ly  on machine learning 
and benchtop automat ion systems. 
Inc reas ing  uptake  o f  au tomat ion 
equipment is being spurred on by the 
growing accessibi l i t y  and advance-
ment  of  automat ion  technologies, 
as wel l  as the fal l ing costs of  data 
storage and processing.

McKinsey & Company est imate that 
the lab of  the future wi l l  automate 
bet ween  40  and  70% of  manua l 
case -process ing  tasks,  w i th  data 
entr y,  coding, and pat ient  intake as 
the areas represent ing the highest 
potent ia l  gains i f  automated.  Auto -
mation can also be used as a tool  to 
remedy ski l l  def ic i ts.  Around 45% of 
companies global ly repor t  that  their 

organizat ion is current ly dealing with 
sk i l l  gaps,  and 41% wi l l  encounter 
shor t falls in the next f ive years. In this 
instance,  implement ing automat ion 
systems can provide staf f  with addi -
t ional  and much-needed bandwidth, 
and can also provide a new area in 
which researchers can ski l l  up.
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As throughput in biotech labs 
cont inues to  r ise  and staf f 
shor tages  loom,  the  case 
for  automat ing  manual  lab 
processes is compell ing. The 
WHO projects strong continued 
growth in the pharmaceut ical 
industr y at  5% annual ly,  with 
the potential for market size to 
exceed $1.8 tr i l l ion by 2024. 

I n  a l i g n m e n t  w i t h  t h e 
expanding  pharma market , 
the demand for  lab automa-
t ion is  expected to grow 7% 
CAGR through 2031. Despite 
biotech’s low level  of  digi tal 
and automation matur ity rela-
t ive to other sectors,  there is 
plenty of room for growth and 
numerous areas in which labs 
stand to benef i t  f rom imple -
ment ing some level  of  auto - 
mat ion.

1.2 	 Use Cases for  Automation in Biotech

https://www.biospace.com/article/biotech-investing-big-on-lab-automation-study/
https://www.biospace.com/article/biotech-investing-big-on-lab-automation-study/
https://www.biospace.com/article/biotech-investing-big-on-lab-automation-study/
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As a f i rst  use case, the disc ipl ine of 
synthet ic biology involves the design 
and execut ion of  complex work f lows. 
The use of  automat ion instruments 
in this instance has been shown to 
reduce the assembly t ime of  large 
DNA molecules in  a work f low f rom 
twelve to three hours.  Winning back 
this t ime opens up numerous possi -
b i l i t ies  for  researchers,  u l t imate ly 
al lowing labs to design and execute 
on a higher volume of  exper iments 
– helping to get  resul ts  faster  and 
advance business outcomes. 

The case for automation is also strong 
in the area of DNA sequencing. Using 
automat ion systems, the pool ing of 
DNA fragments from sample l ibrar ies 
becomes substantial ly faster.  Without 
the help of  automation, the total  t ime 
for the process can take upwards of 
six hours,  but  with the use of  auto -
mat ion instrumentat ion,  t ransfer r ing 
each sample takes less than a second.

This reduces the processing t ime to 
six minutes. The use of l iquid handling 
systems represents similar oppor tuni -
t ies in staf f  t ime-savings and reduced 
churn f rom car r y ing out  repet i t ive 

manual  tasks.  Advanced systems 
are being innovated,  making use of 
soundwaves to cause t iny amounts 
of  l iquid to jump from one container 
to the destinat ion receptacle, thereby 
using a t iny f ract ion of  the samples 
and reagents that a conventional l iquid 
handler would use. 

Use of automation in-
struments can reduce 
the assembly t ime of 
large DNA molecules 
from 12 to just 3 hours

1.2.a Benchtop Automation 

for  Biotech

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3849550/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3849550/
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Automation reduces 
the t ime in  pool ing 
DNA fragments from 
sample l ibraries from 
6+ hours to 6 minutes

This  would  be  of  g reat 
benef i t  in high throughput 
labs,  al lowing staf f  to  do 
more with less.  Labs may 
be  d iscouraged by  h igh 
buy - in  c os t s ,  however, 
and the resources needed 
t o  t r a i n  p e r s o n n e l  t o 
programme and operate 
the systems. Increasingly, 
too ls  which are  smal ler, 
dedicated to  automate a 
specif ic task, and come at a 
lower price point are seeing 
an increase in popular i ty. 
This  is  in  compar ison to 
larger and ful ly automated 
systems which are used in 
h igh throughput  set t ings 
and represent a signif icant 
capital  investment. 

These  sma l le r  sys tems 
have a lower buy- in and are 
simple to use, for example, 
g i v i n g  u s e r s  c o n t r o l 
through a  web browser. 
This enables researchers 
to simply download opera-
t ional  protocols,  and then 
run them.
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2.0 	Automation in the Lab 
to Unleash the Potential of 
Your People 
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Automation in the lab can be def ined 
as any equipment or instruments able 
to per form tasks with minimal manual 
input from staf f. Purchasing equipment 
or automation sof tware for the lab may 
seem l ike an unnecessary expense i f 
tasks can be carr ied out manually, but 
substant ial  inef f ic ienc ies can ar ise 
when staf f  have to be hands-on with 
s imple but  repet i t ive tasks – such 
as label ing tubes,  capping or l iquid 
handl ing.

I t  is  helpful  to f rame the upfront cost 
of  automation in terms of  long term 
cost and t ime-savings. Staf f  t ime has 
become increasingly valuable across 
the l i fespan of  the pandemic,  wi th 
soc ial  distanc ing measures l imit ing 
how many individuals can be working 
in-person at  any given t ime and the 
outs ized grow th in  wages the l i fe 
sc ience industr y is exper iencing.

Many industries are also seeing 
increases in  througthput  – 
notably  l i fe  sc iences,  wi th 
more var iants emerging that 
ne ed  to  b e  ana ly zed  and 
processed.

This puts on-site t ime in the lab 
at a premium, making necessary 
manual tasks more cost ly than 
ever in terms of oppor tunity cost 
and output

 An example is the use of an AI 
to analyze breath tests. Patients 
breathe into a bag which is then 
analyzed using mass spectrom-
etry, and results are interpreted 
by an AI in under a minute.

2.1 	Why Automate Your Lab Processes?

https://www.labmanager.com/business-management/trends-in-lab-automation-27138
https://www.labmanager.com/business-management/trends-in-lab-automation-27138
https://www.labmanager.com/business-management/trends-in-lab-automation-27138
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Labs with high throughput and high 
sample volumes are l ikely to per form 
cer ta in  k inds of  tasks repeatedly. 
This  can become monotonous and 
bor ing for  staf f,  whose t ime could 
otherwise be directed towards higher 
value objectives and science, or inter-
preting analy tical results. This is l ikely 
to churn staf f,  who may become frus-
t rated with the simpl ic i ty  of  manual 
tasks relat ive to their  level  of  educa-
t ion. 

Payscale  est imates  the 
average hourly cost for a 
research scient ist  in the 
biotechnology industry as 
$43.75 -  which can raise 
the oppor tunity cost  for 
menial tasks considerably.

When dealing with high volume tasks, 
staf f  may also f ind i t  di f f icult  to keep 
pace without making mistakes, poten-
tially creating stressful crunch periods. 
This is  where automation of  cer tain 
processes can increase overal l  lab 
product iv i t y  and reduce staf f  churn 

– reducing the need for exper ienced 
staf f  to car r y out  low-value manual 
tasks,  as wel l  as the number of  staf f 
that  need to be al located to these 
tasks.

Automat ing repet i t ive manual  tasks 
reduces workloads for staf f,  al lowing 
them to be reallocated to more st imu-
lat ing and valuable work. Redirect ing 
staf f  ef for ts is  l ikely to boost  rates 
of  work sat isfact ion, and in turn staf f 
retent ion. With less t ime dedicated to 
hands-on and repet i t ive tasks,  staf f 
are at  l iber ty to focus on doing ‘real 
sc ience.’

2.2 	Unleashing Staff 
Potential Through The 
Automation of Lab 
Processes 

https://www.payscale.com/research/US/Job=Research_Scientist%2C_Biotechnology/Salary
https://www.payscale.com/research/US/Job=Research_Scientist%2C_Biotechnology/Salary
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Staf f  do not then need to spend t ime 
overseeing the complet ion of  manual 
tasks – simply calibrat ing automation 
machinery,  and leaving i t  to per form 
the work. Speeding up time-consuming 
manual tasks is one of  the pr inc ipal 
benef i ts  of  lab automat ion.  This  is 
of  great  benef i t  in industr ies where 
samples need to be processed quickly 
in order to preserve sample integr ity.

Bio logical  samples may be unique 
and impossible to replace or  repl i -
cate,  raising the cost of  er ror dur ing 
processing.  Automat ion works not 
on ly  to  speed up t ime - consuming 
processes  cons iderab ly,  but  a lso 
removes the r isk of human error, which 
can become prevalent dur ing repet-
i t ive high volume tasks.  Automating 
the label ing of  tubes,  for  example, 
ensures that  labels are legible and 
accurate,  even when processing in 
large quant i t ies.

Reduc ing the r isk  of  er ror  a ids in 
deliver ing more consistent and repro-
ducible results, boosting the credibility 
of  the lab’s work and simultaneously 
reduc ing remediat ion costs ar is ing 
f rom having to re -examine or retest 
unrel iable samples.

Automat ion a lso helps reduce the 
incidence of repetit ive strain injur ies, 
which are more l ikely to occur when 
processing large volumes of samples. 
Pipet t ing,  for  example,  is  one of  the 
most commonplace tasks in labs – and 
also one of  the most repet i t ive.

Studies have revealed a correlat ion 
between hours  of  p ipet t ing in  the 
lab and hand and shoulder ai lments. 
These  s t ra in - re la ted  in jur ies  can 
easi ly  be negated through the use 
of  automation machinery,  working to 
increase lab and staf f  product iv i t y 
as wel l  as reducing t ime taken of f  of 
work.

Studies have revealed 
a correlation between 
hours of  pipet t ing in 
the lab and hand and 
s h o u l d e r  a i l me n t s

https://www.labmanager.com/big-picture/lab-automation-benefits/why-add-automation-to-your-lab-25184
https://www.labmanager.com/big-picture/lab-automation-benefits/why-add-automation-to-your-lab-25184
https://blog.universalmedicalinc.com/6-ways-prevent-repetitive-strain-injury-lab/
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2.3 	Considering the Best 
Automations for Your Lab 

Lab Manager provides a helpful  l ist 
of  considerat ions when weighing up 
which lab processes could be auto -
mated. First ly,  i t  is  more economical 
to automate in stages rather than al l 
at once. Taking a piecemeal approach 
preserves budget, and allows for staf f 
to adjust  to operat ional  changes and 
become famil iar  with equipment.

I t  is  impor tant  to  audi t  your  work-
space to determine how equipment 
wil l  af fect workf low, as well  as consid-
er ing soundproof ing,  heat  genera-
t ion,  and waste disposal  to opt imize 
layout. Ensuring that new equipment is 
compatible with the current inventory 
of instruments wil l  also help to reduce 
any fr ict ion dur ing the implementation 
process. 

The f lexibil ity of your automation stack 
is also impor tant,  in i ts abil i ty to inte-
grate with new or changing processes. 
Requesting demos dur ing the consul -
tation process will  allow you to test for 
compat ibi l i t y,  and ensure the equip -
ment is the r ight  f i t  for  the needs of 
your lab.

https://go.labmanager.com/10-lab-automation-challenges
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Laborator ies deal ing with 
high volumes of  samples 
wi l l  be al l  too famil iar  with 
the logist ical  and opera-
t ional dif f icult ies related to 
tracking sample inventories. 
Maintaining a c lear  audi t 
t rai l  across the l i fespan of 
each sample is  cruc ial  in 
the case that analysts need 
to just i f y their  f indings. 

Fo l lowing best  prac t ices 
i n  s a m p l e  t r ac k i n g  i s 
impor tant  for  labs f rom a 
mult i tude of  standpoints, 
namely  in  ensur ing  the 
integr i ty of  data and anal -
ysis and following str ingent 
regulatory requirements.

Implement ing these best 
pract ices into your inven-
tory management processes 
wil l  help loosen bot t lenecks 
and streamline processing 
operat ions.

3.0 	Evolving Best Practices in Sample Tracking 
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One f irst  area of  concern for  labs in 
the handling of samples is compliance. 
Labs wil l  need to be compliant with a 
host of  regulat ions depending on the 
nature of  samples being processed.

Lab pract ices in the US are regulated 
by a number of governing bodies such 
as the Food and Drug Administrat ion 
(FDA) -  notably 21 CFR Par t  11 -  and 
Env i ronmenta l  Protec t ion  Agency 
(EPA),  as wel l  as federal  laws such 
as the Health Insurance Por tabi l i t y 
and Accountabi l i t y  Act (HIPA A). 

The Good Laboratory Pract ice (GLP) 
guidel ines were establ ished to help 
regulated companies stay compliant in 
management of samples and maintain 
standards for handl ing and tracking.
The purpose of  these regulat ions is 
c lear when examining how things can 
go wrong.

In 2013, a vial containing the Guanarito 
virus, a pathogen that causes hemor-
rhagic  fever,  went  miss ing f rom a 
research fac i l i t y  in Texas, suspected 
to have been accidental ly destroyed 
dur ing c leaning processes.

3.1 	 The Importance of Implementing Best Practices into 
Your Lab’s Sample Tracking

Simi la r ly  in  hea l th 
s e t t i n g s ,  a s  m a ny 
as 160,000 adverse 
pat ient events occur 
in the US each year 
due to errors in iden-
t i fying specimens.

https://planer.com/support/downloads/software-1/pro-curo/287-sample-tracking-are-you-leaving-too-much-at-risk/file.html
https://www.aacc.org/cln/articles/2020/june/advancing-standards-for-specimen-labeling-and-tracking
https://www.aacc.org/cln/articles/2020/june/advancing-standards-for-specimen-labeling-and-tracking
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Addi t iona l ly,  p roper  ident i f i cat ion 
and tracking of  samples is crucial  in 
ensur ing an accurate determination of 
guilt  or innocence in cr iminal proceed-
ings. Beyond these administrative and 
health r isks,  there are considerable 
f inancial  costs associated with inad-
equate sample tracking.

The Pat ient  Safet y  Net work  c i tes 
several studies estimating the average 
costs of  lost  and misplaced spec i -
mens.  I r ret r ievably  lost  spec imens 
tend to cost  around $548 each, with 
cumulat ive  costs  over  a  3 -month 
per iod adding up to  a  speculated 
$20,430. Separately, mislabeling costs 
per specimen averaged out at  $712. 

These costs can accumulate quickly 
and put pressure on lab revenue if  the 
under ly ing causes persist .

Irretrievably lost spec-
imens  tend  to  cost 
a round  $548  e ac h , 
with cumulative costs 
over a 3-month period 
adding up to a spec-
ulated $20,430.  Sep-
arate ly,  mis labe l ing 
costs  per  specimen 
averaged out at  $712

https://psnet.ahrq.gov/web-mm/pre-analytical-pitfalls-missing-and-mislabeled-specimens
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3.2 	Difficulties in 
Sample Tracking
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One of the pr inc ipal  logist ical  issues 
in tracking samples is retaining over-
sight of  specimens in di f ferent types 
of  storage units.  For example,  some 
types of  specimens may need to be 
stored in  f reezers  at  -20 degrees 
Cels ius,  - 80 degrees Cels ius,  and 
even in l iquid nit rogen. 

Others may be stored in refr igerators 
at +4 degrees Celsius. I t  is l ikely that 
these storage fac i l i t ies wi l l  not  be 
co- located, requir ing manual work to 
transpor t samples, as well  as creating 
data sprawl  in recording the status 
and movement  of  indiv idual  spec i -
mens.

3.2.a Managing Storage Units 

This di f f iculty is  compounded when 
having to manage and track samples 
across their  p lacement  in  shelves, 
racks ,  and  boxes .  Fur the r more, 
samples may be spread over several 
dist inct  f reezers,  consuming space 
and using up valuable t ime in tracking, 
stor ing,  and retr ieving. 

I t  is  crucial  that  sample movements 
be recorded,  however,  this process 
can be laborious and t ime-consuming.
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Several  compl icat ions can ar ise in 
sample management  f rom i l legib le 
labels or inadequate labeling conven-
t ions.  Many labs do not  fo l low best 
pract ices for  sample tracking, and i t 
is  common to see handwr it ten spec-
imen labe ls  -  which  int roduces a 
cost ly  human er ror  component  into 
the tracking process. 

First ly,  manual ly enter ing data onto 
labels  presents  an oppor tuni t y  for 

3.2.b Navigating Labeling Systems

t ranscr ipt ion errors which can make 
i t  di f f icult  to ensure that the correct 
sample has been retr ieved. Labels may 
also be stuck poor ly onto containers 
which of ten resul ts  in  those labels 
fal l ing of f  in f reezers. 

Additionally, dif ferent individuals in the 
lab may have used di f ferent label ing 
conventions, or wr it ing could be i l leg-
ib le or  fade over t ime.  As a result , 
samples may si t  unused in storage 
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due to uncer tainty about their  contents.  These avoidable errors work to create 
“ [bot t lenecks] in your laboratory ”.

On a similar note, unclear labeling systems can lead to miscommunications about 
samples or test  results.  In a story al l  too famil iar  in the COVID-19 landscape, 
The Amer ican Associat ion for  Cl inical  Chemistr y repor ts on a mix-up result ing 
f rom the di f ferences between two organizat ions in their  label ing convent ions, 
leading to a miscommunicat ion of  COVID test  results.

Four pat ients returning to the US from China were mistakenly assigned nega-
t ive test  results and were wrongly excused f rom quarant ining.  Subsequent ly, 
the repor t  ident i f ies a higher rate of  inc idence in mislabel ing events dur ing the 
pre -analy t ic phase.

https://www.titian.co.uk/en-us/the-essential-guide-to-managing-laboratory-samples-web
https://www.titian.co.uk/en-us/the-essential-guide-to-managing-laboratory-samples-web
https://www.aacc.org/cln/articles/2020/june/advancing-standards-for-specimen-labeling-and-tracking
https://www.aacc.org/cln/articles/2020/june/advancing-standards-for-specimen-labeling-and-tracking
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3.2.c  Managing Audit Trails

Mainta in ing a  thorough audi t  t ra i l 
across the ent ire sample l i fespan is 
impor tant for protecting the validity of 
data,  and in staying compliant. 

Many labs,  however,  cont inue to use 
legacy systems to t rack the move-
ments of  samples – commonly,  these 
are paper-based systems or spread-
sheets.  The f i rst  issue with legacy 
systems concerns ensur ing that  al l 
information is entered into records in 
the same format and using the same 
terminology. 

Having to consult  a key or index to 
this end and manual ly t ranscr ibe or 
input  data increases the inc idence 
of  record ing  er ro rs .  Addi t iona l ly, 
captur ing the leve l  of  informat ion 
needed on spreadsheets  or  paper 
records is di f f icult  when consider ing 
the need to record sample contents, 
t ype of  container,  storage locat ion, 
exp i r y  or  retent ion  dates,  sample 
movements between stores,  etc. 

This leads to a need to cont inual ly 
take notes when moving around the 
lab,  which is  not  only labor ious but 
again  inc reases the  f requency of 
recording er rors – informat ion also 

Many labs,  continue 
to use legacy systems 
to  t rack the move-
ments  of  samples

then becomes outdated quickly,  and 
spot t ing anomalies can be di f f icult .

https://www.interactivesoftware.co.uk/wp-content/uploads/2021/05/Addressing-5-Common-Sample-Management-Challenges-Facing-Lab-Researchers.pdf
https://www.interactivesoftware.co.uk/wp-content/uploads/2021/05/Addressing-5-Common-Sample-Management-Challenges-Facing-Lab-Researchers.pdf
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M ain t a in ing  ove r s i gh t  o f 
samples across their  ent i re 
l i fespan can be labor ious – 
but you can look to implement 
systems that  streamline the 
maintenance of  audi t  t ra i ls 
and make the best use of your 
storage faci l i t ies.

F i r s t ly,  i t  i s  impor tant  to 
monitor and track free storage 
space.  In  labs  w i th  h igh 
throughput ,  s torage space 
wil l  be held at a premium. 2D 
barcoded tubes such as those 
produced by Matr ix, Micronic, 
or using TubeWriter ’s labeler 
to make unique 2D barcodes 
can save substantial amounts 
of  space. 

One downside of 2D barcoded 
tubes is  the lack of  human 
readab le  in fo rmat ion  that 
may be impor tant in sample 
processing in the case that a 
scanner is unavai lable.

3.3 	Incorporating 
Practices Into Your Sample 
Tracking
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Clear ly mapping out avai lable space 
simpli f ies the storage of  new inven-
tory and helps planning ef for ts. When 
audit ing your space tracking, i t  may 
be wor thwhi le  to  consider  whether 
sample management sof tware could 
create some ef f ic iencies and reduce 
t ime-consuming tracking tasks. Freez-
er works and Ti t ian are a couple of 
leaders in this space. 

This sof tware provides an easy- to -
update alternat ive to manually drawn 
diagrams of storage space and can be 
used to audit  store use and ident i f y 
redundant i tems. The maintenance of 
freezers and refr igerators is costly, so 
stor ing samples represents a possible 
oppor tunity cost – keeping unused or 
redundant samples stored due to poor 
space management, for example, can 
be expensive.

On a simi lar  note,  keeping back-up 
f reezers and storage faci l i t ies in the 
case of a store breakdown is prudent 
to minimize any disrupt ion dur ing a 
technical  fault .

Addit ional ly,  i t  can be helpful  to map 
out labware usage and take stock of 
how many of  each type of  container 

are in use. This process can present 
o p p o r t u n i t i e s  f o r  s t a n d a r d i z i n g 
equipment,  which in turn br ings bulk 
purchase savings.

As well  as saving on equipment costs, 
standardizat ion simpli f ies the move-
ment of  consumables between labs 
and aids the consistent use of  proto -
cols, as well  as integrating with racks, 
storage compar tments,  and automa-
t ion.

3.3.a  Mapping Out Storage

https://www.titian.co.uk/en-us/the-essential-guide-to-managing-laboratory-samples-web
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A repor t  issued in  the Journal  of 
Appl ied Laborator y Medic ine l isted 
improved collaborat ion and communi-
cation between labs as the top recom-
mendation to reduce the frequency of 
specimen ident i f icat ion errors.

Human er ror  is  a  pers istent  issue 
in  spec imen label ing and t rack ing, 
which can be combated by stream-
lining cooperation in hand-of fs. Other 
best  pract ices to reduce the impact 
of  human er ror  in  sample t rack ing 
include the use of labeling automation, 
the implementation of bar-coding, and 
the use of  t racking sof tware.

To this ef fect,  the creat ion of consis-
tent naming conventions and vocabu-
lary is crucial  in minimizing specimen 
mix-ups. Bar-coding is an increasingly 
popular  solut ion to ambiguously or 
inconsistent ly labeled specimens. 

In a similar  way to how hospital  staf f 
scan both the barcode on the pat ient 
w r i s tband  and  med ic a t i on  be ing 
administered, implement ing barcode 
ident i f icat ion and applying the same 
principles in the lab can prevent costly 
mistakes.

3.3.b Inter-Lab Communication 

https://www.aacc.org/cln/articles/2020/june/advancing-standards-for-specimen-labeling-and-tracking
https://tubewriter.com/2022/05/automation-in-the-lab/
https://tubewriter.com/2022/05/automation-in-the-lab/
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Thorough tracking through the ent ire 
l i fespan of  each sample is crucial  – 
records need to be kept not  only of 
sample locat ions, but also of storage 
condit ions at al l  t imes in each facil i ty. 

Time spent in and out of storage units, 
t ime spent in analysis,  and how many 
t imes a sample has been thawed, al l 
needs to be recorded. Many labs could 
improve the accuracy of  their  audit 
t rai ls through the use of LIMS, or lab 
information management systems. 

These systems boast  many advan-
tages and ef f iciencies over the manual 
recording of  data in spreadsheets or 
paper documents, housing all  relevant 
data central ly  in an easy- to -update 
inter face.

Fur the r more,  l abs  may  w ish  to 
consider  the consol idat ion of  stan-
dard operating procedures in a central 
document l ibrary or inter face that can 
be updated when changes occur – this 
ensures cont inued compliance with 
regulat ions as wel l  as ef f ic iency.

3.4 	Modernizing Your Sample Tracking
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The  pandemic  has  seen 
unprecedented staf f  shor t-
ages plague every industr y, 
as well as forcing businesses 
to adapt  their  pract ices to 
comply with social distancing 
regulat ions while at tempting 
to maintain day-to -day oper-
at ions. 

The sciences have previously 
resisted shif ts towards hybrid 
work models, with many tasks 
requir ing in -person at ten-
dance at  the lab.  However, 
the pandemic has acceler-
ated the digit izat ion of many 
lab operat ions and spurred 
increased buy- in of  automa-
t ion,  marking a substant ial 
change in at t i tudes towards 
lab operat ions post-COVID, 
and signi f icant  innovat ions 
in fac i l i tat ing remote work.

4.0 	 Lab Operations 
in a Post-COVID-19 
Landscape
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4.1 	 Challenges in Lab 
Management in The 
Pandemic Landscape

30
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Lab managers have had to overcome 
a number of challenges in maintaining 
the ‘new normal ’  in lab operat ions in 
the face of  staf f  shor tages, str ingent 
social distancing measures, and unre-
lent ing workloads.

Lab Manager notes some of the speed-
bumps in adjust ing to the pandemic, 
notably suppor t ing staf f  with the chal-
lenges in remote work and leading 
teams vir tual ly,  adequately staf f ing 
labs whi le remaining compliant  with 
soc ial  distanc ing as wel l  as reme-
diat ing staf f  COVID absences and 
having to shelve projects to keep up 
with increased workloads. 

Managers have had to learn to use and 
standardize digital  tools to communi-
cate and coordinate with staf f working 
remotely, while incorporating f lexibil ity 
into a previously non-hybr id industry. 

An increase in remote work ing has 
been associated with negative impacts 
on the mental  health of  staf f  – with 
less dist inc t ion between when the 
workday star ts  and ends,  staf f  are 
less able to distance themselves from 
work,  even once logged of f.

4.1.a Managing Remote Staff

https://www.labmanager.com/big-picture/lab-management-in-crisis/what-we-have-learned-about-managing-a-lab-during-a-pandemic-25770
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Staf f ing shor tages have been another 
signif icant hurdle for lab managers to 
navigate, and show lit t le sign of let t ing 
up. The Great Resignation, as well  as 
COVID factors, have led to signif icant 
staf f  shor tages across the industr y – 
and with a global ly aging populat ion, 
the volume of  sample processing is 
continuing to increase while the qual-
i f ied work force shr inks. 

There is a dif f iculty in recruit ing grad-
uates quick ly enough to f i l l  ro les – 
and sc ient ists that  do f i l l  ro les may 
ult imately be employed in carrying out 
monotonous and unfulf i l l ing tasks that 
can become cost ly in terms of oppor-
tuni ty  cost  and do l i t t le  to advance 
wider lab outcomes.

It  is impor tant to consider the ef fects 
of  th is  work  on  new h i res,  g iven 
that  “adequate ly  va lu ing 
the education level of lab 
employees and delegating 
the appropr iate kinds of 
work to automation tech-
nologies ef fectively helps 
labs do more wi th  less 
while keeping staf f  sat is-
f ied and engaged in their 
work too.”

4.1.b Staffing Shortages 

https://www.labmanager.com/big-picture/lab-management-in-crisis/lab-automation-in-a-post-covid-world-5-questions-to-ask-and-answer-25772
https://www.labmanager.com/big-picture/lab-management-in-crisis/lab-automation-in-a-post-covid-world-5-questions-to-ask-and-answer-25772
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4.2 	How COVID-19 Has 
Changed Lab Operations



34tubewriter.com

Lab managers have had to rethink how 
to conduct lab operations in the face of 
COVID-19 and social distancing restr ic-
t ions,  given that “ the amount of  t ime 
staf f  spend physical ly present in the 
laboratory has signi f icant ly  reduced 
over the past 12 months” (2021). 

The day- to- day running of 
labs has changed – more 
space is needed between 
e q u i p m e n t  s t a t i o n s , 
adequate heating and venti-
lation is crucial, and exten-
sive sanit izat ion and deep 
cleaning protocols are now 
in place. 

Projects, work tasks, operational prep, 
and instrument use, are al l  assigned 
and managed to keep in- lab personnel 
to  a  min imum at  a l l  t imes.  These 
measures have seen increased use 
of scheduling sof tware to regulate the 
use of lab space, as well  as the digit i -
zat ion of  brainstorming and meet ings 
to maintain necessary col laborat ion 
across distances. 

Social  distancing and lab c leanl iness 
measures,  such  as  un id i rec t iona l 
people f low in- lab,  are l ikely to stay 

4.2.a Reduced In-Lab Attendance

in  some form for  the  foreseeable 
future as the internat ional  commu-
nity cont inues to step down from the 
pandemic.

In terms of  workload, projects need 
to be managed much more act ively in 
order to ensure that output is main-
tained with fewer personnel in the lab 
at  any given t ime. Staf f  that  need to 
do bench work may set  up rotat ion 
schedules,  ef fec t ive ly  booking out 
t ime to be in - lab.  Simi lar ly,  on-si te 
personnel  capacit ies wi l l  be set.

https://www.chromatographyonline.com/view/laboratory-working-in-a-post-covid-era
https://www.chromatographyonline.com/view/laboratory-working-in-a-post-covid-era
https://www.nature.com/articles/d41586-022-00729-9
https://www.nature.com/articles/d41586-022-00729-9
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To this ef fect ,  automation 
gives a much-needed boost 
to  bandw id th ,  a l l ow ing 
h igh vo lume tasks to  be 
completed more quick ly, 
and without using up valu-
able staf f  t ime on-site. 

The  res t r i c t i ons  on  lab 
operat ions entai led by the 
COVID-19 pandemic have 
given r ise to advances in 
tech - enabled  work f lows, 
notab ly  in  l i fe  sc iences. 
IBM notes a couple of cases 
here, such as invest igators 
extracting data from patient 
wearables for clinical tr ials, 
and providers connect ing 
remote ly  to  pat ients  and 
invest igators.

https://www.ibm.com/blogs/watson-health/is-life-sciences-ready-for-post-pandemic-transformation/
https://www.ibm.com/blogs/watson-health/is-life-sciences-ready-for-post-pandemic-transformation/
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Social distancing restr ictions and work 
from home mandates have accelerated 
the uptake of c loud computing in labs, 
with a need to transfer and store large 
quant i t ies of  data and enable remote 
access. The automation of data anal-
ysis tasks helps to organize and ratio -
nal ize large volumes of  informat ion 
whi le reducing the need for  staf f  to 
at tend the lab to per form analy t ics. 

O n e  C OV I D - r e l a t e d  i n n ova t i o n 
case study is  Clear  Labs’  genome 
s e q u e n c i n g  i n s t r u m e n t ,  w h i c h 
combines sequencing, robot ics,  and 
c loud-based analy t ics.  Having been 
developed in i t ia l ly  for  food safety 
tasks,  i t  was redirected dur ing the 
pandemic. Automating the sequencing 
process with machinery saves between 
two and three days for  preparator y 
work, and anywhere between four and 
ten days for  analysis. 

Other innovat ions inc lude remote pH 
and temperature -sensing st i r-bars, 
and remote cent r i fuge cont ro l .  To 
facil i tate remote instrument operation, 
labs may turn to management sof tware 
plat forms that provide a central secure 

inter face for  remote monitor ing and 
contro l  of  lab processes.  With the 
changes mentioned in lab operat ions 
in a post-COVID landscape, demand 
has increased for  smal ler,  s impler, 
and cheaper lab automation. 

Formally,  lab automation worked as 
a more niche solut ion for large-scale 
labs deal ing wi th  high throughput . 
However,  with labs of  al l  s izes now 
hav ing to  deal  w i th  reduc t ions  to 
on-si te capacity,  staf f ing shor tages, 
and str ingent c leaning and distancing 
regulat ions, more accessible types of 
automation are seeing greater rates 
of  adopt ion.

4.2.b  How Automation and 

Process Innovation Are 

Changing Lab Operations

https://www.labmanager.com/business-management/trends-in-lab-automation-27138
https://www.labmanager.com/business-management/trends-in-lab-automation-27138
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Small  and medium labs also stand to benef i t  substant ial ly  f rom automat ion, 
but cost  acts as a barr ier  to entr y.  As such, smaller  and less f lexible but more 
af fordable bench-top automation systems are becoming more popular -  such 
as the Opentrons l iquid handler system. 

Smaller  and less expensive systems are designed to automate a specif ic  task, 
in contrast to ful ly automated systems that are more cost ly,  but deal with higher 
throughputs and are more f lexible.
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The pandemic has seen consider-
able accelerat ion of  the digi t izat ion 
processes in labs, as companies have 
had to adapt to in-person restr ict ions 
and aim to be bet ter prepared for any 
future disrupt ions.

Simon Mef fan-Main,  VP of  product 
at  Tetra Par tner Network,  re lates a 
conversat ion with execut ives f rom a 
top ten pharmaceutical company, who 
previously “had a plan for digi tal 
t ransformation that was going to 
ride over the next f ive years. [They] 
are now compressing that plan into 
the next 18 months.”  He ident i f ies 
the present wave of digital transforma-
t ion and automation as the post-pan-
demic focus for biotech and pharma 
companies,  as the industr y seeks to 
foster resi l ience and inst i tute robust 
systems for  bet ter  handl ing of  any 
future pandemics.

A key of fshoot  of  th is  d ig i t izat ion 
is  improvements in data l iquidi ty  in 
order  to  accommodate easier  and 
more ef fect ive col laborat ion between 
companies in the future.  Whi le the 
pandemic saw heightened col labora-
t ion across the industr y,  ef for ts may 
have been hampered by di f f icul t ies 
in shar ing data.  Data that  is kept in 

di f ferent formats can be indecipher-
able without use of  the correct  tech-
nology, and this may even slow data 
sharing between dif ferent depar tments 
of the same company – with this dif f i -
cul t y  compounded in  shar ing data 
between companies.

Thus, a greater focus on digi t izat ion 
moving onwards will  increase the ease 
of  col laborat ion and data shar ing. A 
poll  conducted at a conference by the 
Pistoia All iance, a global not-for-prof it 
advocat ing for  greater col laborat ion 
in l i fe sc iences, repor ts that  72% of 

4.2.c Lab Digitization Post-COVID-19 

https://www.news-medical.net/news/20220304/COVID-19-and-the-life-sciences3b-What-have-we-learned-and-where-are-we-going.aspx
https://www.news-medical.net/news/20220304/COVID-19-and-the-life-sciences3b-What-have-we-learned-and-where-are-we-going.aspx
https://www.pistoiaalliance.org/news/emerging-tech-highest-level-investment-life-sciences/
https://www.pistoiaalliance.org/news/emerging-tech-highest-level-investment-life-sciences/
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at tendees believe the lab of the future 
wi l l  be at  least  50% vir tual  by 2030. 
This ref lects changing at t i tudes in the 
industr y towards the impor tance of 
digi t izat ion,  and a recognit ion of  i ts 
increasingly impor tant role in building 
operat ional  resi l ience and creat ing 
ef f ic iencies.

Whi le the pandemic has presented 
labs with no shor tage of  chal lenges, 
hardship has given r ise to innovat ion 
in lab processes, changing concep-
t ions about  what  can be achieved 
through remote working and how auto-
mation can create ef f ic iencies as we 
move into a post-COVID norm.

One of  the pr inc ipal  benef i ts  of  the 
restr ic t ions imposed on lab workers 
has been an enhanced atmosphere 
of col laborat ion across the sciences, 
with innovations in lab digit izat ion set 
to ease data shar ing and cooperat ion 
into the future.
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Laborator y  processes 
a n d  s t a n d a r d s  h a ve 
undergone s igni f icant 
changes in recent years, 
adapt ing  to  the  cha l -
lenges of the COVID-19 
pandemic. 

A need arose for labs to 
accelerate  their  adop-
t ion of automation tech-
nologies and to quickly 
increase their  levels of 
digital  maturity. 

Subsequent ly,  the  lab 
of  the  fu ture  may be 
h e r e  s o o n e r  r a t h e r 
t h a n  l a t e r,  w i t h  a n 
emphasis on automating 
t ime- consuming manual 
p ro c e s se s ,  e nh a n c e d 
collaboration, and prior-
it izing the digit ization of 
processes and data.

Conclusion
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The TubeWr i te r  tube  labe l ing  mach ine  is  a  one -s ize -
f i t s - a l l  l abe l ing  so lu t i on  -  i t  c an  p r in t  d i rec t l y  on to 
y o u r  l a b w a r e ,  e l i m i n a t i n g  t h e  n e e d  f o r  l a b e l s . 

TubeWr i ter  can pr int  data in  a  number  of  barcode stan-
dards,  as  wel l  as  pr int ing legib le  and consistent  human 
readable  informat ion.  Cut  your  labe l ing  work  to  a  f rac -
t ion  of  the t ime,  and be assured of  your  sample  integ -
r i t y  thanks  to  the  durab i l i t y  o f  our  ink je t  techno logy. 

Contact Us
tubewriter.com | +1 650-906-5600

6500 River Place, Boulevard, Suite 100,
 Austin TX 78730

TubeWriter

tubewriter.com
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