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While 2D barcodes offer excellent all-round performance, from time to time 
scanning issues do happen. Here we highlight some of the most commonly 
encountered scanning issues – and how to avoid them.

At Ziath, we think two-dimensional barcodes are pretty neat! Not only can they store more 
data than linear barcodes, but because they’re located at the bottom of the tube, they can 
be quickly scanned without taking samples out of the rack. Their 2D design also means 
they’re inherently more resistant to scanning problems. But while they offer excellent all-
round performance, from time to time scanning issues do happen. Here we highlight some 
of the most commonly encountered scanning issues – and how to avoid them.
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COMMON 2D BARCODE SCANNING 
PROBLEMS
(AND HOW TO PREVENT THEM)

1



Poor barcode contrast

Whether we’re talking about bar service or barcode scanning, to get the results 
you want quickly it’s a good idea to stand out from the crowd. White on black 
(or black on white) gives the optimal colour contrast for 2D barcodes, and it’s 
a combination that is in common use. However, we have seen some pretty 
unusual variations! Light grey on dark grey, grey on silver, or even black barcodes 
printed directly onto a clear tube with no contrasting background at all – these 
combinations aren’t as effective at achieving a quick and easy scan. Although the 
algorithms we use in our software will help in these situations, if you are about to 
purchase some 2D-coded tubes it is worth checking that your scanner can read 
them!

1.1
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"If you are about to purchase 
2D-coded tubes, it's worth 
checking that your scanner 

can read them" 
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Barcodes covered in ice

When you take a sample straight out of a minus 80 °C freezer, there is a good 
chance that it’s going to be covered in a fair amount of ice. This can often obstruct 
the 2D barcode and prevent it from scanning properly. But rather than changing 
your tubes to a costly alternative there’s a simple solution, which we highlight 
on the next page. To remove the ice, just use our cheap ‘sponge and alcohol’ 
technique – it works really well!

Another common problem is "fogging" of the scanner glass as condensation 
forms on the glass which has been cooled by the application of cold racks straight 
from the freezer. The best way to overcome this is to use glass with a proprietary 
coating that stops the fogging for occurring. Ziath offers such "cryoprotection" on 
all it's scanners as an option. The advantage of a coating is that unlike physical 
methods, such as blowing air over the surface, it will not heat up and potentially 
damage, delicate thermally-sensitive samples. In this image the scanner on the 
left has cryoprotection, whereas that on the right uses standard glass. The cold 
rack has caused a layer of condensate to form across the surface of the untreated 
glass.

1.2
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Barcodes covered in ice (continued)

2D barcode readers are all optical devices – they need to be able to ‘see’ the 
barcodes on the bottom of the tubes, otherwise they won’t work.

Any ice sitting on the bottom of your tubes is therefore 
going to be a problem. However, the ‘ice problem’ is simple 
to resolve with this cheap and easy to implement method, 
using some simple items that you will probably find in your 
laboratory – a small plastic storage box, some sponges and 
a bottle of alcohol.

Put a sponge into the bottom of the storage box and then add alcohol. You don’t 
want the sponge to be swimming in alcohol, but you do need it to be saturated. 

Then take your rack and push it into the sponge; you need to get the alcohol 
soaking the bottom of all the tubes.

Then remove the rack from the storage box and gently tap it onto another dry 
sponge. This is to remove any excess alcohol from the rack as you don’t want it to 
drip onto your scanner.

Check that there are no ice crystals remaining on the bottom of your rack and then 
you can put it onto your scanner. This technique will allow you to scan your racks 
quickly and efficiently.

1.2
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Tubes placed in incompatible racks

Laboratory 2D-coded sample tubes come in all sorts of shapes and sizes – with 
more models entering the market every month. However, this can be a problem 
if the manufacturer does not provide a suitable rack for the tubes. If tubes are 
placed in racks that aren’t designed to hold them, barcodes can be obscured or 
held too high up in the rack. So if you are experimenting with a range of tubes from 
one manufacturer and racks from another, just check that the rack holes are wide 
enough for the scanner to read the whole of the barcode and that the barcode is 
not too far from the scanning window.

1.3

"Check that the rack holes
are wide enough for the 

scanner to read the whole
of the barcode" 
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Wrong barcode type

Historically, all 2D rack barcode scanners were designed to read Data Matrix 
barcodes. However, some manufacturers used to apply QR codes on their tubes, 
which cannot be read by these scanners. Whilst these barcodes may look similar, 
it’s important to recognise the subtle differences. Unlike Data Matrix barcodes, QR 
codes are usually larger and contain three distinct squares in the corners (check 
out our handy spotter’s guide below).

1.4

MODULES
Black and white 

squares represent 
the data

CLOCK PATTERN
Dotted lines
enable decoding
of the pattern

FINDER BARS
L-shaped frame 

that locates
the code

QUIET ZONE
Prevents any 
visual interference

2D Data Matrix barcode

QR code
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Barcode printed too close to tube edge

Sometimes we all need a bit of space to work effectively, and this is certainly true 
of barcodes. In order to scan properly, all barcodes (be they linear or 2D Data 
Matrix barcodes) require a small amount of surrounding blank space so that the 
scanner knows where the code begins and ends. This ‘quiet zone’ also ensures 
scanners don’t mistake text or other markings on the tube or label for information. 
For Data Matrix barcodes, this white space should be at least the size of two 
‘modules’ (the black and white pixels that make up the 2D grid). Barcodes that are 
printed too near the edge of the tube can impinge on this white space, and just like 
putting too many eggs in a basket, the results aren’t pretty.

Despite the impressively reliable performance of 2D barcodes, scanning issues 
can and do happen. Thankfully, through good laboratory practice, the use of 
appropriate equipment and consumables, and the occasional crafty trick, these 
challenges can be overcome.

1.5
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Ziath’s SamplesTM software is packed with a host of useful features that make 
recording, managing, and recalling sample data incredibly convenient.

As people who have worked at the bench, we understand how stressful laboratory life can 
be at times. Thankfully, keeping large sample inventories organised and ensuring sample 
information is stored securely and only available to authorised users, can be one less thing 
to worry about. SamplesTM software is packed with a host of useful features that make 
recording, managing, and recalling sample data incredibly convenient. These five functions 
of SamplesTM will help you to avoid potential problems with your sample data storage:

FIVE WAYS SAMPLES™ SOFTWARE 
HELPS YOU TO AVOID SAMPLE DATA 
STORAGE PROBLEMS

2

1

Intuitive import/export wizard

At one point or another, many laboratories face the prospect of combining two 
or more separate sample libraries into a single, centralised inventory. Perhaps 
you’re merging labs or expanding your sample collection or transferring legacy 
samples into a brand-new database. Whatever the reason, it’s an unenviable 
task that can involve an awful lot of manual data entry (and stress!), which can 
lead to mistakes being made.

With SamplesTM Import Wizard, importing sample data from existing records 
in either Excel spreadsheet or text file format couldn’t be easier. The wizard 
walks you through the import process and ensures imported data is compatible 
with SampleTMs software. At the final import stage, it offers you one last check 
before you add the new data, just to make absolutely sure that everything is in 
order.

10
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2

Mandatory data entry

With so much data associated with laboratory samples (and so many other 
tasks to focus on in the lab), it can be easy to overlook crucial information when 
performing data entry. But when this data must be recalled several weeks, 
months, or years down the line, the absence of critical information, such as 
patient ID or expiry date, can require time-intensive sample re-analysis, an 
extensive search through old lab books, or even render a sample unusable.

SampleTMs helps to avoid this problem by giving database administrators the 
option to make certain data fields mandatory, with the software prompting 
users to add critical information before allowing them to complete data entry. 
These ‘tracking tags’ are fully searchable, making it easy to find them later.

3

Archiving samples

Regardless of the size or purpose of your inventory, it can often be useful to 
retain information on samples even after the specimens themselves have been 
used or disposed of. Some labs use spreadsheets to keep track of their sample 
inventory – yet these don’t easily lend themselves to storing both historical and 
up-to-date information, and you can quickly end up in a disorganised jumble of 
colour-coded cells, rows, and columns.

Samples has an archive function to ensure that all historic information 
associated with samples or racks is stored in the system for convenient access 
later if needed. This archiving function is configured so that it will not interfere 
with the day-to-day use of the database but is readily available when needed.
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4

Automatic backup

Everybody knows the importance of backing up their data. Yet data loss 
happens to the best of us, particularly when we’re not expecting it. We’ve all 
experienced that sinking feeling when the report we’ve been working on hasn’t 
saved correctly losing several hours of work. Imagine the disruption caused by 
the loss of an entire sample database!

Rest assured, all data stored using SamplesTM can be automatically and 
regularly backed up to a network accessible location – so should the worst 
happen to your database, you can be up and running again in minutes. The 
backup feature can be scheduled to run at a frequency of your choosing and 
the data can be saved to any safe location on your network.

5

Automatic log-out

Like other software applications, SamplesTM can be installed on a single 
computer with a ‘fixed’ licence, or for networked use, accessed using several 
‘floating’ licences. A common problem encountered with networked software 
is that users forget to log out of the system, permanently using up a license 
and preventing new users from accessing the database. This can hold up daily 
operations and let’s face it, can be frustrating!

SamplesTM eliminates this problem because any inactive users can be 
automatically logged out after a time period defined by the system 
administrator. If there has been no user activity after this pre-set time period, 
the auto log-out feature releases the license and prevents time being wasted 
through chasing inactive users. This helps labs to run more efficiently and 
reduces stress levels!

We love it when our sample storage solutions make life easier for our 
customers. If you think that SamplesTM could help organise your laboratory 
sample inventory better, then please drop us an email (info@ziath.com). We’d 
be happy to provide you with more details, an online demonstration, or a trial 
version of the software.



So – you have decided on what 
tube volume you need, what your 
labelling requirements are and 
where you are going to get them 
from and then you are faced with 
the question – “Do you want push 
caps or screw caps?”

Your accounts/procurement people are 
almost certainly saying push caps and 
your quality people are telling you to 
get screw caps. So, you may need to 
take other factors into account.

One of the most important things you need to assess is how often you are likely to want to 
access the sample. Push on caps are easy to apply (you just push them on….) but they are 
not so easy to remove; you can purchase devices which can prise out the individual caps 
but they are fiddly to use at best, and as for automated instruments that remove 96 at a 
time – we have yet to see one that works reliably for these caps. There are horror stories 
involving caps being fired across the lab as they are being removed – so also do not forget 
about the potential cross contamination issues.

Rather than remove a push cap, it is also possible to pierce them with a needle to extract 
liquid samples from the tube. But once again, there are some potential complications with 
this, such as how to prevent the whole tube and cap being taken with the needle as it is 
removed (you will need a method to hold down the tube) and using a needle that won’t 
push the cap into the tube or pull it out as it exits. Also, don’t under-estimate the possibility 
of creating a small vacuum within the tube when withdrawing sample – you may find that 
the amount transferred may not be as large as you thought it was.

There are a number of instruments on the market that will reliably remove screw caps and 
these can usually also replace the cap (and form a good seal in the process).

Take account of the temperature at which you plan to store your valuable samples. Push 
caps don’t perform well below -20⁰C, because of the material they are made from and if 
you are going below  -80⁰C, then don’t even think about using them.

As indicated above, from a financial point of view, push caps are the best choice. They 
can also be applied easily and will form a good seal at normal laboratory and standard 
refrigerator temperatures. Screw caps are more expensive and are more difficult to 
manually place onto the tube, but they will form a reliable seal that can work down to liquid 
nitrogen temperatures.

PUSH CAPS OR SCREW CAPS?
FIVE THINGS TO CONSIDER

3
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Most users of Ziath scanners find the setup of their scanner simple and easy 
and don’t need our help to get it working (though if you ever get stuck get 
in touch please; we’re only an email/phone call/carrier pigeon away!).  You 
should find that our scanners are easy to get up and running but did you know 
that there are several cool options you can use to customise your scanner’s 
behavior? Here we list some of the less well known features.

Automatic File Export

If you only learn one thing from this e-book, then make it this one!  On the menu above you 
can see the automatic export option, on this select ‘if no read errors occur’.  This means 
that when a successful read (all wells read or empty) is complete the results file will be 
saved.  The more astute amongst you will note the “if no read errors” bit and ask why?  
The reason for this is that the majority of read errors are due to ice build-up on the bottom 
of the tube and a quick clean will remove this.  You don’t want to clutter up your results 
with these files as you will have to scan again after you have cleaned the rack.

HOW TO GET THE MOST OUT OF
YOUR ZIATH SCANNER

4
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Open file after Saving

This feature was added as a response to customer feedback and has proved very popular 
and useful.  Basically, it means that if you have automatic file saving activated and this 
option set to ‘on’, then the file will open in the computer’s default program for the results 
file.  So, if you have Excel files automatically saved and this box ticked, then right after 
scanning the Excel file will be opened- allowing you to view/edit the barcodes straight 
away.  If you’ve got an Excel macro to add data and then upload scanned data to your 
database this is a great way to do it.

Text File Format

In the case where you want to customise the output of your scan results to fit in with your 
LIMS system or robot control software; this option will allow you to change the export 
format.  The current output looks like this:

4
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However, suppose you need to have ‘MY EXPORT DATA’ on the top line and BARCODE=”” 
around every barcode, you can easily do this as shown below:

Now the results look like this:

Many of our customers have made great use of this feature, which has made everybody’s 
life easier!

Activator

This is another feature suggested by a Ziath user and is something we should have talked 
about a bit more because it is cool!  For this to work you need the Ziath Linear bar code 
scanner attached; you can then configure this option so that when a rack with a linear 
barcode is dropped on the scanner it will automatically detect the barcode and scan the 
rack.  So, if you’ve got freezer or contaminated gloves on; you don’t need to touch the 
keyboard or fiddle with a button – just drop the rack on the scanner.  This works with all 
our single rack scanners and makes scanning so much easier!

4
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Scan Time Questions

This option allows you to ask the user or operator a question before a scan happens and 
the result is then recorded in the output file.  Thus, in the above example; when you click 
scan the following dialog box appears:

You can enter these details and they are exported with the scan result data.  This gives 
you a quick and easy way to attach data to a scan result without needing a complex LIMS 
system.

There are many more features available but not listed above such as a scan alarm, direct 
DB export and time out settings. All of these are detailed in the DataPaq Users Guide 
which comes with each instrument, however that is what we are here for; if there is 
something you want to do that your Ziath scanner cannot do please ask. If the feature 
doesn’t already exist, then we can consider it for inclusion in future versions; as illustrated 
above.

4
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We hope you have found this second Ziath e-book illuminating and useful. If you would like 
to see more useful hints and tips, you can check out our Blog posts at
www.ziath.com our sign up for our regular but infrequent newsletters also on the site.

SUMMARY5



Ziath is a leading provider of 2D barcode scanners, software, tubes, and tube devices
for efficient sample management. Our robust and innovative solutions help to prevent
sample management issues from occurring, giving you confidence that your 
important sample information is accurately recorded and securely stored.
 

Get in touch with our team today to see how we can develop a customisable sample
management system tailored to your laboratory’s needs.

Contact information

 Website: www.ziath.com

 Email: info@ziath.com

ABOUT ZIATH6
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