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Imagine the following scenario: You’re a life scientist 
and you’ve just received project funding. You have 
limited microscopy experience and you’re now faced 
with the daunting task of choosing a microscope for 
your research. Maybe someone senior to you has 
just given you this job, or you’ve been thinking about 
it for a while. Either way, the responsibility now 
rests squarely on your shoulders. 

How do you make the right decision? 

That’s what this Buyer’s Guide is for. You’ll learn 
how to choose the right microscope to ensure a 
successful research project. You’ll also learn about 
the various techniques available, and the right 
questions to ask to make an informed decision.

Bottom line: now that you have your funding, 
choosing the right microscope is one of the first 
(and most important) decisions you’ll make. The 
right microscope will support you and your research 
for years to come, allowing you to publish quality 
data in top journals and move your career forward. 
The wrong microscope will hinder your efforts, and 
possibly bring your project to a standstill.

Read this guide so you make the right choice.
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SUMMARY OF KEY POINTS

INTRODUCTION:  
The Burden of Choice

 > Microscopy is a crucial part of life science 
research. It has been responsible for some of the 
greatest discoveries in neuroscience, histology 
and cell biology.

 > But microscopy has become more specialized in 
recent years. Choosing the right instrument can 
seem like a daunting task.

 > This guide will help you choose the right 
instrument for your research.

 > You’ll learn about your options, the various 
microscopy techniques available, factors to 
consider when making a purchase, and key 
questions to ask.

PART 1: Getting up to 
Speed on Microscopy

 > The three basic techniques you should know are 
bright-field microscopy, wide-field fluorescence 
microscopy and confocal fluorescence microscopy.

 > Bright-field microscopy is a basic technique, 
and instruments are cheap, robust and easy to 
use. Light passes through your specimen and 
the resulting image is due to the illumination. It 
can be enhanced using specialist methods like 
differential interference contrast (DIC) and phase 
contrast.

 > Wide-field fluorescence microscopy is used to 
enhance contrast and specificity, and is extremely 
common in life science research. It makes use 
of fluorescent markers to image specific parts of 
your specimen, rather than the entire sample.

 > You’ll learn about your options, the various 
microscopy techniques available, factors to 
consider when making a purchase, and key 
questions to ask.

 > Confocal fluorescence microscopy removes the 
out-of-focus light, allowing you to see finer detail.
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PART 2: Important  
Considerations When 
Choosing Your Microscope

 > The 8 main considerations are:
1. Sensitivity, speed, and resolution
2. Objectives
3. Basic or high-end microscopes
4. Fluorophores
5. Sample preparation
6. Budget
7. Support
8. Modularity
And then it is all a matter of compromise you 
need to make to fit your research constraints. 

 > Objectives are the most important part of a 
microscope’s optics. They determine image quality 
more than anything else. 

 > Budget and support are critical. Make sure your 
vendor provides adequate support after you’ve 
bought your microscope. If you don’t know, ask! 

 > Being able to configure your microscope based 
on specific requirements (which may change over 
time) will give you peace of mind when making 
a purchase. So ask your applications specialist 
about modularity.

PART 3: Answer these 
Questions to Choose the 
Right Microscope

 > The 8 most important questions to ask when 
choosing a microscope are:
1. What biological information are you trying to 

gather? 
2. Are you looking at thick or thin specimens? 
3. Are you looking at a live or fixed specimen? 
4. Do you want to use transmitted light or 

fluorescence? 
5. What do you have available already? 
6. Will you be doing sectioning? 
7. Will you be imaging complex systems? 
8. Will you benefit from super-resolution 

microscopy? 

 > Questions to ask about support include:
1. What happens after you buy? 
2. Is there an established community? 
3.  Does the company have qualified in-house 

service or applications experts? 
4. Does the company offer field support?
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Microscopy has now become a routine part of most 
life science research projects. It’s a critical tool for 
understanding biological mechanisms, cell dynamics 
and recording information from the sub-cellular level 
all the way up to whole tissue. 

It’s also responsible for some of the great 
discoveries in cell biology, neuroscience and 
histology. The first observation of red blood cells 
and the discovery of genes are examples of how 
important microscopy is to life science research. 
And many life science researchers agree that being 
able to handle huge amounts of data (through 
improved microscope technology) will impact future 
progress.

But the problem is the sheer number of techniques 
available today, each with its own specific 
characteristics and advantages. Microscopy 
itself has also become more complex and more 
specialized. In fact, if you ask a typical life scientist 
about the challenges of research, the majority 
will say that choosing equipment is their biggest 
challenge. 

INTRODUCTION: The Burden of Choice

This is a shame because technology is the driving 
force in scientific research, and a major part of its 
success. So choosing the right instrument is one 
of the most important decisions you’ll make after 
receiving your funding. After all, if your microscope 
doesn’t help you achieve your research goals and 
get publishable results, your project (and career) will 
come to a standstill.

But making a buying decision can seem like an 
overwhelming task – it can be daunting to know 
where to start. The aim of this guide is to help you 
make an informed buying decision. When you buy a 
microscope, you need reassurance the instrument 
will not only do the job, but will continue to serve 
you (and your research) for years to come.

So read on to learn about your options, the various 
microscopy techniques available, and the key 
considerations to keep in mind when making a 
purchase. Part 1 will introduce you to the basic 
forms of microscopy in life science. Part 2 will talk 
about general aspects that need to be considered 
when looking at your options. We’ll revisit the 
microscopy techniques (from Part 1) again in Part 3, 
which will outline the questions you need to ask so 
you choose the right instrument.
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It can seem overwhelming when you’re first 
introduced to microscopy for life science. A wide 
range of instruments and techniques are available, 
making it a full time job just getting up to speed.

And while an entire guide could be written about 
all these methods, the good news is you don’t 
need to know about every single technique out 
there. Instead, knowing the basics, important 
considerations, and what questions to ask will help 
you make the right decision.

Part 1 will introduce you to the basic microscopy 
techniques. And we’ll just talk about three. We’ll 
cover standard bright-field microscopy, wide-field 
fluorescence microscopy, and confocal fluorescence 
microscopy. This will give you a solid foundation for 
the rest of the guide, where we’ll talk about actually 
choosing your instrument.

And if you want more helpful information on the 
basics of life science microscopy, take a look at 
Science Lab, by Leica Microsystems. Their “Basics 
in Microscopy” page can be found at http://www.
leica-microsystems.com/science-lab/topics/basics-
in-microscopy/.

PART 1: Getting up to Speed on Microscopy

1. BRIGHT-FIELD MICROSCOPY 

Bright-field microscopy (Fig. 1 and Fig. 2) 
is a basic technique for every-day use. These 
microscopes are easy to use, inexpensive and 
robust. The technique involves the classic way 
of using a microscope, where you illuminate the 
specimen from directly opposite the objective. Some 
light passes through the specimen and its properties 
are altered, while some of the light is unaltered 
because it doesn’t pass through. This creates an 
image of the specimen on a bright background. The 
image is often enhanced using several specialist 
techniques such as dark-field illumination, phase 
contrast, and differential interference contrast (DIC). 
But the main principle remains the same – light is 
transmitted through your specimen and the resulting 
image is due to this illumination.

Fig. 1: Brightfield microscopy. Masson Goldner 
staining. Brain, Felis silvestris

http://www.leica-microsystems.com/science-lab/topics/basics-in-microscopy/
http://www.leica-microsystems.com/science-lab/topics/basics-in-microscopy/
http://www.leica-microsystems.com/science-lab/topics/basics-in-microscopy/
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To enhance specificity and image contrast, 
fluorescent labels are introduced. Which brings us 
to …

2. WIDE-FIELD FLUORESCENCE MICROSCOPY

With wide-field fluorescence microscopy 
(Fig. 3), the images are not a direct by-product of 
the illuminating light (as in bright-field microscopy). 
Rather, certain parts of your specimen are 
stimulated into emitting light at a different 
wavelength. In other words, the light you see is 
not the illuminating light, but the light emitted from 
your specimen. These microscopes use specific light 
sources for fluorescence, as well as filters. The main 
advantage of fluorescence is the improved contrast 
and sensitivity. It’s also very selective, in that you 
don’t observe your entire specimen. Instead, you can 

focus only on specific features that you’ve labeled 
with a fluorescent marker (known as a fluorophore). 

Wide-field fluorescence is the most basic type 
of fluorescence microscopy, and illuminates the 
entire field of view. It’s easy to use and is relatively 
inexpensive because there are no lasers. But the 
resolution is limited due to the out-of-focus signal – 
from above and below the focal plane – that’s also 
recorded. This gives you blurry images. To improve 
this, you may need to consider de-convolution using 
a software package. This requires the purchase 
of commercial software programs, or add-ons to 
existing software. 

Keep in mind that the intensity of the excitation light 
has to be as low as possible to prevent damage to 
your specimen via phototoxicity. This means the 

Fig. 2: Brightfield microscopy. Phase contrast. MDCK 
cells

Fig. 3: Widefield fluorescence microscopy. Immuno
fluorescence. Endothelial cells, Bos taurus.
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resulting fluorescence can be weak for living cells. 
That being said, de-convolution in combination with 
a sensitive camera is among the least phototoxic 
fluorescence imaging methods currently existing. 

3. CONFOCAL FLUORESCENCE MICROSCOPY

The main drawback of wide-field fluorescence 
imaging is that it collects all the out-of-focus light 
from your specimen, not just the information from 
the focal plane. This means you’ll sometimes have 
to deal with blurred images in your experiments.

Confocal microscopy (Fig. 4) solves this 
problem by removing the out-of-focus light. It 
does this by illuminating a single point in your 
specimen – typically with a laser - and then limits 
the transmitted light through the objective using 
a pinhole. The laser is used to illuminate specific 
fluorescent markers in your sample (as in wide-field 
fluorescence microscopy), and the pinhole blocks the 
out-of-focus light. So most of the image information 
comes from the focal plane. The advantage here 
is the improved resolution that comes from this 
“confocality”. So your images are no longer blurred 
and you can see much finer detail.

The disadvantage of laser confocal systems is 
the low rate of acquisition. Because the laser 
illuminates only one point at a time, it has to scan 
the sample and build up the image point-by-point 

(raster scanning). Often, this means a point scanner 
is slower than a wide-field fluorescence system. 
The spinning disk confocal microscope solves 
this by generating the entire image simultaneously. 
But these are highly specific instruments that are 
optimized for only one or two lenses – they’re 
not flexible. So make sure you pay attention to 
the configuration of the microscope and your own 
research needs.

We’ll talk about confocal microscopy again in Part 3. 
For now, it’s important to understand that you may 
need more than one instrument for your research. 
Rarely will a single microscope be enough to 
answer all your questions. For example, a confocal 

Fig. 4: Confocal microscopy. Immunofluorescence. 
Neurons, Rattus spec..
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microscope could be used to study the high-
resolution morphology of a cell, such as an individual 
neuron, while a wide-field microscope could be used 
to image structures on a larger scale, like a neural 
network. 

Bottom line: understand the limits of your 
microscope. This will allow you to upgrade or even 
purchase additional instruments as the needs of 
your research change.
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1. SENSITIVITY, SPEED AND RESOLUTION

Depending on your research, certain considerations 
will be more important than others. And you’ll 
usually be making a tradeoff, as every technique has 

PART 2: Important Considerations  
When Choosing Your Microscope

its own advantages and drawbacks. For example, if 
you’re looking at live cell dynamics, then high-speed 
imaging is important, and you may be willing to 
sacrifice other aspects in favor of speed.

Consideration Why important?

1. Sensitivity, speed  
and resolution

Sensitivity: Important for fluorescent labeling and detection

Speed: Fast rates of acquisition allow for imaging of live cell dynamics

Resolution: Higher resolution allows you to see finer detail

2. Objectives Objectives determine the image quality more than anything else

3. Basic or high-end? Basic microscopes are inexpensive, but offer limited upgrade capability.  
High-end microscopes are modular, allowing future upgrades

4. Fluorophores To get excellent imaging results, the fluorophores, light source and filter cubes 
have to match each other precisely – check out FluoScoutTM by Leica

5. Sample preparation To get the best data from your microscope, you need to prepare your samples 
carefully. Ask your microscopy applications specialist about sample preparation 
options

6. Budget Pay attention to maintenance costs, workflow improvements, upgrading your 
instrument in the future and sample preparation costs

7. Support Be sure your vendor will support you and your microscope after the purchase

8. Modularity Can you upgrade the microscope easily and cost effectively in the future?

Table 1: Summary of the factors you’ll need to consider when purchasing your microscope
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Sensitivity – Sensitivity comes down to the 
detectors used in your microscope. You’ll need to 
figure out what fluorophores you’ll need, whether or 
not you need simultaneous multi-color imaging, and 
the number of imaging channels you’ll be working 
with. The answers to these questions will help you 
determine the number of detectors needed, and if 
you’ll need specialized models.

Speed – Live cell imaging and looking at dynamics 
will mean you’ll need a microscope with a fast rate 
of acquisition. If you’re looking at a fixed sample, 
then speed is less of a concern.

Resolution – How much detail do you need to see? 
If you’re doing routine imaging of whole tissue, then 
resolution isn’t as important. If you’re looking at the 
interactions between proteins, or other dynamics on 
a very small scale, then consider super-resolution 
microscopy (more on this in Part 3).

2. OBJECTIVES

Microscopes are optical devices, and so optics are 
an important consideration. Objectives are the most 
important part of your microscope’s optics, because 
they determine image quality more than anything 
else. The objective lens will typically contain 
several elements that correct for aberrations. Cheap 
objectives cause more optical aberrations than 
expensive ones, so this is not the place to skimp on. 

High quality objectives can cost thousands of dollars 
and are highly complex in nature. 

For more information on objectives, take a look at 
the excellent guide, Life Science Microscopy 
Optics from Microscopy and Analysis, at  
http://www.essentialknowledgebriefings.com/life-
science-microscopy-optics/.

You can also look at this post from Bitesize Bio: 
http://bitesizebio.com/13419/guide-to-buying-a-
fluorescent-microscope-part-1/.

3. BASIC OR HIGH-END?

Ask yourself if you’ll need a basic microscope for 
routine imaging, or a more high-end instrument for 
advanced work. You basically have 2 options here:

1. You buy a less expensive basic microscope. This 
will typically allow you to do routine fluorescent 
imaging with minimal training. You can be up-to-
speed quickly and start your research with little 
downtime with a basic ready-to-use platform. These 
models will have fixed configurations and limited 
options for future upgrades. They’re also best suited 
for fixed specimens, rather than live cell imaging.

http://www.essentialknowledgebriefings.com/life-science-microscopy-optics/
http://www.essentialknowledgebriefings.com/life-science-microscopy-optics/
http://bitesizebio.com/13419/guide-to-buying-a-fluorescent-microscope-part-1/
http://bitesizebio.com/13419/guide-to-buying-a-fluorescent-microscope-part-1/
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2. You buy a more expensive high-end model. The 
advantage here is the modularity, allowing you to 
upgrade your microscope over time, as your research 
needs change. These instruments provide more 
flexibility for simultaneous multi-color imaging and 
live cell work.

4. FLUOROPHORES

Fluorophores are used in fluorescent microscopy 
to label and image proteins and molecules of 
interest. By definition, a fluorophore is a fluorescent 
chemical compound that can re-emit light upon 
excitation. And these compounds are an important 
consideration if you’re using fluorescence 
microscopy (likely). To get excellent imaging results, 
the fluorophores, light source and filter cubes have 
to match each other precisely. Choosing the right 
options will allow you to maximize the excitation 
and emission efficiency of your fluorescent dyes or 
proteins.

Important note: having a resource available that 
can help you quickly and easily choose the right 
fluorophores and filter cubes for your research 
is critical. Check out FluoScoutTM by Leica 
Microsystems – an online tool for choosing the 
optimal fluorescence filter cube set for fluorescence 
microscopy. 

See http://www.leica-microsystems.com/fluoscout/

5. SAMPLE PREPARATION

Different research needs, (and thus different 
microscopy techniques) use different sample 
preparation methods. For example, if you’re using 
typical bright-field microscopy where light is 
transmitted through your sample, you’ll need a fixed 
and transparent specimen (thin enough so light can 
pass through it).

To get the best data from your microscope, you need 
to prepare your samples carefully. Poorly prepared 
samples will limit what you can do, so remember 
that great sample preparation is a crucial first step.

So when talking to your microscopy applications 
specialist, ask about sample preparation. Be sure to 
tell him or her about your specific research needs. 

6. BUDGET

You should remember that you don’t always 
need the most advanced or the most expensive 
microscope. You also need to justify the expense 
to others, like your supervisor, head of department, 
purchasing manager etc. So work within your budget 
and make a decision based on what features you’ll 
need. 

http://www.leica-microsystems.com/fluoscout/
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Pay attention to factors like maintenance costs, 
workflow improvements, the possibility of 
upgrading your instrument in the future and sample 
preparation costs. Understand the financial impact 
of being able to publish high quality data in peer-
reviewed journals – a solid track record of quality 
publications will mean more funding in the future, 
and the opportunity to upgrade your microscope for 
more advanced research. 

The most important thing to remember is you 
need to be crystal clear on exactly what you want 
your microscope to do. Then, you’ll be able to 
effectively communicate and justify the expense to 
a committee. 

7. SUPPORT

Make sure you review the service contract of 
any microscope you’re looking to buy. Explore the 
warranty, the post-purchase servicing, the online 
support etc. 

You’ll want to feel confident about the vendor you 
select. This is why a company’s reputation and 
brand is important. Ask yourself if the company in 
question has an established community of users, 
and what level of service is offered in the days, 
weeks and months after you’ve purchased your 
microscope. If you don’t know, talk to someone. 

And do this with every vendor you’re considering. 
See Part 3 for a list of important questions to ask 
regarding support. 

8. MODULARITY

Also look into the modularity of your microscope. 
Can you upgrade it easily and cost effectively in the 
future? Your research needs will change over time, 
so it’s critical that you can upgrade your microscope, 
so it keeps pace with you. Upgrades can be added 
to your instrument at the time of purchase, or at 
some point down the road. Common upgrades might 
include excitation sources, scanners and detectors. 

Remember: the less expensive instruments will 
typically be set up for specific purposes, and will not 
be configurable. So budget accordingly. 

A microscope that can grow with you is an 
important long-term consideration. Being able 
to configure your microscope based on specific 
requirements (which may change over time) will give 
you peace of mind when making a purchase. So ask 
your applications specialist about modularity. 
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PART 3: Answer these Questions 
to Choose the Right Microscope

Buying the right microscope for your research 
starts with answering several questions about your 
project and the vendor in question. In addition to the 
considerations in Part 2, answering the questions 
below will help you select (and justify) the right 
instrument for your needs.

The first thing you need to do is evaluate the needs 
of your research project, the needs of your lab, and 
the microscopes you already have available.

So the first question to ask is:

? Question: What biological information are 
you trying to gather? 

Or what scientific question are you trying to 
answer? Obviously, your project will aim to solve a 
specific scientific problem, or answer a particular 
question. Your research and the experiments 
you’ll be conducting will influence your choice of 
instrument. You need to be clear on exactly what 
you’re trying to accomplish.

For example…

? Question: Are you looking at thick or thin 
specimens? 

This will have a huge influence on your choice of 
technique, because different microscopy methods 
are used for different specimen thicknesses. For 
example, for cellular processes near the plasma 
membrane, you could make use of total internal 
reflection fluorescence microscopy, or TIRF. 
This technique illuminates a very thin section near 
the coverslip, while eliminating all signal from within 
the sample. So if you want to image the part of 
your specimen closest to the coverslip surface, TIRF 
microscopy may be your best option.

For thicker samples (<100 μm thick) like a cell, you 
may need a pinhole (confocal) microscope, such as a 
point/line scanning confocal microscope or a 
spinning disk confocal microscope. 

And for even thicker samples (>100 μm thick), such 
as tissue, you may need multi-photon microscopy, 
giving you greater penetration depth (100–500 μm 
approx.) into your sample. There’s a useful 
comparison between confocal and multi-photon 
microscopy by Centonze et al. 1998, Biophysical 
J. 75, 2015. Another technique used for this is 
light sheet microscopy, also known as single 
plane illumination microscopy (SPIM). It’s a gentle 
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technique used for imaging sensitive samples or fast 
biological processes in vivo. It can also be used for 
optical sectioning, as the sample is moved through 
the light sheet, building up a 3D image of the 
specimen.

You’ll also need to ask:

? Question: Are you looking at a live or fixed 
specimen?

Live cell imaging will use different techniques 
than if you’re looking at a fixed specimen, because 
you need to consider the rate of acquisition and 
sample damage. If it’s a fixed sample, you don’t 
need to worry as much about cellular damage or 
acquisition time. This is different to looking at live 
cell dynamics, where damage and observation time 
play a key part. 

If you’re looking at live cell dynamics, spinning 
disk confocal microscopy is sometimes used. It 
allows for fast acquisition of images and data, and is 
ideal for thin samples (< 30 μm thick approx.). On the 
other hand, a point or line scanning confocal 
microscope is usually better for fixed cell imaging, 
where photodamage is less of a concern. This is 
because the image is built up point-by-point or line-
by-line (called raster scanning), meaning it’s quite 
slow. Point scanning microscopes can also be used 
for live cell imaging, however.

? Question: Do you want to use transmitted 
light or fluorescence?

Generally, transmitted light is effective for looking 
at cell behavior. Fluorescence is better for studying 
molecular behavior. Transmitted light is less 
damaging than fluorescence, and you don’t need a 
fluorophore or molecular marker. As mentioned in 
Part 1, the basic fluorescence technique is called 
wide-field fluorescence imaging. However, due 
to the out-of-focus light that’s also recorded, the 
resolution is limited and your images will be blurry. 
For finer detail, you’ll need to use other fluorescence 
techniques, such as TIRF or confocal.

? Question: What do you have available 
already?

Take a look at what your lab already has. If you 
have a microscope, then you may only need to 
make some adjustments on the current model. This 
is ideal if your current microscope is modular and 
can be upgraded through your vendor’s warranty 
support. However, keep in mind that upgrading a 
microscope may be more expensive than purchasing 
a brand new instrument, so make sure you look at 
your options (and budget). On the other hand, you 
may find that you have a specific need that your 
current microscope can’t help with. In this case, 
you can consider collaborating with another lab, or 
purchasing a brand new instrument. 



16

? Question: Will you be doing optical 
sectioning?

If yes, then you’ll be using laser-based sectioning 
microscopy. A confocal microscope can be used for 
this. 

Another sectioning technique is light sheet 
microscopy, which brings us to …

? Question: Will you be imaging complex 
systems?

Complex systems such as brain tissue and embryos 
may require a more advanced technique such as 
light sheet microscopy. An optical sectioning 
technique, light-sheet microscopy illuminates 
your specimen in a single focal plane, with fast 
acquisition times and minimal photodamage. A 
great example of a study that needed light-sheet 
microscopy is the work by Ke et al. 2016, Cell 
Reports, 14, 2718. 

Light sheet microscopy has transformed life science 
microscopy over the last 15 years. Benefits of the 
technique include less phototoxicity, faster data 
gathering, and the ability to collect true 3D images. 
If you’re considering this technique, check out 
these webinars from Leica Microsystems for more 
information on light sheet microscopy: https://
www.leica-microsystems.com/science-lab/topics/
light-sheet-microscopy/topic/Topic////pagetype_t/
webinars/.

? Question: Will you benefit from super
resolution microscopy?

Fluorescence microscopy has many advantages that 
have allowed life science researchers to make rapid 
progress in their research. But these techniques 
are still hindered due to the resolution limit set by 
the diffraction of light. This restricts the amount 
of detail that can be imaged with conventional 
techniques.

Super-resolution microscopy and nanoscopy 
are new and exciting groups of techniques that 
push the resolution boundaries of conventional 
confocal microscopes. In fact, they have lateral 
resolution down to tens of nanometers, approaching 
the resolution of basic (non-aberration corrected) 
electron microscopes (EM). 

Super-resolution techniques are also among 
the most expensive, so consider your situation 
carefully. Would your research benefit from the 
improved resolution? In many cases for today’s 
advanced research requirements, the answer is yes. 
Common techniques include structured illumination 
microscopy (SIM), stimulated emission depletion 
(STED) microscopy, and single molecule localization 
microscopy (SMLM). The latter two techniques are 
sometimes referred to as nanoscopy, because of 

https://www.leica-microsystems.com/science-lab/topics/light-sheet-microscopy/topic/Topic////pagetype
https://www.leica-microsystems.com/science-lab/topics/light-sheet-microscopy/topic/Topic////pagetype
https://www.leica-microsystems.com/science-lab/topics/light-sheet-microscopy/topic/Topic////pagetype
https://www.leica-microsystems.com/science-lab/topics/light-sheet-microscopy/topic/Topic////pagetype
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the resolution provided. SIM gives a resolution of 
about 150 nm, STED nanoscopy takes it down to 
about 30 nm, and SMLM can give you a resolution 
of 10 nm when optimized. Wegel et al. compare 
these techniques in the following Scientific Reports 
article: http://www.nature.com/articles/srep27290.

And for an interesting problem that benefited from 
super-resolution microscopy, see the study by Aix et 
al. 2016, J. Cell Biol. 213, 571–583.

SUPPORT QUESTIONS

To wrap up this section, below are 4 important 
questions you need to ask about the support you’ll 
get after purchasing your microscope. 

? Question: What happens after you buy?
This is probably the most important question 

to ask, because you need to make sure the company 
provides adequate support, and helps you get up 
and running quickly. Make sure they give ongoing 
follow up to ensure your new microscope is working 
as planned. Finally, online education and support 
is also important, so check to see if the company 
you’re doing business with offers seminars, 
webinars and educational articles on their website.

? Question: Is there an established 
community?

Check online to see if there’s an established group 
of life science researchers – preferably in your 
specific field – that are using similar techniques 
and instruments. A great place to start is LinkedIn. 
And when you find these groups, be sure to engage 
with them regularly. Don’t be afraid to ask for help if 
needed.

? Question: Does the company have 
qualified inhouse service experts?

This is more important if your own imaging facility 
lacks qualified experts. If there aren’t local experts 
available for troubleshooting, make sure the 
company you’re doing business with has qualified 
service experts that you can access on short notice. 
You’ll likely have lots of questions about your 
new microscope, so make sure you can get these 
answered quickly and easily.

? Question: Does the company offer field 
support?

Make sure the company will send a qualified service 
engineer to handle any major issues with your 
microscope. What kind of lead-time is typical for a 
visit?

http://www.nature.com/articles/srep27290
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Question Yes No

Will you be doing live cell 
imaging?

Consider wide-field fluorescence 
microscopy for fast acquisition 
rate. Or spinning disc confocal

A point scanning confocal 
microscope

Will you be looking at fixed 
samples?

A point scanning confocal 
microscope

Live cell imaging needs higher 
speeds – wide-field fluorescence or 
spinning disk confocal microscopy

Are you looking at events 
close to the plasma 
membrane?

TIRF microscopy – images close to 
coverslip surface

TIRF won’t be useful because you’ll 
likely need to image deeper into 
your sample

Thicker specimens (<100 μm 
thick)?

Point scanning confocal Consider wide-field fluorescence. 
If thicker (>100 μm), consider multi-
photon microscopy.

Do you want to study cell 
behavior?

Transmitted light N/A

Do you already have a 
microscope available?

Check to see if it’s sufficient to 
meet your needs. If not, can it be 
upgraded?

Consider collaborating with 
someone who has one available.

Will you be doing sectioning? Point scanning confocal. If 
specimen is thick or complex, 
consider light sheet microscopy

Wide-field fluorescence microscopy

Will you be imaging/
sectioning complex systems?

Light sheet microscopy A basic confocal fluorescence 
microscope

Could you benefit from super
resolution microscopy?

You have several options: 
basic super-resolution, STED, 
HyVolution, SIM,etc.

Super-resolution microscopes are 
expensive. Consider your situation 
carefully.

Table 2: Summary of important questions to ask when choosing a microscope
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Take the Next Step Today

Choosing the right microscope is one of the most
important decisions you’ll make. Now that you’re
funded, you need to start thinking about this
decision. The right microscope will support you and
your research for years to come, allowing you to
publish quality data in top journals and move your
career forward. The wrong microscope will hinder
your efforts, and possibly bring your project to a
standstill. Use this guide to make the right choice.
Of course, there’s a faster way to make this
decision: using this guide in combination with

advice from trained experts. Having a life science
microscopy expert guide you through this tough
process will save you time, money and considerable
headaches.

Contact a Leica microscopy expert by filling in 
the form www.leica-microsystems.com/contact/
contact-us-online and receive specialized guidance 
on choosing the right microscope for your specific 
needs.

http://www.leica-microsystems.com/contact/contact-us-online?nlc= 2017425-SFDC-002762
http://www.leica-microsystems.com/contact/contact-us-online?nlc= 2017425-SFDC-002762
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Recommended Resources

We’ve also compiled a list of recommended resources for more information. 

1. Leica Confocal Buyers Guide – a buyer’s guide specific to confocal microscopy, and a useful companion to 
this guide.

http://www.leica-microsystems.com/science-lab/how-to-choose-the-right-confocal-microscope-for-your-
lab/

2. Science Lab – an educational resource from Leica Microsystems, consisting of articles, webinars and 
videos about microscopy.

 https://www.leica-microsystems.com/science-lab/

3. FluoScoutTM – Leica Microsystems online tool for choosing the right fluorophores and filter sets for 
fluorescence microscopy.

https://www.leica-microsystems.com/applications/life-science/fluorescence/learn-more-about-the-leica-
fluoscout/

4. Bitesize Bio – online blog with solutions and advice for becoming a more successful bio-scientist. Contains 
many articles on microscopy basics and choosing the right instrument. Useful articles include:

 > http://bitesizebio.com/page/1/?s=choosing+a+microscope&post_type#038;post_type

  Several articles on choosing the right microscope

 > http://bitesizebio.com/13407/which-light-microscope-will-i-choose-part-1-basic-light-and-fluorescence-
systems/

How to choose the right microscope for life science research. This first part focuses on basic light and 
fluorescence microscopes. 

http://www.leica-microsystems.com/science-lab/how-to-choose-the-right-confocal-microscope-for-your-lab/
http://www.leica-microsystems.com/science-lab/how-to-choose-the-right-confocal-microscope-for-your-lab/
https://www.leica-microsystems.com/science-lab/
https://www.leica-microsystems.com/applications/life-science/fluorescence/learn-more-about-the-leica-fluoscout/
https://www.leica-microsystems.com/applications/life-science/fluorescence/learn-more-about-the-leica-fluoscout/
http://bitesizebio.com/page/1/?s=choosing+a+microscope&post_type#038;post_type
http://bitesizebio.com/13407/which-light-microscope-will-i-choose-part-1-basic-light-and-fluorescenc
http://bitesizebio.com/13407/which-light-microscope-will-i-choose-part-1-basic-light-and-fluorescenc
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 > http://bitesizebio.com/13408/which-light-microscope-will-i-choose-part-2-confocal-systems/

  Part 2 of the article above on choosing the right microscope. Focus is on confocal systems.

 > http://bitesizebio.com/13419/guide-to-buying-a-fluorescent-microscope-part-1/

  Useful article on choosing a fluorescence microscope

 > http://bitesizebio.com/13420/guide-to-buying-a-fluorescent-microscope-part-2/

  Part 2 of the above article on choosing a fluorescence microscope

 > http://bitesizebio.com/category/technical-channels/microscopy-imaging/

  The Microscopy and Imaging channel archives on the Bitesize Bio website 

 > http://bitesizebio.com/23725/live-cell-imaging-choosing-the-right-technique/

  How to choose the right microscopy technique for live-cell imaging

5. www.ibiology.org – a terrific website for life science researchers. Contains videos and courses on 
microscopy for life science research. Specifically, the video at the link below walks you through the 
process of choosing a microscope based on specific research needs:

 https://www.ibiology.org/ibioeducation/taking-courses/ibiology-microscopy-short-course/choosing-the-
right-microscopy-technique.html

6. Centonze et al. “Multiphoton Excitation Provides Optical Sections from Deeper within Scattering 
Specimens than Confocal Imaging” 1998, Biophysical J. 75, 2015

 Provides a useful comparison between confocal and multi-photon microscopy.

7. Ke et al. “Super-Resolution Mapping of Neuronal Circuitry With an Index Optimized Clearing Agent” 2016, 
Cell Reports, 14, 2718

 This study uses light-sheet microscopy to map thick brain tissue.

http://bitesizebio.com/13408/which-light-microscope-will-i-choose-part-2-confocal-systems/
http://bitesizebio.com/13419/guide-to-buying-a-fluorescent-microscope-part-1/
http://bitesizebio.com/13420/guide-to-buying-a-fluorescent-microscope-part-2/
http://bitesizebio.com/category/technical-channels/microscopy-imaging/
http://bitesizebio.com/23725/live-cell-imaging-choosing-the-right-technique/
https://www.ibiology.org/ibioeducation/taking-courses/ibiology-microscopy-short-course/choosing-the-right-microscopy-technique.html
https://www.ibiology.org/ibioeducation/taking-courses/ibiology-microscopy-short-course/choosing-the-right-microscopy-technique.html
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8. Webinars from Leica Microsystems on light sheet microscopy – for life science researchers looking for 
more information on this advanced technique:

https://www.leica-microsystems.com/science-lab/topics/light-sheet-microscopy/topic/Topic////
pagetype_t/webinars/

9. Aix et al. “Postnatal Telomere Dysfunction Induces Cardiomyocyte Cell-Cycle Arrest Through p21 
Activation”, 2016, J. Cell Biol. 213, 571–583

This paper demonstrates the use of super-resolution microscopy for identifying telomere dysfunction as a 
critical physiological signal for cardiomyocyte cell-cycle arrest

10. Factors to Consider When Selecting A Research Microscope – this article from Leica Microsystems gives 
you a brief overview of the features you should have in mind when choosing an optical microscope.

http://www.leica-microsystems.com/science-lab/factors-to-consider-when-selecting-a-research-
microscope/

11. Useful resource on Total Internal Reflection Fluorescence (TIRF) microscopy from Science Lab (Leica 
Microsystems)

http://www.leica-microsystems.com/science-lab/total-internal-reflection-fluorescence-tirf-microscopy/

12. For more information on the basics of confocal microscopy, take a look at this resource:

http://www.leica-microsystems.com/science-lab/confocal-microscopy/

13. A helpful resource on using multiphoton microscopy for deep tissue imaging:

http://www.leica-microsystems.com/science-lab/principles-of-multi-photonmicroscopy-for-deep-tissue-
imaging/

14. Light sheet microscopy was “Method of the Year” (2014) in Nature Methods. Read the full article here:

http://www.nature.com/nmeth/journal/v12/n1/full/nmeth.3251.html

https://www.leica-microsystems.com/science-lab/topics/light-sheet-microscopy/topic/Topic////pagetype
https://www.leica-microsystems.com/science-lab/topics/light-sheet-microscopy/topic/Topic////pagetype
http://www.leica-microsystems.com/science-lab/factors-to-consider-when-selecting-a-research-microscope
http://www.leica-microsystems.com/science-lab/factors-to-consider-when-selecting-a-research-microscope
http://www.leica-microsystems.com/science-lab/total-internal-reflection-fluorescence-tirf-microscopy
http://www.leica-microsystems.com/science-lab/confocal-microscopy/
http://www.leica-microsystems.com/science-lab/principles-of-multiphoton-microscopy-for-deep-tissue-imaging/
http://www.leica-microsystems.com/science-lab/principles-of-multiphoton-microscopy-for-deep-tissue-imaging/
http://www.nature.com/nmeth/journal/v12/n1/full/nmeth.3251.html
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15. Additional resources on super resolution microscopy:

 > http://www.leica-microsystems.com/science-lab/mitochondrial-dna-molecules-are-packaged-
individually/

  Article on how STED microscopy offers insights into ageing research

 > http://www.leica-microsystems.com/science-lab/sted-microscopy-of-living-cells-new-frontiers-in-
membrane-and-neurobiology/

  Paper published in J. Neurochem. on using STED microscopy to study living cells

 > http://www.leica-microsystems.com/science-lab/super-resolution-molecular-and-functional-imaging-
of-nanoscale-architectures-in-life-and-materials-science/

Article published in Front. Bioeng. Biotechnol. on using super resolution microscopy to study nanoscale 
architectures in life and materials science

 > http://www.nature.com/articles/srep27290

  Article in Scientific Reports, comparing SIM, STED and SMLM techniques

http://www.leica-microsystems.com/science-lab/mitochondrial-dna-molecules-are-packaged-individually/
http://www.leica-microsystems.com/science-lab/mitochondrial-dna-molecules-are-packaged-individually/
http://www.leica-microsystems.com/science-lab/sted-microscopy-of-living-cells-new-frontiers-in-membrane-and-neurobiology/
http://www.leica-microsystems.com/science-lab/sted-microscopy-of-living-cells-new-frontiers-in-membrane-and-neurobiology/
http://www.leica-microsystems.com/science-lab/super-resolution-molecular-and-functional-imaging-of-nanoscale-architectures-in-life-and-materials-science/
http://www.leica-microsystems.com/science-lab/super-resolution-molecular-and-functional-imaging-of-nanoscale-architectures-in-life-and-materials-science/
http://www.nature.com/articles/srep27290

