
“Can be seen” means 
“Can be clarified”
Super-resolution imaging

* For Research Use Only. Not for use in diagnostic procedures



Beyond super-resolution imaging

Slide the monitor, then
set the sample.

The HM-1000 will advance the nano-scale analysis world with super-resolution.
It provides a high-spatial-resolution image that cannot be obtained using a 
conventional fluorescence microscope. 
 
For example, research in fields such as cancer research and 
regenerative medicine, as well as viral and bacterial infection mechanisms can 
benefit by analyzing protein and cell structures using nano-resolution images.

The HM-1000 will introduce super-resolution imaging to conventional research. 
Conventional super-resolution microscopes require a dark room and 
a high level of skill for its operation.

The HM-1000 resolves these issues and can be used in many facilities because 
of its intuitive design.

Beyond super-resolution imaging.
“Can be seen” means “Can be clarified”
The ideal concept of the super-resolution microscope sought by researchers has 
finally been implemented in this study.

-Spatial resolution of less than 40 nm (maximum resolution reached: 23 nm)
-Compact and space-saving, no dark room necessary
-Does not require complicated operations such as optical axis adjustment



Acquire images of blinking fluorescent dyes with high 
accuracy and build super-resolution images

Conventional fluorescence microscopes have an optical diffraction limit of around 200 nm. However, to observe
aggregated proteins and abnormalities in cells of approximately tens of nm, as well as to analyze images with high 
accuracy, resolution beyond this conventional diffraction limit is required.

The single-molecule fluorescence microscope HM-1000 combines molecular detection techniques using fluorescent 
dyes with image analysis techniques to achieve a high spatial resolution that cannot be obtained by conventional 
fluorescence microscopes. Thus, the HM-1000 aids in conducting research that requires detailed image analysis to 
detect abnormal aggregations of proteins, abnormalities of small cellular organelles, and dendritic projections.

Blinking is one of the properties of some fluorescence dyes and is used for imaging. The imaging procedure can be 
simplified using a fluorescence dye that blinks repeatedly. The sample is continuously irradiated with a laser so that 
the fluorescence dye begins to blink, and the bright spots are extracted from the acquired image. The individual 
position of the fluorescence dye is processed through image analysis to construct a super-resolution image.
・ No reactivation of fluorescent dye → reduced time
・ Use of a fluorescent dye that blinks repeatedly → simple imaging procedure
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What is the HM-1000 super-resolution microscope?

HM-1000 imaging principle

Electronic microscope
Fluorescence microscope 

Super-resolution microscope
Atom Molecule Protein Mitochondria Bacteria Cell

Excite 
fluorescence 
dyes

General fluorescence image HM-1000 Super-resolution image

Continue to 
irradiate with 
a laser to begin 
dye blinking

From a bright spot, 
a super-resolution image is 
constructed by determining 
the center coordinates of the 
blinking dyes.

Blinking of 
a fluorescence dye

Obtain thousands of 
images; then, extract and 
plot bright spots



HeLa cells were stained with β-tublin antibody (Sigma-Aldrich), with 
SaraFluor 650B (HMSiR) conjugated anti-mouse IgG as a secondary 
antibody (GORYO Chemical, Inc). Images were obtained using HM-1000 
with an exposure time of 30 milliseconds, and 2,000 images were acquired.

Achieved the highest reachable resolution 
of 23 nm* !

Selected cells of interest in the image can be acquired 
in super-resolution imaging mode
Using the tiling function, a field-of-view equivalent to the 
maximum 10-fold objective lens can be obtained. Thus, cells 
can be searched easily using a 100-fold objective lens, 
reducing manual work.

Select the desired area to obtain
a super-resolution image

The spatial resolution of the HM-1000 is 40 nm or less; its maximum reachable resolution is 23 nm*.
This high spatial resolution makes it possible to analyze clear images without blurring, even when enlarged.

 The HM-1000 provides a super spatial resolution image
 that cannot be obtained using a conventional fluorescence microscope.

Spatial resolution: application example

Tiling function

* Results of single-molecule measurement using
   SaraFluor 650B (HMSiR). The maximum resolution
   varies depends on the sample and fluorescent dye.

Super-resolution image

Even if you magnify the image, you can still analyze 
a clear image because of the super-resolution.

The following tiling modes can be selected

2 × 2 field-of-view mode
5 × 5 field-of-view mode
10 × 10 field-of-view custom mode



Conventional fluorescence image

Conventional fluorescence image HM-1000 super-resolution image

HM-1000 Super-resolution image

HM-1000 super-resolution image

Conventional fluorescence image

Conventional fluorescence image

HM-1000 super-resolution image

■Analysis of Tublin
HeLa cell 
Primary antibody: Anti- β III tublin 
Secondary antibody: Anti-mouse SaraFluor 650B

■Analysis of Golgi body

■Analysis of Mitochondria

HeLa cell 
Primary antibody: Anti-golgi marker K58
Secondary antibody: Anti-mouse SaraFluor 650B 

HeLa cell 
Primary antibody: Anti- Tom20
Secondary antibody: Anti-mouse SaraFluor 650B 

■Analysis of neuronal  cells
SH-SY5Y cells
Retinoic acid differentiation induction
Stained with SiR-Tublin (Cytoskelton)



Horizontal resolution

Image acquisition range

Tiling

Image acquisition speed

Multi-color image support

Lasers

Objective lens

Camera

Control unit

Body size

Weight

Configuration items

Power supply (50 or 60 Hz) 

Power consumption

* Results of single-molecule measurement using a SaraFluor 650B (HMSiR) fluorescent dye. The maximum reachable resolution 
   varies depending on the sample and fluorescent dye.
* This product is for Research Use Only and cannot be used for diagnosis.

40 nm or less (maximum reachable resolution: 23 nm*)

66 µm × 66 µm

Maximum 10 × 10

Maximum 30 frame/sec

Four colors (sequentially acquired)

405-nm solid-state laser, maximum output: 24 mW

488-nm solid-state laser, maximum output: 128 mW

561-nm solid-state laser, maximum output: 32 mW

637-nm solid-state laser, maximum output: 128 mW

×100, NA 1.4 oil-immersion lens

sCMOS digital camera

PC: Windows 10
Width 690 mm × Depth 420 mm × Height 570 mm

75 kg (body)

Body, control PC, power box

100–240 V

>400 VA
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