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Rice (x5,000) 
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With COXEM’s coolstage, biological samples remain frozen while examined. 
Life-like appearance of the samples are preserved as they are fully hydrated. 
Coolstage is a quick method to view samples without destroying them.   

05



06



WINDOW FOR NANO WORLD with COXEM 

Medicine I Pharmaceuticals 

Overview 
COXEM's SEM and EDS offer useful information about microstructures of pharmaceutical powders, such as particle 

size and composition. SEM can also identify any extraneous matters contained within the particle. 

Cosmetic Patches 
Fabricated microneedle-array patches enhance collagen 

permeation through the skin and supply other nutrients by 

penetrating the skin with their sharp tips. These patches are 

imaged better by increasing the working distance (WD). 

Higher working distance leads to a better depth of field, 

which is the effective focus range. Compared to the image to 

the right, the image to the left has more sample features that 

remain in focus. 

Sunscreen 

... 
- -- -

WD 10mm, x500, 20kV 

In the images, sunscreen was applied to a glass plate with 

indentations to look for its distribution. Sunscreens contain 

titanium oxide (Ti02) particles. The shape and size of these 

particles affect sun protection. As particle size gets smaller, 

SPF protection is better but UV A protection becomes worse. 

Also, small particles may penetrate the skin and cause side 

effects. By looking at SEM images, it is important to measure 

the size and find the balance, as small particles provide 

greater transparency and larger particles allow greater UVA 

protection. 

Drug Powder with Changing 

Accelerating Voltage 
Accelerating voltage can be easily manipulated based on the 

sample condition and magnification. 

When viewing images at higher magnification, resolution is 

better when the voltage is high, but samples may be damaged. 

Depending on the sample type, it is sometimes better to 

observe samples at low accelerating voltage. 

► Surface information with changing voltage
--..----- --. ........ -

► Powder damage with changing voltage

Colorectal Cancer Cell with 
Scanning Transmission 
ElectronMicroscope (STEM) 
COXEM's SEM can be easily transformed into STEM by 

inserting a STEM detector. By detecting transmitted electrons 

with low voltage STEM, high-contrast images of biological 

specimen can be acquired with bright and dark field imaging 

modes. At the same time, radiation damage is reduced because 

voltage is low compared to the dedicated STEMs based on 

high-resolution TEM columns. 

= 07



08



09



10



www.coxem.com 

Chemistry 

Overview 
Due to SEM's high resolution and large depth of focus, various chemicals can be analyzed in great detail. 

Microstructures of Plasma 
Sprayed Ytrria Coatings 
Yttria coatings (Y203) on alumina (Al203) and titania 

(Ti02), manufactured by suspension plasma spraying, have 

been employed in a wide variety of applications. For example, 

they are used for anti-oxidation or anti-wear applications in 

semiconductors, where the sample of interest must resist contact 

with abrasive surfaces. Yttria is known for its low etch rate, but 

due to its high cost, the demand for high-purity ceramics as a 

substitute is increasing. Two micrographs below show ytrria 

coatings on alumina, with low plasma power density. 

Silver Powder 
Silver is actively used in electrical applications because it is 

the best thermal and electrical conductor of all the metals. 

Scientists are actively finding 

ways to develop silver 

nanowires because small-sized 

silver particles can be used to 

make better touchscreens for 

smartphones. 

Gold Particle 
Accelerating voltage is an important factor in determining 

resolution. For highest resolution, samples are imaged at high 

voltage. However, samples may be damaged when imaged 

at high voltage. Image below is a gold particle imaged at low 

voltage (left) and high voltage (right). 

Other Images 

= 11



X5,000, 20kV X5,000, 20kV

Original coating

New coating
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Normal filter Abnormal filter
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High vacuum Low vacuum
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Metals 

Overview 
SEM can be used to assess topography of metals and related coatings. BSE mode is extremely useful in this case. 

Metal with Chemical Etching 
Above image is a copper sample coated with nickel and gold. 

Since nickel and copper have similar atomic number, it is 

hard to differentiate the boundary between the two. Through 

chemical etching, as shown in the right image, two layers can 

be easily distinguished. If etching is impossible, layers can be 

distinguished in the BSE mode. 

Metal Surface 
Metal objects require little special sample preparation for 

SEM imaging. Coating is not necessary since they are highly 

conductive. If the surface level is similar, particles may not be 

distinguished clearly. To account for this, the BSE mode can be 

utilized. The BSE mode detects atomic number differences on 

and below the surface, so high atomic number particles can be 

easily differentiated. 

Back Scattered Electrons (BSE) 
BSE detector can be easily integrated into COXEM's SEM. BSE 

imaging is as generally useful as SE imaging, especially when 

gathering composition and topography features of images with 

high atomic number contrast. For example, when viewing 

biological samples stained or coated with heavy metals, the BSE 

mode can be used to detect metals more pronouncedly than 

the SE mode. BSE image can be acquired at both high and low 

vacuum. 

PolyWire 
The sample is a poly wire partially coated with copper and 

carbon. When the image is taken at high voltage, carbon coating 

cannot be viewed due to carbon's low atomic number. To 

account for this, accelerating voltage is lowered to see additional 

information on the surface. At low voltage, carbon is easily 

viewed, as illustrated in the left image. 
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