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WHO
AM |7

I,u!\. Atomic and Nanoscale
| Characterization Experimental Center

Eric W. Roth

Electron Microscopy Specialist
NUANCE, BioCryo Facility

Office: Silverman |

all East, B535

(basement across from the elevator)

847.467.4164

Pronouns: they, them, their /human

Microscopist > Scientist > Artist
Favorite food, SPICY!

Exploring Inner Space

Northwestern



WHAT e Training

e Service

I DO  Collaboration

* Mentorship
« SEM, TEM, STEM
“I'm hereto < EM sample prep

support you and — cryoTEM, cryoSEM, ultramicrotomy, cryo-
your research, ultramicrotomy, tissue processing,
and | really — Soft materials (polymers, etc.), biological
do care.” materials, MOF’s, Zeolites
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STRENGTHS

e CV literally says, “Extremely Steady Hands”
e Jack of all samples
o Graphic Arts

 Connected at NU, “If | don’t know how to get
the data you need or how to do the
technique, | probably know someone who
does.”
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WEAKNESS

 There’s only one of me / calendar get’s
booked up fast!

 Aphasia... “sorry, | forget names and
words sometimes..

(Yes, even if I've known you for years
and years).”
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MOTIVATIONS

e YOU! “sample prep and imaging is my art”
— New samples = new challenges
— Old samples, “mastery through endless repetition!”

e Training- “I want you to get high-quality data and
qguickly and painlessly as possible.”

 Humans, technology, biology, the environment,
space exploration

e Art of the very small
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ULTRAMICROTOMY

What is It

(alternative to FIB or lon Milling, Dimpling, Polishing, etc.)

M N UA N CE Exploring Inner Space Northwestern
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SO MANY
TECHNIQUES

Room Temperature

Dry

Cryo

Warm Cryo with liquid media
Tokuyasu for Immuno Au Labeling
Ultra Sonic

En Face

Serial

M NUANCE Exploring Inner Space Northwestern

Atomic and Nanoscale
Characterization Experimental Center



MATERIALS ULTRAMICROTOMY

. Polymers NOT JUST BIO,

e MOF's/COF’s
e Nano Particles/ Quantum < Silicates

Dots e Sponges
» Zeolites » Hydrogels
 Some Metals/Alloys o Aerogels
» Microfibers « 3D-Printed Materials
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BLOCK FACE SIZE / SHAPE

Biological and some Materials
Soft Materials Cryo Ultramicrotomy
and
Serial Sectioning

Bio and Soft

) Hard
1500 um x 1000 um |deal for Ribbons Materials HPF/CEMOVIS

Cryo
Ultramicrotomy
<30 um

500 um x 700 um 150 um

W N UA N CE Exploring Inner Space Northwestern
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PARAMETERS

o Cutting Speed Vs. Thickness, Material, Block face size

o Sectioning Media (Water, DMSO, Mineral Oil, Dry(no media))
 Media Height Vs. Hydrophilic/Hydrophobic Materials

e Grid Choice, Composition (Cu, NI, Au, Nylon, etc.)

o Grid Makeup (Slotted, 75 mesh, 400 mesh, square, hex, finder, etc.)
e Grid Substrate (Formvar, Carbon, Graphene Oxide, Lacey, None)
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HOLOGRAPHIC FILM

Pengxiao Hao, NU-ACCESS

Block face
Imaging
and EDS
in Hitachi =
3400 SEM gsg

Ultrathin ..
Section imageéd
in Hitachi
HD2300
STEM
revealing : .
AgBr particles:

'y
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DNA-NANOPARTICLE CONJUGATES

Shunzhi Wang, Mirkin Lab
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JEOL ARM300 Hitachi HD2300 STEM JEOL ARM300 Hitachi HD2300 STEM

M. Girard,* S. Wang,* J.S. Du,* A. Das,* Z. Huang, V.P. Dravid, B. Lee, C.A. Mirkin, M. Olvera de la Cruz.
“Particle Analogs of Electrons in Colloidal Crystals,” Science, 2019, 364, 1174-1178.
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PAINT FILMS

Stephanie Zaleski, NUACCESS

Sample embedded in
epoxy resin and sectioned
300 nm thick for AFM
90 nm thick for STEM
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Hitachi HD2300 STEM TE Phase Contrast and

HAADF
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RUBBER BLENDS AND COMPOSITES

Matthew Eaton, Shull MSE

OLM Image

n
AFM image, E}
Elastic Modulus, -
3 log scale { Sobp
z 2

4: LogDMTModulus

Cryo ultramicrotomy

wet sectioning with i Elastic Modulus line scan
DMSO:Water = 3:2 praMil across interphase
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ULTRA SONIC KNIFE
NE\N « Alternate to cryo

ultramicrotomy

* |deal for biological
or polymers

e Avoid compression
artefacts

M M!..!A CN CE Exploring Inner Space Northwestern



MAKING THE COVER

%

In_tegratlve ) 't!é"
Biology -

ut microflora might be aidin

BY LAUREN GRAVITZ

CHEMISTRY

Atomic and Nanoscale
Characterization Experimental Center
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ATTRACTIVE = USEFUL
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e Make new scale bar If

C R O P necessary

 |If asked for cover image, find
out exact dimensions required
by the publisher first! (300dpi, 9
X 12, etc.) Crop and scale
Image accordingly.
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BRIGHTNESS / CONTRAST

Hyman Breast Cancer Cells, Vivian Shi, NFS REU 2019

L @

% 7/9/2019 HV mag B frame det wD spot HFW 5 pym ﬁ . 7/9/2019 . HV . mag EH . framer det | WD ‘;pot " HRW _ 5 pm -
11:41:31AM  10.00kv 10000x 2.1min CBS 9.6mm | 3.5 20.7um | 11:41:31AM | 10.00kv | 10000x  2.1min CBS | 9.6 mm 3.5 | 20.7 ym

Auto Brightness Contrast (ABC) Vs. Adjusted
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WHAT IS
WRONG
WITH THIS
IMAGE?

Sugar crystals in candy
2% . coating of chewing gum
3.00um CryoSEM, Hitachi S4800

M N UA N CE Exploring Inner Space Northwestern

E —

2.0kV 14.1mm x15.0k SE(M)
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RASTER
ROTATION
1S YOUR
FRIEND!

Sugar crystals in candy
g TN . . e i A 8y § coating of chewing gum
2.0kV 14.1mm x15.0k SE(M) CryoSEM, Hitachi S4800
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Characterization Experimental Center



MANY,
MANY,

MANY
IMAGES

Filel6.TIF

Hold Image Tournament
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I\/IAKE T BEAU

. Image>Mode>RGB Color

2. Select AIO with magic wand,
magnetic loop, etc.

Feather selection
Colorize selection

Invert selection

Colorize everything else
Select > Color Range
Feather selection

. Modify color

10 Repeat 6-9 until happy

© 0N O hW
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el Layer Type Select Filter 3D View Window Help

F ]

Adjustments > Grayscale

B Feat Frequency: 100 (& Selec
Auto Tone 3L Indexed Color... '

a n e rO I I l A0 Auto Contrast X {'38L « RGB Color
-l Auto Color 3B CMYK Color T P .
. _ Lab Color
Image Size... 3l Multichanssl
Canvas Size... ~N¥C . EEEEEEEETTE T
Grayscale or Index EE

Crop 16 Bits/Channel

Trim... 32 Bits/Channel

Colorto pm=

RGB Color [

Calculations...

Analysis
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Select AIO with Magic Wand, Magnetic Loop, etc.

¢ "’ Quick Selection Tool W
?f Magic Wand Tool w

Z ]

1

Z FlHev4a.l11F @ 1UU% (uray/s#)

i |
v =

|
== 1
! ] -
- -

" 553 ¢ Lasso Tool L
i Sﬂ Polygonal Lasso Tool L
« = S? Magnetic Lasso Tool L

%
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Feather Selection

Edit Image Layer Type REIE=® Fiter 3D View Window Help

Al A F] |
Deselect ¥D Adobe Phot

B  Feather: 0px Anti-alias bnoy: 100 | (@ Select and Mask...

Inverse 881
)0% (Gray/8#)

1

Color Range...

i Feather Selection

Select and Mask...
Modify Border...

oo Smooth... o

ou Expand... E
sl Contract... - - I OK
Transform Selection Feather... - plxa 3

Edit in Quick Mask Mode

Save Selection...

New 3D Extrusion

m NUANCE Exploring Inner Space Northwestern

| Atomic and Nanoscale
Characterization Experimental Center



File

¥

Edit Wly=CtEM Layer Type

Adjustments

Auto Tone
Auto Contrast
Auto Color

Image Size...
Canvas Size...
Image Rotation
Crop

Trim...

Duplicate...
Apply Image...
Calculations...

Analysis

NUANCE

Atomic and Nanoscale
Characterization Experimental Center

Select

Colorize S

Fiter 3D View Window Help

Brightness/Contrast...
Levels... #L
Curves... #EM
Exposure...

Vibrance...
Hue/Saturation... ¥U
Color Balance... ¥B
Black & White... X 1{#B
Photo Filter...

Channel Mixer...

Color Lookup...

Invert
Posterize...
Threshold...
Gradient Map...
Selective Color...

Shadows/Highlights...

Desaturate
Match Color...
Replace Color...
Equalize...

=

Select and |

Color Balance

Color Levels: +53

+32

Cyan

election

-100

Magenta

Yellow &

Tone Balance

() Shadows

Preserve Luminosity

O Midtones

Exploring Inner Space

() Highlights

Northwestern



Invert Selection and Colorize

Layer Type BSGEIEEM Fiter 3D View Window Help

Al )
Deselect

Anti-alias ency: 100 @ Select and Mask...

Inverse

Color Range...
Focus Area...

Select and Mask...
Modify

Grow
Similar

Transform Selection

Edit in Quick Mask Mode

Save Selection...

New 3D Extrusion

M N,.UACN CE Exploring Inner Space Northwestern
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Select Color Range and Feather

age Layer Type Filter 3D View Window Help

All J Color Range
0 px Anti-alias Reselect oncy: 100 @& Select and Mask... Select: ¢*Sampled Colors i {

Detect Faces | | Localized Color Clusters

! Fuzziness: 24 | Cancel )
. | Load... ;) ‘

lor R R : %
Color Range ange ) ( Save...
Focus Area... ) I
Select and Mask... X 3R
elect and Mas V4 f+ 2
[] Invert

Edit in Quick Mask Mode

© Sselection (1

Selection Preview: None Feather Selection

Feather Radius: 1 pixels

| Apply effect at canvas bounds ( Cancelv
S

s

Atomic and Nanoscale
Characterization Experimental Center
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Repeat 6-9 Until Happy

Exploring Inner Space Northwestern

Characterization Experimental Center

Atomic and Nanoscale

{NUANCE



TIPS
AND

TRICKS

I,u!\. Atomic and Nanoscale
| Characterization Experimental Center

Remove scale bar when appropriate

Don’t go overboard with color saturation. Less Is
more.

One color does not usually impress

Use complementary colors to create image
harmony

Attempt to use colors that reflect real life
Don’t pass up interesting artefacts / anomalies
SEM Raster Rotation Is your friend!

— shadows towards bottom, highlights from the
top

Exploring Inner Space Northwestern



* Image contests (Nikon, Cell,

P R O M OT E Nature, Science in Society

(NU), etc.)

YO U R S E L F I » Cover submissions

e Be careful

— Make sure to clarify if
publication allows for free use

of, “your” image
— Don’t scoop yourself

— Observe Non-Disclosure
Agreements

w NUACN CE Exploring Inner Space Northwestern



ACKNOWLEDGEMENTS

Vinayak Dravid, NUANCE
Tom O’Halloran, CLP

Neil Kellerher, CLP

Kenneth Clevenger, Kellerher
Emily Que, O’Halloran

{NUANCE

| Atomic and Nanoscal
haracterization Experimental Center

Reiner Bleher, BioCryo
Charlene Wilke, BioCryo
Katy Dean, NUANCE
Tirzah Abbott, EPIC
Xiaobing Hu, EPIC

Paul Smeets, EPIC
Xingi Chen, Keck-lI
Gajendra Shekhawat, SPID
Ben Myers, SHyNE
Amy Morgan, NUANCE
Elise Beck, NUANCE
Chad Goeser, NUANCE

Pengxio Hao, NUACCESS
Stephanie Zaleski, NUACCESS
Shunzhi Wang, Mirkin

Matthew Eaton, Shull
Stephanie Ribet, VPD

Vikas Nandwana, VPD

Roberto dos Reis, VPD

Yue Li, VPD/Backman

Vivian Shi, NFS REU SHyNE

Exploring Inner Space

Fengxia Liang, NYU
Dan Littman, NYU
Ilvo lvanov, NYU
Doug Wel, Zeiss

Northwestern



QUESTIONS..

ASK ME
ANY THING
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