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MA-tek’s enabling solution for liquid analysis by TEM

K-kit is a single-use sealable carrier with a microchannel
inside. It's designed to facilitate convenient TEM and SEM
observations of liquid samples, allowing nanoobjects,
aggregates, and agglomerates (NOAAs) in liquid samples
to be characterized.

K-kit @3mm TEM grid

. @' %®
: “
| v o o .
Wet ' . *e o
®
Filled with liquid *
+ The loaded liquid sample is sealed and imaged o _ )
using TEM in the native liquid environment. Acceptable image quality
®e i it
_ ®
) _ . ™ e
Thin layer | | ®
= L
L
Partially or fully dried
. . ? ®
= A patented liquid drying protocol preserves the
original morphology and  physical state of s o
nanomaterials with improved imaging resolution. Very good image quality

(NIST 100nm polystyrene spheres)
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K-kit vs. TEM grid

TEM image of liquid state CMP slurry with TEM image of dried CMP slurry on Cu
K-Kit, enabling individual particles to be grid, unable to be analyzed individual
clearly identified. particles due to agglomeration.

(J Good A Casedependent X Not available )

Physicochemical Parameters K-kit Cu grid
1. Composition v v
2. Size v v
3. Shape Vv v
4. Size distribution Vv A
5. Aggregation and agglomeration in liquid v X
6. Particle concentration v X
7. Liquid TEM observation N4 X

[D5ii 1Y
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K-kit adaptability

® Compatible with all kinds of TEM holders

JEOL
EM31640 STHB

Hitachi
H-7501 SS

FEI
TECNAI F20

Gatan
CT3500HT

If using some types of TEMs like JEOL 2100 which the z-axis focus depth less
y than *120um, one will be possibly encountered the out-of-focus issue. In this
— situation, please refer to the possible solution as described on our website for it.

® Good resistance to most solvents

The following table shows the test results of Torr
Seal Epoxy soaked in chemical solvents for 24
hours and then examined using FTIR (if
dissolved) and visual observation (if dispersed).

v'- Compatible (FTIR not detected) A- Use with care (FTIR detected)

Water | PEG400 DMSO Ethanol 0.1N HCI | 0.1N KOH
Vv Vv Vv v v v
Compatibility | TOluene | NMP {Cﬁfghl} G';E:gl‘:;m 1% NH,OH | 0.1N HNO,
(FTIR) v v v v y y
Hexane IPA Methanol DCM THF Acetone
v v v A A A

DRI X
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Material and structural robustness

Broad temperature range for K-Kit -196°C to 120°C
Applicable with heating & cryo TEM holders

Vacuum compatible glue
I Torr Seal® epoxy

Durable Silicon body —=e
(MEMS technology)

Window

Silicon nitride membrane
Durable to withstand drastic pressure changes

onve@™  Observation

Channel tips window

There are channel tips at both ends,
to protect the surface condition and
cleanness of the channel.

Liquid
channel
Unibody structure
Reliable liquid loading Cross-contamination free (Disposable),
By capillary action, liquid can be no need to do further assembly, surface
loaded in a K-kit reliably, even the treatment or pre-cleaning process before
viscosity of it up to 3,000 mPa - s. the use.

WWW.EMCN.COM.CN
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High image quality in TEM

Membrane Sample Preparation
Thickness of K-kit
{S|3N4]' Wet Mode Dry Mode
100nm < 10nm < 5nm
30nm < 5nm < 2nm

(Example) As shown in the TEM images of gold nanoparticles that formed from reduction
process of AuCl, solution, the lattice lines of gold particles could be clearly observed by using
Gap0.2um/ SiN30nm K-kit. (By FEI Talos TEM @ 200KV)

multi-walled
microstructure

-
b |
s T B Caihaanaidn
legrbr s ' 4

[

(Example) TEM images of multi-walled carbon nanotubes (WMCNT) that were fully dispersed
in water. By using Gap2um/ SiN30nm K-kit, the structures of MWCNTs could be observed
clearly. (By Hitachi HT7700 TEM @100KV; WMCNTs: OD 30-80 nm, Length <10 pm, 10wt%)

WWW.EMCN.COM.CN
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Wet and Thin Layer mode

Sample preparation Wet mode Thin layer mode
With Liquid Dry
_ij o Y o jof j|—| |E
Imaging resolution Good Excellent
Gap height suggested (pm) 0.1, 0.2, 0.5 05,1, 2, 5
Particle size (Loadable) 1nm~500nm 1nm ~3000nm

Particle shape

Keeping original

Potentially, could be
deformed.

Chemical reduction or potential
damage by electron energy

High

Achievable
states of K-kit

‘*l

L= ,
o 3, Fullyfiled

%Y Ppartially filed

" Thin liquid
e go |ayer

) DR X
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Application

markets

Characterize NOAAs in electronics industry, cosmetics, foods, medical devices, and drugs.

Slurry

- Si0, nanoparticles in CMP slurry

Lotion
- TiO, and ZnO nanoparticles in sunscreen

.
s Electronic S
4 L]
El w
£ L]
s 0 -.i .
E= i \
8 5 . tn,
o 4] o ] "IHI
1
630 40 80 80 100120140 Diaentar ()
Diameter (nm)
O Prvury pastcies
& 0w @ Faey
='|:| L8
- & &= &% %, 8 Dicod plases IGP- W5
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O aggregaten sggiome s 2 ,Jm- _----+ —
& T
T4V j# [ *
tw | \
* g —_— T 1
I 0 100 200 30 40 N0 EK Ceulance b5 feightesr parsch L . T
= tirrsl (he)

i TEM images jram)

+

-
.
*

Diameter (nm)
L] e v
'
.; - =- o
Beverage Bio Sample
- CaCO, nanoparticles in milk

- Au nanoparticles in blood

Reference :

1. US FDA 2012, Guidance for Industry — Safety of Nanomaterials in Cosmetic Products.
2. EUMRC July 2012, Requirements on Measurements for the Implementation of the European

Commission Definition of the Term “Nanomaterials”.

3. ISO/TR13014: 2012, Nanotechnologies -- Guidance on physico-chemical characterization of engineered

nanoscale materials for toxicologic assessment.

4. ICCR 2012, Characterization of Nanomaterials Il - Insolubility, Biopersistence and Size Measurement in

Complex Media.
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Shipping packages and tool sets

g
' <t L7

(Chip Size)
- =1.4mm =
(K-kit carrier)
300 =1.7mm @ l
)} N -
™\
=1.6mm :
800 120 .
Each carrier has
Unit: um d K—klt aﬂaChEd
Unless noted
atherwese on top

Protected with a clear cap.
(A copper grid is enclosed
at the bottom of the carrier.)
® \Window length 300 pum, Width 25 um
® Channel height (H):

0.2 and 2.0 standard

0.1, 0.5, 1.0 and 5.0 available

H=0.1,02, 05,1,
2,5 (um)

o (Tool sets and consumables)

® ©

Sample-loading K-kit gluing stand
stage

Copper grid

&

Channel opener

e —_—

K-kit holder

4 K-kits 6 K-kits

Starter box (glues, needles,
channel opener, etc.) Needle pen

:!. miﬁ ilﬁ' IIY PAGE 10
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K-kit tool box

Tool box, we offer a full tool set, including K-kit holder, sample-loading stage, needle pen

K-kit gluing stand, recommended glues, glass slides and some replacement parts

W275 x D150 x H50 (mm)

[ e |
o, Blomn- te ko corem

Glass-slide pack

K-kit gluing stand
Sample-loading stage

Q@
0@
___II_IIJ

= . Accessory Box

Symo _ For K-kit Loading
— 17""‘ _T I
"’--l-n.... h—-...‘
41” l.rs]
Accessory Box K-kit shipping package
without K-kits
K-kit holder & needle pen ( )

PAGE 11
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Sample preparation procedure

o 1.K-kit:
K-kits are Si-based microchannel devices with silicon

nitride windows that allow SEM, FIB, STEM, and TEM
observations. The shape is a result of anisotropic wet
etching. The liquid channel is parallel to the window, with
openings at both sides.

o 2.Filling:
Kkt : Liquid fills the channel through capillary force.
: ‘

Observation
Channel window
opening

Liquid channel direction

Liquid channel
direction
The liquid surface is “pulled up” by the K-kit.
Keep the K-kit steady for approximately 1 min to
allow the filling to complete. The aqueous liquid
sample should be placed on a glass slide. Both
the K-kit and glass surface are hygroscopic. Do
not immerse the K-kit in liquid to prevent from the

window being contaminated.

3. Torr-seal:

K-kit Cover the channel openings at

both ends with Torr Seal epoxy

- after filling the device with liquid.

(No need to do this gluing step, if

one would like to dry out the

Torr seal (white) liquid and leave the nanoparticles

a Thin Layer mode in K-kit.)

Ligquid samplé

. 4 3

4. Copper grid: Epoxy o

Use epoxy to mount the sealed
K-kit to a copper grid by fitting it .
to the precut hole at the center of
the grid. L
. K-kit "-».

L LS Copper g v
= - [ = = i oy

s

If on-line, please click the link to watch sl
demo video: hitps://youtu.be/HISTyT4MwEg f*b

RN PAGE 12
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Matters needing attention when using K-kit

Inspection before use

-
= With color rings on the membrane

* No any damage to the structure . .
With Newton's rings

(Sealed by channel tips)

Channel tips removal

« No color patterns on the film

» Liquid should be loaded in 30 -
minutes after removing the

channel tips. Flat membrane
(Open to atmosphere)

Liquid loading

« Keep K-kit steadily touching on '
liquid surface at least for 30 - %\_j
seconds.

« Do not immerse K-kit in the _
liquid. 9L | : With color patterns
. ' (There's liquid filled)

Gluing process

* Glue the both ends of K-kit in 60
seconds after liquid loading.

« Do not glue off the K-kit, if
making it with Dry mode.

« Glue with care, to avoid any “-I:.iquid well reserved
adhesive flowing into the cavity. - (Quickly to glue the K-kit)

PAGE 13
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Available for TEM and SEM observations

@® Compatible to versatile microscopy analyses

FEI-TEM @200Kev Key FEI-STEM @30Kev

® High imaging quality in SEM

. 10nm
hle
Gold nanoparticles with sizes .t
less than 10nm also could be
Eright Field (BEF) Dark Field (DF)

clearly imaged with SEM.

O The comparison results of TEM and FIB-SEM images (Polystyrene beads in K-kit)

Hitachi HT7700 TEM FEI Helios 400 FIB-SEM

- L -
=T -

PAGE 14
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Multiple loadings and negative staining

K-kit can provide researchers with faster and better choices when using a TEM to examine
nanogranules of biological specimens in aqueous conditions.

® Multiple loadings

With an unibody structure, K-kit can be used on multiple-loading applications, e.g.
immunoelectron microscopy or catalyst chemistry studies etc.

154 K-kit loading Prepared in dry mode 2nd K-kit loading Prepared in dry or wet
with liguid A for liquid A with liquid B mode again for liquid B

(Example) The presence of specific platelet

granules could be labelled and observed by using a .

K-kit with multiple loadings. After some necessary ”~

pre-treatments and washings, the platelet sample in . .

K-kit was incubated with the primary antibody :

(mouse monoclonal anti-P-selectin antibody) and .

next was reacted with a secondary antibody (6-nm ' .
nm

gold-conjugated goat anti-mouse IgG antibody) for _
2h at 37°C, and then the K-kit was sealed and Immunoelectron micrographs of isolated
examined in TEM. (Appl. Sci. 2020, 10, 4946) platelet granules in a K-kit.

® Negative staining

On Cu grid (In dry state) In K-kit (With liquid).

(Example) Negative staining TEM images of collagen on Cu grid and in K-kit. As shown in
Fig. B, the collagen nanofibers could be clearly observed by using a wet-mode K-kit.

RN PAGE 15
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Available for EDX analysis

® How to make EDX analysis achievable on a K-kit

« In a TEM, an EDX detector is usually located at an angle of around 10 - 20° with regard
to the sample; X-ray signals excited from the observation window of a K-kit will be easily
blocked by that deep cavity. If so, by pointing the window long side of the K-kit toward the

EDX detector along with tilting the TEM holder at some angles over 15°, which can make
the EDX analysis achievable on it.

EDX detector

[

1 Align the window long side of K-kit 2 Give a tilt at least of 15
toward the EDX detector

to point to the EDX detector

« For some modem TEMs that installed with
multiple EDX detectors or only a detector
but at a larger angle to the sample, one
usually can get EDX signals from a K-kit
directly without any tilting or rotation on the
TEM holder.

B =X

lls WWW.EMCN.COM.CN PAGE 16



K-kit vs. in-situ TEM holder

K-kit can be the most convenient option in the market for liquid-TEM observation.

. = o Around 90min required for 10 samples
Liquid loading and gluing for 10 K-kits (~70min)

+ vacuum pumping (~20min)

e o o
4 450min at least for 10 samples

% = One by one; it needs the steps including surface
. = : - treatment, assembly, leakage detection, and post-
o .-.-!.-. _

clean etc. for one sample. (> 45min for each)

Product K-kit In-situ TEM holder
Cell size 1.7mm x 1.4mm (Fit in with @3 mm grids) >2.4mm x 2.4mm
Custom holder No need Required
Price < US$200 ~US$100,000
« Simple, quick and affordable
+ Compatible to all TEM holders
+ Available for SEM observation
+ Good resistance to chemical solvents , :
. L , Available for flowing and
Competitiveness | = Cross-contamination free (Disposable) : _
_ - . electrochemical studies
« Achievable to quantitative analysis
« Reliable loading with viscous liquids
+ Broad temperature range -196°C to
120°C
« Sky-high prices
« Further pre-clean and
A e s » Only for static “qu_'d analysis aslsemblylprccegsels required
« Electrodeless design «  With the risk of liquid leakage
in TEM
« Dedicated for specific TEMs
User base Industry and academia Only for academia

WWW.EMCN.COM.CN
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Example

NOAAs of abrasives in CMP slurry

K-kit can be used for characterizing the primary and
secondary particles in undiluted CMP slurry.

Walar
{Upside Down) -

L

p————————— CMP Slurry

.u #+———— Palishing Pad

o

Rotating Head — | |_
— —

Primary particle

Secondary particle

o 20 :
o ¢ iti = \ o m  All particles
_om p':_}SE IC{I‘I o o 15.- - © Circularity < 0.8
O Size/size distribution -E b e = Circularity > 0.8
O Shape 3 40 i -
O Aggregation state - v "
- — 5 2
O Surface = . ., ©
g JB T - ; i &1 .,_.._;'_I'L-_:_n..__ry_n_.——_..-q
20 40 60 80 100 120 140

7S

Dried on copper grid

1 Frozen in Cryo-TEM grid

In liquid phase in K-kit |

*Scale bar is 50 nm

K-kit allows board size range of particles to be analyzed.

Size (nm)

DRI X
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—#— Primary particles

™ . = —#— Secondary particles 1% 4 K-kit

14 4 4 14 4 2 Defined by chamber height
o Cryo-TEM = @l " -9
éf, i ] \ Limited to ~100nm :E .. /\ b 1< Spm
= L3 = .
= % H 100am 8 ’
[+ ] ]
o 1 * o LE
] b =
o ] @ 44
- X g
o g & 2]

0+ - el L

B 2 40 &0 B0 100 170 140 160 180 200 220 240 280 0 20 40 &0 B0 100 120 140 1860 180 100 270 240 260

Size (nm)
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Example
NOAAs of quantum dots in solution

Quantum dots will enable a market for devices and components over $11bn by 2026.

* QD: Quantum Dots

= BLU: Backlight Unit

« LCM: Liquid Crystal Module

» QDEF: Quantum-dot Enhancement Film

LED display

QD imaging diagnosis

QDs dried on copper grid Wet mode of K-kit Thin Layer mode of K-kit

K-kit enabled, TEM images and size and size distribution of QDs in chloroform

; | O Nono-objects
E" ‘ '\ s <l 4 S R [ Nano-objects
. ® = ' ¢
; = 0 P BEREN =
e‘\ —10m L = a\_‘_, i i} ) . ) .
e 200 300 400 500
0O Aggregotes/ogglomerates )
m ' "1 'E I Agoregates / Agglomerates
| "\
! N -, =
. —- c
' b r o 200 300 400 500
>4 . 2]
amiomn. = E ! B NOAAs
ol bt
« Sample solution was directly loaded into K-kit A ol m .
« Nano-objects = Primary particle g 200 300 400 500
+ Aggregates/agglomerates = Secondary particle Size (nm)

:ﬂ miﬁ ilﬁ' IIY PAGE 19
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Example

Drug particles in Nanopharmaceuticals

K-Kit can be used for characterizing drug particles in Nanopharmaceuticals by imaging the

particle morphology, size and size distribution, to evaluate drug formulation or conduct any
bioequivalence study.

- w0\

',_l"r.l
O®
oY+

AuroVist® solution was directly loaded and Qil emulsion in water was loaded and
sealed in a K-kit in liquid form. sealed in a K-kit in liquid form.

K-kit enabled, TEM images and size and size distribution of Abraxane in saline

'S Paclitaxel =

Q—"
= Albumin ’,
e

Protein particles in Abraxane®

* Scale bar: 200 nm
» Total calculated particle #: 319

. Average size: 85.1 nm Size/size distribution (D10 , D50 , D90 )

= Standard deviation: 27.0 nm ﬁ
~ @6se -

100
R e
2 : i
.E 60 - w g > .,-.\’,&, Parameter Size (nm)
2 3= D 10 55.6
E 565, D 50 80.1
D 90 122.2
0 40 80 120 160 200
Size (nm) Span: (Dgg - Dyg ) / Dsg 0.831

@ TERX ohce 2




K-kit is the best option for Nanopharmaceuticals

4 Applicable particle concentration for K-kit: 101'~10"* particles/ml

The particle concentrations of most nano-drugs fall in the applicable range for K-kit. So, they
can be directly observed and analyzed by using K-kit, without any dilution or condensation.

Brand Name of Doxil & Abraxane @ Aurimune & pT—— Rexin-G ®
Pharmaceuticals | (1995 approved) | (2005 approved) (Phase ll) {Phase ll)
, , ~ 27 nm (AuNPs core), ~45-60 nm
Particle S 80-100 - 130 - 100
ariele size am nm ~ 30-40 nm as hydrated | (Hydradynamic diameter) am
Particle 1.0x10™ 4.3x10" < 1.7 x 10" 1x10M 1-4 x10"
Concentrations liposome /mi albumin particles /mi gold particles /mi particles /mil cfu

# The availability of K-kit compared with other solutions

Cryo-/ Negative Stain 4— TEM Applications in Nanopharmaceuticals —’ Liquid (K-kit)

=

Cryo-TEM: Liposomes

Negative stain: Liposomes

Polymeric Nanoparticles (PLGA) ’
O T B R B ﬂ [Negaﬂve stain: Polymeric nanoparticles (PLGA)
Liposomes (Stain) Emulsion Nanoparticles {oil] g™ .
1 Solid Nanoparticles (lipid/ protein) ’ Qil Emulsion

PLGA NPs

10nm 20nm 50nm 100nm 200nm
Particle Size Llpld NPs

PLGA (Stain)

Some bio-samples with very low contrast in TEM (like liposomes or PLGAs) that also can be
clearly observed by using K-kits with negative staining.

RN PAGE 21
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Example

Quantitative characterization of nanoparticles in blood

Quantifying the concentration of nanoparticles in a biological matrix is important for in vivo
analysis of their absorption, distribution, metabolism, and excretion, as well as for
pharmacokinetic and toxicity studies. In this study, we demonstrated the possibility of using
K-kit to obtain the aggregation and agglomeration states of nanomaterials in various native

environments of interest. ( Tai et al. Anal. Chem. 2012, 84: 6312-6316 )

€ Observation of different PEGylated gold nanoparticles in diluted blood with K-kits

[ ] ' e @
Particle size Surface properties In 50 %% Blood 2 pm 27 nm
B & H H H
TEM* DLS" Zeta potential * Surface ligand density ©  Ageregation extents al ; Citrate -GNPs
Samples dinm) d{nm) PDI EmV) PEG (#/am®) Apggregates (95) * ==t (R s
- : mPEGZk-GMPs
Citrate-AuNPs  13.0£0.9 146 0083 -28.3 non 87.1%6.2 % 19 ami, et e,
mPEG2k-AUNPs 27.5+2.2 205 0.144 -23.0 227 284102 E St e et
mPEGSk-AuNPs 399128 3946 0071 -18.9 1.63 TAt38 £ " i ;élal'pl.J‘ll
cPEGSk-AUNPs 396130 393 0,093 -35.5 0.82 17.313.4 a3 mi mpgsﬂﬁﬁﬁg
1. = L"v
;;;;; f ks ]
Citrate-AuNPs mPEG2k-AuNPs MPEGSk-AUNPs  cPEGSK-AuNPs TR T S
= e Distance to mighb-nr particie
o o Ha': nms” H;Cf omsﬂ HOOGC[ ,\,]ovﬁ - in TEM images (nm)
““ n-45 n-113 n=113 ®
R ‘wn

(TEM images of PEGylated gold nannpamcles in the 50% diluted blood) fﬁ d‘?‘? f

The observation results demonstrated a high trend consistency on aggregation extent with
the reference characterization information as listed in the table.

Aggregated particle number %

€ Quantification of the cPEG5k-GNP concentration in blood samples using K-kit and
ICPMS analyses

o K-kit
500{ ™  Blood plasma ICP-MS

GNPs number { pl

S ——— 10 20 30 40 50
* Scale bar: 20nm time (hr)

This study showed the comparable results obtained for the number of cPEG5k-GNPs

counted in the K-kit and measured by ICPMS. It confirmed that K-kit is a simple and
convenient sampling device for evaluating the concentration of nanoparticles using TEM.

[DfRiR X
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Example

NOAAs of CaCO; NPs in milk

4 ™
Cﬂmprehensive physicnchemical characterization
Parameter Results Methods
“!Ir 1 Composition Calcite CaC0, TEM/EDX, XRD
*ﬂ < % \ A 2 Size ! size distribution Awverage Diameter | Standard deviation
e Q . Crystal particle size A6/ 4nm XRD
_‘ & Primary particle size 737 26 nm TEM
\ Powder size 17/ 10 pym SEM
3 Shape Cubic TEM
4 Aggregation/Agglomeration
- a im relevant media Average diameter / Standard deviation K-Kit' TEM
K-Kit can be used for characterizing . ueraoe s P
nanoobjects of foods in final product Nano-Objects 68 /.20 nm (number 58%)
. Aggregations [ Agglomerations 180/ 70 nm (number 42%)
form, to evaluate the safety risks of 5 Solubility/Dispersibility <0.01% In Ca™ form ICPMS
nanomaterials in food additives and 3;m4ﬁ:n?| water = 4w FerTEM
in substances in contact with foods. 6 Surface charge -23.4 £ 1.3 mV (in DI water) Zeta potential
T Surface chemistry Surface alom: XPS
C (35%), O(48%), Ca{16%)
8 Specific surface area 18.14 m°lg BET
4 Raw material (CaCO, powder) \. /

O NOs (Nano-objects)

S R

20 . Sum
. . . 20 mm 104 III
O AAs (Aggregate/Agglomerate) 0 —_

Particle number %
=

04
o g 20
Calcium additive .
1 [ \
{4 wt% in Dl Water] 1j‘l.:.l 50 1 156, 00 250 300 350 400 450 S00
Diameter (nm)
4 Final Product (Milk) 1 NOs (Nano-objects)
e » & 'i
20- I HOAAS
- ' » INnm II
10
I:IAA te/A lumem = I I
"" swareemsgomerse) %' llilonunn e
'E 0 | I Mano-chjects|
3 10 I
| ==
E 04— -
[¥]
£ 20 I Aggregates/Agglomerates
Milk product & 10

%Illl;ill-l,--—_ﬁ ~ o e

Diameter (nm)

The aggregation extents of calcium granules might be slightly different between the raw
additive and product form.

[DfRiR X
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Example

NOAAs of ZnO NPs in sunscreen
1
K-Kit can be used for characterizing NOAAs of cosmetics in final |

product forms, including lotion, cream, and powder, to assess the
safety risks of nanomaterials in cosmetic ingredients.

'I“ Sl e

4 Regulations and regulatory trends for nanomaterials on cosmetics

+ International Cooperation on Cosmetic Regulation Report (ICCR) 2012

Characterization of Nanomaterials Il — Insolubility, Biopersistence and Size Measurement
in Complex Media.

« European Union (EU) Cosmetics Regulatory (EC) No. 1223/2009
Mandatory labeling of Nanomaterials as Ingredients in Cosmetics (Effective 2013/07/11)

* United States Food and Drug Administration Guidance (US FDA) 2012
Guidance of Industry - Safety of Nanomaterials in Cosmetic Products

=

v % 104 I Mano-objects

O Hano-objects O Aggregates /Agglomenates = 5.

¥ B 1000m < l

- & g
* ‘ E 10- | I Aggregates/Agglomerates|

m 1

r s o 5.
e 4 % 200 4901- 600 800 1000 1200

ZnO NOAAs in sunscreen o

Diameter (nm)

Particle number %

200 400 600 800 1000 1200 4400
Diameter (nm)

DRk X
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Example
In-situ dynamic observations of NOAAs in liquid

The in-situ changes of nanomaterials can be observed and
studied with K-kit dynamically, by a variation with time, area,
temperature or surroundings.

*Exposed electron (100 keV, 4 X 10° 4/m?)
0 min 2 min 4 min 6 min 8 min 10 min

.
&

— 200nmM

05
= [ 1

Silicate nanoparticles in water

208 s

Polystyrene bead in PBS (Phosphate-buffered saline)

C

-20°C —
Si0, nanoparticles in Cryo-TEM

09
© ©

The growing Au nanoparticles nearby and far away from a
polystyrene bead in AuCl, solution.

.:! miﬁ iﬁﬂ IIY PAGE 25
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Enablement with K-Kit ©

_ 7 ) Native state in liquid
~ «Preserve the original morphology and physical state in liquid.

: o
L]
@ @ a
® M ®
e s
[ ® ]
® fo k8 e ® -
. . 9 L]
!_--_ ._.. g - g _-_-__ e ;;..., =
Extracellular vesicles of platelets The nucleocid of E.coli Collagen bundies in liquid
) : . Dynamic observation of silicate nanoparticles
2 , In-situ observation — e
« Kinetic mechanism of metal growth or ’d "a N P‘
200 380s 461 s

physicochemical reaction process in b
liquid can be in-situ observed with

increased reaction time.

.3 ) Quantitative analysis
« Software of image recognition for nanoparticle size distribution analysis.

»
L g Sl Mk 41" Area !
[ - & ' " i

.. _..‘ A - ." ey - . * | Circularity = [PenmeterF gl .

L4 - .-1 pes 20
e Ay L Ta = ‘l_“ - * +F = & All pariicies
B - Y, . : & 15, Primary » Cireularity < 0.8
F g T e T oy .~ £ particle  * " = Chculanity = 0.8
':"I = : L i g 10 7 i =
- - " . ey - E | : b - Sapondary particla
" s t ., W 5. F ¥ G
Valr ol -
= I:III:I_._ 40 - EQ H-.C'_ " o0 h 20 -'I-'IC
Nanoparticles of CMP slurry in K-kit d, (nm)
. 4 ) SEM & EDX analysis ‘
P ) . : : .
« Nanoparticles in K-kit with
(S - s
sizes less than 10nm also - "y
could be nicely resolved in
SEM. AR T e
A e

Au nanoparticles were imaged and analyzed by FEI Helios 400 SEM
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Enablement with K-Kit ()

5 Negative staining and multiple loadings

(Appl. Sci. 2020, 10, 4946)

Megative staining TEM image of Immunocelectron TEM image of platelet
isolated platelet granules in K-kit granules in K-kit (By multiple loadings)

« Some bio-samples which with very low image contrast in TEM can be also clearly

observed by using K-kit with a negative staining treatment.

« With an unibody structure, it allows K-kit to be used on the applications with multiple
loadings, e.g., Immunoelectron microscopy studies.

6 ) Wet and Dry modes

« Wet mode:
- With liquid fully or partially filled in K-kit.

* Dry mode:
- A patented liquid drying protocol, with a
thin liquid or fully dry state in K-kit. It can
preserve the original morphology of
nanomaterials along with the imaging
results improved at the same time.

/7 ) TEM diffraction pattern

« TEM diffraction patterns of nanoparticles
in liquid can be analyzed by using K-kit.
In this example, Au nanoparticles were
formed from reduction process with
AuCl, solution and analyzed with FEI
Tecnai TEM @200KV.

WWW.EMCN.COM.CN
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g

Wet Dry (Thin Layer)

Undiluted Chemical-Mechanical Polishing (CMP)
slurry directly loaded into K-kit.

NBD (Nano-beam diffraction) result of a gold
nanoparticle analyzed from a wet-mode K-kit.
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Not only K-kit

Drpmasric lght i B Efing
Analysis of STM, TEM or SPM images
Yipa extlutian chromatagraphy

Size [ Size distribution
Sh
o .

Bnalbyvn shape of TEM, TIM, or $FM imagpm
A .

A
- o

# € @ #H

o _ =
@ o
®

Surface area

tiwthad based on gat or hguld
sthorption lsotharms

on

Compo

K-ray ditfraction [XRD]

K-ray photoslectron spactrocepy [FS)

Aaman and other mobeculsr ipastrescophan

Tharrmagravimatric anabpis

Auger slestran ipectrostapy (AES)

Dectron microscopy

Induetively Coupled Plasma Mau Spactromatas (ICF-M3)

induttively Coupled Plasma Optscal Emimion Spectremeter [IKF-005)

Solubility / dispersibility

induritvaly Coupled Plasrma Man Spertrametar 1ICP-M1)
* Liquid Sample TEM [K-kit)

Aggregation / agglomeration state

isoeleciic point

Elnctrophoreto hghi sattering
K-rary diffraction [(XRO)

Ehectrophoresis
K-ray photoslectron pattromopy [P
Huger slectras specirowepy [AE3)
Seanming peger eleriren mizrestopy
Secondary lon maw pectrowopy [SIME)
Enerpy dispersive s-riy peciromelry
Clestron energy oo spectrotcopy (ETL3]
Raman snd sihet meleular pacirasopie

Liquid {K-kit}/ TEM

MR X
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Angbyals of Cryo-3LM, o Crye-TIM image
Centrifugal liquid wedimantaton

* Liquid Sample TEM (K-kit)

*Liquid sample TEM (K-kit)
specimen Kit for observing the ariginal morphiology

and physical state of nanomaterials in liquid sample
bry TEM. (U5 7,800,979 B2 Oct. &, 2010)

PAGE 28




Our services

@ Seven testing projects _
|. Analysis of the material's microscopic morphology &t~

ll. Physical and chemical properties testing.of materials

e

lll. Analysis of material composition
IV.Elemental analysis.
V. Data Analysis "

V1. Sample Preparation (FIB Ultrathin section. lon thinning, eto)

Vll Environmental and Industrial Tast \

Serwce |tems

TEM Organic Element Analysis m Contact Angle

SEM Thermal Analysis m EBSD

XRD GPC m Chemical Adsorption
XPS AFM

FT-IR AXRF

Raman Particle Size and Zeta Potential

ICP MS

MRI 2D and 3D Analysis

BET Hysteresis Loop

) DR X
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We are a professional testing institution in China. The test center aims to improve
testing technology and take service research as its mission. Adhering to the concept
of “integrity, seriousness, responsibility and efficiency”. We provide scientific,
accurate and reliable scientific research workers with professional perspective,
advanced technology and excellent service. We have established long-term and
stable cooperation with many well-known universities and research institutions and
have been unanimously recognized.

I
' |

Six advantages A " [/
Timeliness: Your samples will be immediately an'amged aﬂer recewmg, and the
result of the regular samples will be delivered within 1-5 working days.

Professional: Our engineers are all researchers who have been engaged in
many years of testing in the professional field and have rich expenence

Advantages of the instruments: Our center has complete famlltles arld has et
first-class testing instruments in the microscopic field.

Low Price: The charging standard is reasonable and fair, saving lut of ﬁmdmg L
for scientific researchers . _

Guarantee: Perfect quality assurance system and after-sales service systern to
ensure the quality of test results. | | N

@ MY
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