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K-Kit for CRO Application
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EM-based Imaging Analysis with K-Kkit for CRO Application

1. Electron Microscope

Sample preparation and imaging TEM/ SEM Images -
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2. K-Kkit

Direct TEM observation in liquid
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Possible CRO Application

® Drug discovery and
development

® Drug Manufacture (CMC)

® Pharmacokinetic studies

® Early-phase clinical studies

Valuable Analysis
® Nanoparticles in bio-liquid
(like blood, serum or drug)

® Drug carriers (exosomes or
liposomes) imaging analyses

® AAV imaging analysis for
gene therapy

® QOthers




Example of EM-based Imaging Analysis with K-Kit

O Protein particles (Paclitaxel @ Albumin) in Abraxane®

o Albumin Shell
9 }—o O OH (Excipient)

/ 07 NH O \. Paclitaxel
o N0 (Drug)
= O “ O
.23":1 | Abraxis @*@O d
il 7 * US FDA approved 2005 « Hydrophobic
Pe— * M.W. 854 Da

€ Abraxane in saline; size & size distribution (D10/ D50/ D90)
* Total calculated particle #: 319

i d « Average size: 85.1 nm
.....mOnm  Standard deviation: 27.0 nm

g D10 55.6

= D50 80.1

S 40

§ D90 122.2 .
0 S . (D90 - D10 1 *Scale bar: 200 nm
0 200 pan- ( - )/DSO 0-83

Size (nm)

‘ ® Proprietary, DO NOT COPY WITHOUT PERMISSION.
j)B'o ﬁ\a-TGK Any page, or pages of this report can not be used separately.



//upload.wikimedia.org/wikipedia/commons/5/59/Taxol.svg

Liquid-TEM Observation in Nanopharmaceuticals

® Applicable particle concentration for K-kit: 1011~101* particles/ml

AuroV1st® solution was directly loaded

and sealed in a K-kit in liquid form.

Oil emulsion in water was loaded and
sealed in a K-kit in liquid form.

Brand Name of Doxil ® Abraxane ® Aurimune ® RESGVIEEE Rexin-G ®

Pharmaceuticals | (1995 approved) | (2005 approved) (Phase Il) (Phase ll)

Particle Size 80-100 nm ~ 130 nm =& DL IBUNPsTeors), ~ 00 ~ 100 nm
~ 30-40 nm as hydrated | (Hydradynamic diameter)

Particle 1.0x 10" 4.3 x10"™ < Tx 10" 1.x10%" 1-4 x10™

Concentrations liposome /mi albumin particles /ml gold particles /ml particles /ml cfu
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Liposomes Can Be Clearly Observed by K-Kit

O Liposomes in Doxil®

Cryo-TEM (In formula) On Cu grid (Negative stain) In K-kit (Negative stain)

The original look of particle distribution in liquid can be observed by K-kit and Cyro-TEM,
whereas Cyro-TEM is very expensive and difficult to be done well.

‘ ® Proprietary, DO NOT COPY WITHOUT PERMISSION.
j)B'o ﬁ\a-TGK Any page, or pages of this report can not be used separately.




Doxorubicin

Liposome

Methoxypolyethylene
glycol (MPEG)
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The enclosed drug crystals in liposomes can be well identified with K-Kkit.
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NOAAs of Au Nanoparticles (NPs) in Blood

O Image-based statistic analysis of particle concentration
(K-Kkit vs. ICP-MS)
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[ Statistic analysis of Aggregation

and agglomeration of Au NPs in
blood

— K-Kkit can be used to perform physicochemical characteristics of NPs in blood.
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Other K-Kit Examples in Nanopharmaceuticals

(Example) Resovist® solution, which a human used
MRI T2 contrast agent with iron oxide nanoparticles
in the solution, was directly loaded into K-kit and
sealed for TEM observation in wet condition.

Polymer atinterface
* helps stabilized plobuld

P'j,

Aqueous phase . CoAln ot phase

D Sateane g ;' 0

(Example) Restasis®, cyclosporine ophthalmic emulsion

g e o, oAl
CsAin water ghase . Micelle
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What is K-Kit
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An Innovative Specimen Holder for Liquid Analysis in TEM
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Quantitative analysis of nanoparticles in liquid

— To be used for Liquid-TEM applications
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Nanoparticles of CMP Slurry in K-Kit and on Cu grid

File name=1.tif X o o “File name=8.tif
Acc. voltage=100.0kV Acc. voltage=100.0kV
Magnification=x10.0k Magnification=x10.0k

(Wet Mode/ gap 0.2 pm K-Kit)
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Zinc Oxide Nanoparticles in Sunscreen Lotion

® K-kit can be used for characterizing NOAAs in
cosmetics in final product forms.
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— To assess the safety risks of nanomaterials in cosmetic ingredients.
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K-Kkit Application

Disposable

Free of Cross
Contamination
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The Latest News about K-kit in the Market

R.--U' o SCIENCE!
& o Q 56R86NN5

>4 UNIVERSITE
N |

e

18*™e journées de formation du RCCM
(05 - 07 juin 2019)

Observatoire Océanologique de Banyuls
(Station marine de Banyuls sur mer)

Nouvelles techniques tridimensionnelles
en microscopie électronique

ED.,E NN DiATOME SYNERGIE"

[ ORSAY PHYSICS yirpin: '?',@E"'

The poster on right side was published in June
at RCCM Banyuls 2019 meeting in France; K-kit
has been considered as an EM-based imaging
solution on new drug development by the
famous pharmaceutical company SANOFI

Contribution of electron microscopy to industrial
multimodal characterization of products and raw materials

ML. Sgarra, S. Fayard, L. Petit, C. Girardon, C. Peyrot, F. Greco, A. Deliot, MC. Nicolai, F.
Ronzon, S. Marco, H. Ponceblanc

Analytical Sciences, Sanofi Pasteur, Marcy L'Etoile and Neuville sur Sadne, France.

Background

Electron microzcopy iz uzed by the pharmaceutical industry for the
characterization of products and raw materials at the level of:
research and development

Examples of applications

* Protein complexes HBS

This impliez overcoming technologica! barriers for:
* the technical adjustment or developments of tailored tools
* the uze of multimedal approaches
* the ization of image i

jon, procezzing and analysiz
® Viral particles

Tailored tools
® Hydrated samples observation in TEM

® Lipid vesicles = Cells

cteria

Main challenge: to filling in the system with high reticulated filsmentz

= TEM-MEB correlation

Single negatively stained grid
of viral particies can be
observed by both TEM and

SEM

=
" . ]

Support to transfer TEM < 'y !
grids to SEM for correlative K 2 P ¥ -
microzcopy Morphological imaging Chemical imaging

Challenges

= Software development
Identification of atypical and standard zplit viruzes proceszed in Image)

= From subjective image interpretation to
quantitative analysis

= From manual acquisition to automatized
image recording

In s0me cazes requires standalone 21 CFR part 11 compliant zoftware

= Towards a GMP compatible approach

SANOFI 7
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Product Feature
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Quick and Easy Sample Preparation

Channel tips

Remove the channel tips

-
7YS

Gluing Copper grid

Liquid loading
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The Fastest Speed for Liquid-TEM Observation

Less than 1/5 of the time required,

o+O
‘ - as compared with the others

| ‘) i 90min required for 10 samples

Liquid loading and gluing for 10 K-kits (70min) + vacuum
K-kit pumping (20min)

Iz

<
<>

3

450min at least for 10 samples
One by one; it needs the steps including surface treatment,

assembly, leakage detection, and post-cleaning etc. for each.
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Functional Features

1. Native State in Liquid

® (Ds particles in chloroform

2. Quantitative Analysis
® Abrasives in CMP slurry (K-Kit vs. Cyro)
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3. In-situ Observation 4. Compatible to Versatile Microscopy Analyses

® Dynamic observation of silicate particles ® Applicable to TEM, FIB, and STEM
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Available for SEM & EDX Analyses

K-Kkit with Au particles

ﬂﬂﬂﬂﬂ

nnnnn

For EDX analysis, it needs to
give a tilt toward the detector N
TEM by Hitachi HT7700 SEM/ STEM by FEI Helios 400
I

Dark Field
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Example Concept for K-Kkit Application (1)

O The applications by multiple loadings of K-Kit

15tloading with liquid A
(Such as liposomes/ LDL)

(2
.

The K-kit prepared in
dried mode for liquid A

2"d Joading with liquid B The K-kit in dried mode
(Such like staining solution) again for liquid B
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Example Concept for K-Kkit Application (2)

O Rapid and selective detection of pathogens by K-kit

4. To observe the captured

1. Nanoparticles 2. Coating with 3. Mixed with
antigens on the beads by K-kit

(Polystyrene or Au)  different antibodies =~ multiple antigens

The polystyrene beads in K-kit can be clearly observed by TEM.
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K-Kit Size and Shipping Package

(Chip Size)

l(-kit . | K-Kkit

~1.7mm | Chamber gap: 200 nm |

800 120
B:re:sus"r‘\oted JHL 4(;0 ‘
otherwise = 1 800
400 |
Shipping Packages K-Kkit Carrier
® Window Length 300 um, Width 25 um
® Channel Height (H): _

© o :: H=0.2,0.51,2,5 (um)

0.2 and 2.0 standard; 0.1, 0.5, 1.0 and 5.0 available
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K-Kit Tool Box for Sample Preparation

|

www.bioma-tek.com

By wo

\\—/ Glass-slide pack

Gluing stand

Sample-loading stage

K-kit

.thmbe!.;g\ptw m o

=. Accessory Box

(90% 0 For K-kit Loading
Mounti,,‘ Mountlng. ;_ 4
A(I) \ B(x)

Accessory box

Shipping package
K-kit holder & needle pen
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K-Kkit Distributors Worldwide

9 EMS

Zhongjingkeyi

MA-Tek Shanghai &

MA-Tek

www.bioma-tek.com

Microscopy
T ‘o B Solutions 4

4
. N
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Conclusion

1. K-Kkitis a sample holder designed to facilitate convenient TEM observation
of liquid samples, allowing nanoobjects, aggregates, and agglomerates
(NOAAs) in liquid samples to be characterized.

2. K-kit is a Silicon chip made by MEMS; it fits on a 3 mm diameter of copper
grid and, hence, is compatible with most existing TEM holders of the
brand names such like FEI, JEOL and Hitachi etc.

3. K-Kkit can be the fastest and easiest solution on the market for liquid-TEM
application. It’s suitable for the nanomaterial researches that with
multiple test conditions and industrial applications such like IQC for CMP
slurry or CMC in Nanopharmaceuticals etc. especially.

4. We have a full product plan of K-kit for the future; many exciting
possibilities ahead!
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