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Reference :

1. US FDA 2012, Guidance for Industry — Safety of Nanomaterials in Cosmetic Products.

2. EU/JRC 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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TEM 2L % o TEM L2 = % o

Particle Number (%)

i * K-kit & 45 Abraxane® %z ¥ ¢h3-¢ AR ol * §3;

Paclitaxel =

Albumin N

Protein particles in Abraxane®

* Scale bar: 200 nm
Total calculated particle #: 319
Average size: 85.1 nm Albumin 4=+ = <t 2 = <t » # (D10/ D50/ D90)

SEEEE ..
Parameter Size (nm)
i 0
}_
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D 50 80.1
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80 120
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K-kit 873 5 F F R G 3¢ B8R L » &

&t & Kkit i 178 A g R 23 ¥ R 5 F) ¢ 1011~10% particles/ml

S L I TR O N R ’f—'zf‘f?l‘f}ii—? PRRCEE i & Kekit A 45 enis F] o F
> Kkit 2 & b7 4 ﬁ\}%'u EFALIR A AL TR A w2 QR R ARG &

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

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

Particle Size 80-100 nm ~ 130 nm =21 T IBChPe core), ~A5-80.m ~ 100 nm
~ 30-40 nm as hydrated | (Hydradynamic diameter)

Particle 1.0 x 10" 4.3x10" <17 x10"%2 1x10™ 1-4 x10"

Concentrations liposome /ml albumin particles /ml gold particles /ml particles /ml cfu

O K-kit 4= 53k HRehig * o452 H b & e LaLip i Tk Hc kR

Cryo-/ Negative Stain <€— TEM Applications in Nanopharmaceuticals —J» Liquid (K-kit)

(Low contrast image)

=D
'\

‘ Negative stain: Liposomes ‘

Polymeric Nanoparticles (PLGA) }

‘ . PLGA NPs .

‘ Cryo-TEM: Liposomes

Liposomes

‘ Negative stain: Polymeric nanoparticles (PLGA)

100nm

PLGA (Stain) Particle Size Lipid NPs

10nm 20nm 90nm

FO A A 7%“ i+ Bl4ery 5 i+ (Liposomes) ~ ¢F s it (exosome) s E_F 5 ﬁ& o BERP
(PLGA) % » — x5 2 1 #kﬁmTEM Pl o L JEd B RAMFE T H % 42 Kokt
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A Tikeb 5 Dok ) %2 $7FEF A2 TEM ¢ SR GRS  J5d 20187 F 3 % >
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Particle size Surface properties In 50 % Blood 13 nm 27 n 40nm
80 T 1 1 -
TEM*® DLs® Zetapotential? Surface ligand density© Aggregation extents w© /"\ Citrate -GNPs
Samples dmm) d(mm) PDI E(m PEG (#/nm’ Aggregates (% f 0 L :
p (nm)  d(nm) &(mv) ( ) ggregates (%) I P S EGokGNPY
Citrate-AuNPs  13.0£0.9 14.6 0.083 -28.3 non 87.1%6.2 €10 byl oeetre,

3 4 -t v ‘. L Tl "e.a
mPEG2k-AUNPs 27.5%2.2 29.5 0.144 -23.0 227 284192 e “PECEH GNPa
mPEGSk-AuNPs 39928 39.6 0.071 -18.9 1.63 7.1%3.9 R U TR IV SN

R = |
(PEGSk-AuNPs 39.6%¥3.0 393 0.093 -35.5 0.82 17.33.4 e mPEGSK GNPs

10 [ 7 Ty
RN S 222 o p
Citrate-AuNPs mPEG2k-AuNPs mPEGSk-AuNPs cPEG5k-AuNPs L. 100 _ 1000

Distance to neighbor particle

OH n =45

n=113

~ n=113

Os_OH : h
in TEM images (nm)
m ch{;o/\{,o\/\SH H:‘c{‘o/\»}o\/\sn Hooc\Lo/\,}o\/\SH
HO' OH A o o

Aggregated particle number %

(TEM images of PEGylated gold nanoparticles in the 50% diluted blood)
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A4n¥ i 4o K A4 (CaCOy)

4 N\
B R e T A 4
Parameter Results Methods
omposition alcite CaCO5 )
\3 1 C itii Calcite CaCO TEM/EDX, XRD
o o " . 2 Size [/ size distribution Average Diameter / Standard deviation
\ Ve v ' '

" B | Crystal particle size 36/ 4nm XRD
‘\ g . Primary particle size 73726 nm TEM
N Powder size 17 /10 pm SEM
3 Shape Cubic TEM

4 Aggregation/Agglomeration

H in relevant media Average diameter / Standard deviation K-Kit/ TEM
e - P —_ 2 2 >
iﬁ d K klt e 5 ¥R AR NOAAs 115/ 73 nm (4wi% in DI vater)
2o A P4l [ A ST . PR Nano-Objects 68 / 20 nm (number 58%)
AN = 1 T + a £
ﬁ /F 7} F'F'//J *ﬂ = e 4 = Aggregations / Agglomerations 180/ 70 nm (number 42%)
f7 ﬁff\ 7} ‘fi_ 'ri » 14k {3»_132- fé /E'j\ 41';' R ENAS 5 Solubility/Dispersibility < 0.01% in CaZ* form ICPIMS
Dispersed in DI water > 4 wit% K-Kit/ TEM
2 A A )2 > 4 RIANT A
(5’ ;4/?‘4\?5 ',%) 5 5 E’*”"f&ﬁi*’” P‘{ (20 ~ 450 nm)
L i M Ee 55 ﬁ;,] + i—l,}.’ ‘H o 6 Surface charge -23.4 £ 1.3 mV (in DI water) Zeta potential
R £ VESES/ 9 Vo] 8
r ? ? 7 Surface chemistry Surface atom: XPS
C (35%), O(48%), Ca(16%)
N 2 Jo> 8 Specific surface area . 2 BET
¢ %4t (CaCOz# %) 25 18.14 mg )
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X
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,} ‘ E’ 10
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200nm * E .
Eol s 0T a Kkit ] dE oo g KoKt 2 R AR
POz o (% UA &/ £70) EFTL MRS o (225 RF )
oxd T M ot R 02 H &~ Bl4e?y f & (Liposomes) & ¢tk i+ (Exosome) % 0 K-kit
FHED B AP AK S kA TEM Bolfodv & o
dT LG E R R KKt TR TGRS AP BRAET bR S
- #cBL % (Immunoelectron microscopy) ~ & & fe4fh Bit £ R E P X FFF o

6 )85+ RS
« /854 (Wet mode)
- RRB RIS B T ARG
AR it F R O b4eif Rt A 0 2 Eok
F iRk A T E S hALE o

A‘b

+ 3 % (Dry mode)
RS AR LRI
e A Bep i of R R dpen A F A 0 g

!!L"H"'L"m N

Dry (Thin Layer)

\\

%E'JL‘E gk T dERRRs TEM & % - ¢» CMP (Chemical-Mechanical Polishing)
RIEH 272 BF 3 e P F 2 AL o B B N RS Kkt B ot A

/) TEM & i7bt 4 47

o Kekit » 7 % T 7 & BTG L PR
RAREXFY o GldoH AL A 4T~ B E 2 R
Ak B E HEBEE o A B PA
~ K-kit % &7 (AuCl,) 3% » 2% 5 ¢ 3
RiT* o4 L b 32 TEM & 475 %3

> (By FEI Tecnai TEM @200KV) B30 KKt p & ok i TEM ey it
(NBD ;Nano-beam diffraction) £’ i} -

(Appl. Sci. 2020, 10, 4946)
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BEXPAFAET NHREL2S 2 E 42 P A HIRA

® 1 E P ASFRENEALT ISO/TR1I3014 #r4Li= 18 A
£ R A e R IR AL A HIRE -

Dynamic light scattering

Mn-tek
Analysis of SEM, TEM or SPM images

9” B0 Size exclusion chromatography

MA-TEK
Size / Size distribution

Analysiz shape of SEM, TEM, or SPM images M-ray diffraction [NRD)
X=ray photoelectron spectroscopy (XPS)
A @ Raman and other molecular spectroscoples
Thermegravimetric analysis
Auger slactron spectroscapy (AES)

o Electron microscopy
Inductively Coupled Plasma Mazs Spectromater (ICP-MS)
Inductively Coupled Plasma Optical Emission Spectrometer [ICP-OES)

':'.:_ Solubility / dispersibility

Inductively Coupled Plasma Mass Spectromater (ICP-MS)
* Liguid Sample TEM (K-kit)

Methedsbased on gas or liquid

adsorption isotherms

A
== & % @
.

Surface charge :&J Aggregation / agglomeration state

Izaelectric point Analyziz of Crys-SEM, or Cryo-TEM image
Electrophoretic light scattering Centrifugal liquid sedimentation

Electrophoreslis Surface chemistry * Liguid Sample TEM (K-kit)

X-ray diffraction (XRD)

X-ray phatoslectran spectrascopy (XPs) *Liquid sample TEM (K-kit)

uger electron spectroscopy [AES)

Scanning auger electron microscopy Specimen Kit for observing the original marphology
5 dary lan mass v (SIMS) and physical state of nanomaterials in liquid sample

Enaergy dispersive x-ray spectrometry
Electron energy loss spectroscopy (EELS)
Reman and other melecular spectroscoples

by TEM. (us 7,807,979 B2 Oct. 5, 2010)

Negative stain/TEM Liquid (K-kit)/TEM

T

QLED film
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