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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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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
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R

#d

g T ) r,ggF\J—?;gg,vﬁb?gggrg;;gﬁﬂTEMﬁ 2 if %*%o;ﬁd EaREI RN
R gja K-kit 2 A R4 2 5 e ~ & F ~ (K3 (Metabollsm) 3 ptp (Excretion) % 4p b 2 3~
¥ 4 & (Pharmacokinetic) 4 5 & {2 (Toxicity) = 3 » & » H 2 5 &~ hfp* % B HA4 -

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

O3 FRLEFBHL &3 F RS 00 ¢ ERE MBNY R A 5%

Particle size Surface properties In 50 % Blood 13 nm 27 Am 40 nm
80 T 1 1 -
TEM*® DLs® Zetapotential? Surface ligand density© Aggregation extents w© /"\ P 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 A -t H ‘. L Bl Te.g
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 I 7 Ty
RN S 222 o p
Citrate-AuNPs mPEG2k-AuNPs mPEGSk-AuNPs cPEG5k-AuNPs L. 100 _ 1000

Distance to neighbor particle

(o} OH ) .
in TEM images (nm)
o o Hacf o/\+°\/\SH chf o/\+°\/\ - HOOCf o/\‘}o\/\su
OH n n n
-

OH n =45

Aggregated particle number %

(TEM images of PEGylated gold nanoparticles in the 50% diluted blood)
PR %R AR IFEA @ (Citrate) 2 Re -5 (PEG) 3 R R EF B AFE2 &
RE2 i B ‘v’ajf > K-kit Lz 8o+ 2 573 o 19 TEM B % - gy
fot BB BRE ~ A MPEGSK i 45 A4t R B F 0 2 AR ¢ pROTEF DS

EN

® 1L PEG B 4ithg 2 3 B2 il ¢ ERED BN ch B ER A (KKit vs. ICP-MS)

600

o K-kit
500{ ™  Blood plasma ICP-MS

400+
s0] | 2 ® —®

200

GNPs number/ pl

100+

. ' o 0 10 20 30 40 50

* Scale bar: 20nm time (hr)

* 0|3 ¥ CPEGDBK 2 AFcng 5 1641 E BB » LRH ML 2 ¢ ak B AERFRF 1 3
» 783 ICP-MS &R %4p ko F 2% &7 > K-kit 22 m;};ﬁ ICP-MS = i(» & B|#7#
DhERRR N IE - R PEP T KKt RRFLF 22 T A0k B o

l’ﬂ 3
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e K-Kit sopr > 7 5 3 ms s
EEIE R G SRS
CER T RS R P R

® 44 (CaCO, % %)

R % B el T 1 A 5

Parameter Results Methods
1 Composition Calcite CaCO5 TEM/EDX, XRD
2 Size / size distribution Average Diameter / Standard deviation
Crystal particle size 36/ 4nm XRD
Primary particle size 73726 nm TEM
Powder size 17 /10 pm SEM
3 Shape Cubic TEM
4 Aggregation/Agglomeration
in relevant media Average diameter / Standard deviation K-Kit/ TEM
NOAAs 115/ 73 nm (4wt% in DI water)
Nano-Objects 68 / 20 nm (number 58%)
Aggregations / Agglomerations 180/ 70 nm (number 42%)
5 Solubility/Dispersibility <0.01% in Ca>* form ICP/MS
Dispersed in DI water > 4 wit% K-Kit/ TEM

(20 ~ 450 nm)

6 Surface charge

-23.4 + 1.3 mV (in DI water)

Zeta potential

7 Surface chemistry

Surface atom:

C (35%), O(48%), Ca(16%)

.

O NOs (Nano-objects)

Calcium additive

(ke A Wt% 2 oK B L 4T)

OAE (biftin)

O NOs (Nano-objects)

oW P

O AAs (Aggregate/Agglomerate)

8 Specific surface area 18.14 mz,fg BET
20] [ Em
<
X 10
—
L o0
L 0] -
= (B Paricies |
>
c 10
QD o0
S 20
] -~
£
< 7 \ ggreg
o

f E| g
ST

.‘ Bi0 MA-TCK

q .~ 4 & 100nm
v ]
O AAs (Aggregate/Agglomerate)

'Y |

&
| S

bl BT 0 # CaCOg # A 4fAs Wi de T ¥k 2dmd > Hip 3207 R g iR ¥ A doiz
FRMARL o 1T KKt T PE IS AR KR b T e RBR SR R

20

10

Particle number %
=
o

- 20
| 10
0
100 nm

’ \
0 1‘!{{ !(g 300

Diameter (nm)

| \
0 50 1 ILED/ 00 250 300 350 400 450 500

I NOAAs

[ Nano-objects

[ I Aggregates/Agglomerates

400
Diameter (nm)

Proprietary, DO NOT COPY WITHOUT PERMISSION.

Any page, or pages of this report can not be used separately.

500 600

PAGE 23




PRSP F B2 F RS T RE

e KKit sopr > 7o pms s fag a4 3 paipipmg
TERRY G ZRER AR DR RSN R H %
22 HETE LT RARE
¢ BERAR KOl RE AR
+ 2012 & R%E B S R8T 3k4F 2 (ICCR) ¢ o o
EoR MR- RS AR BERE AR R R
o P b EEREL (No. 1223/ 2009)
kg 2 kM2 54T 02013 & 7 7 11 p 4= »k o
s 012 23RS ERFERL kL
ERAp50- o ER R R 2
© 2015 & ;AR S S EF P F 5 (222015877 7R)
ER4psl- 52K SR ER %3R5 FDA 3 % 1041602379 55 -

1_1

. |

: o
e |
3 - BN
v o O

. € "
O Nano-objects O Aggregates/Agglomerates 3 5_‘

& 1000m c .L

.
o 1

£ 10- | [ | Aggregates!Agglomerales|
m 1
FEN o 5

0 P
100nm
Diameter (nm)
A4 18 (Zn0) # Wk

[ Nano-objects

‘ I Aggregates/Agglomerates

Particle number %

0 200 400 600 800 1000 1200 1400

RS E 5B Diameter (nm)

Ao d 4k (TI0,) # 3 3k
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*Exposed electron (100 keV, 4 X 10* A/m?)
0 min 2 min 4 min 6 min 8 min 10 min

4
» O

ki d g pa % (Silicate) 2 ok F d AT o

of |

RFe gt A ma g (PBS) Bk ® hr % 43 -

£

-20°C - -40°C —-—) -60°C
= 2R SRR R e LR o

£e

@E}%’»% (AUC|4) % %R ¢ m%xf\i‘ L Jﬁ Ffi—:" ’ —F'— l{—"‘fb
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| 4% e7h 2 48 (Exosomes) + % 4% g7 (Nucleoid of E.coli)  &ik # =% i 3¢ (Collagen)

7 pa @ (Silicate) % sF #pireinde fi % 1 BE
‘-7\‘ R * NGRS 2 5 A e
BRI BN e 0s 015 1645 217 s
PR R SR L TEM £ 4 [ .
T Teng BB RS KBRS S AP '
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;P : 41" Area
Circularity = _——"——-— .
V= (Perimeter)z  i-
& .-
[} & . —m— All particles
& 15/ Primary =7 —o— Circularity < 0.8
b d £ particle ™7~ \ —0O— Circularity > 0.8
o
2 10 /
Q /:5"
[=] ’
> 2 s /
5 a« /.
20 40 140

CMP Slurry % B3 8

I Map Sum Spectrum

i * SEM 2 EDX A 45 N "

si 176 02
- 131 03

H , oy s = ™0 5 03

* K-kit ¥ i# * SEM it {7 L% . 2 o
- 24 01

B R ERGE TR
¥t 10nm fh g AR T
F Ao ¥ob o K-kit # 7 %
fhde 2 i 7 EDX 4 47 ¢
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S f A 32 e K-Kit
(‘('*'*UA$ 2 )

~ bl4ef; B8 (Liposomes) &

(Appl. Sci. 2020, 10, 4946)

‘ > L 2 3 *
% ; =
]
bt % . B ®
& '
200nm * & .

o a Sz K-kit i {7 4R G A
EHRTZEREE - (LE )

*h %8 (Exosome) & - K-kit

TR g B f AR K5 H TEM B B

el 0BG H BB REA Kkit T

k2 pes 8 (Immunoelectron microscopy) ~

BiAAEAREAR
« ;&3 (Wet mode)
-AEP BB RS T RRT

B R EF o RiEA > & L

F Fo kT PR

BN o

* §z3% (Dry mode)

- *ME’E%E; FREERAE & R 2R

e 23 B A K p kR o he F A, o g

%Eﬁliﬁbf%’**"“?#ﬁwiéyﬁﬁ TEM %+
wIE* ¢ &2 7§ e e 2 R -

¥

TEM & 1 e8¢ 4 47

AR o Bl A 4T

» K-kit 0% ﬁ:‘_ﬁ& (AUC|4) R H B

RIE® ord 2 gk 32 TEM & #5654 82

> (By FEI Tecnai TEM @200KV)

ez KB
& %%kr]‘%]
2 KRR B SRR o A b L R

EEE
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Dry (Thin Layer)

* 54 e CMP (Chemical-Mechanical Polishing)
Biktd o gt 2 RS KKt B ot s R

BN K-kt p & 2 kT en TEM e F S58¢
(NBD ;Nano-beam diffraction) £’ i} -
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BAEXFIFAREEHRER S CTME P AR

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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PR/ FEEL AT

W s [k gs A w4 7 DLS

B %5 7 =4 47 Zeta potential

B a2 L 437 TGA, DSC, FT-IR, XRD,
UPLC, ICP-MS, LC/ MS/ MS (QQQ)

W %G F 47 XPS

W %6 A 47 BET
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Materials Analysis Technology Inc. (MA-tek)

Office: 1F, No. 26-2, Tai-Yuen St.,
Jubei City,
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