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ᵓ ₇ І иέᶾ K-kit

ה
( Wet )

ה
( Thin Layer )

Å ₇Ҡѿ᾿ ᾃϤȲ֯ Ѐ ⅔∟Ȳ

ᵛҠϱ ȴ

Å ₇ Ὲ ȲҠ֯Л Ồᴏ

иӁᾭᾓϯȲЄ έ⇔ȴ

֯׀ ȳἨᶙԓ

K-kit

(NIST 100nm ϛ І)

K-kit

в҉ ₇

K-kit ╥ ₤ ₇ ѱȴẔ ӣ ᵓᾼ

ה ȳṳѿ TEM Ἥ Ȳ֪ױҠ ӣἬצ

ᾼ І ᴩ ȴ Ӧ K-kit ᾼ ӣȲҠ

ѿ֯ І в Ὲ ϯȲ᾿ М

Ồᴏ ᾼᵛ оȳѐЉҵ

Ȳ ϭᶶ ֮ ₇ П ₇ иέȴ

Ø3mm 

זּ ה І (TEM)

₇ Ҡ ắ

₇ Ṿ
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K-kit TEM Grid ṿӣ Ὠѩ

ϱ ╥ṿӣ TEM Grid ὑ ᾭ ϯ

CMP שׁ ᾼ ὨȴӦὑ

ṿ І ȲẔ ᾎ Ồᴏ І

ᾼ ѐЉци ᶮ ᴩиέȴ

ϱ ╥ᵓӣ K-kit CMP שׁ ᾼ

TEM Ὠȴ Ӧ k-kit ᾼ ӣȲҠ

І ὑ ᾼ ҵ ѐ

Љц и ᶮȴ

ᾬ цо K-kit TEM Grid

1. ᾬכ (Composition)

2. ѐЉ (Size)

3. ҵᶮ (Shape)

4. ѐЉиӁ (Size distribution)

5. иέ (Aggregation & agglomeration)

6. ⇔ (Concentration)

7. Мᾼ (Liquid TEM observation)

X

æ

ṉ

ṉ

ṉ

ṉ

ṉ

ṉ

ṉ

ṉ

ṉ

ṉ

X

X

( )Xᾓæṉ
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█ṷ ứ₇ ₤ ᾼ TEMȲẔ֯ ϱ Іḇὑ Z Ѡ֣ᾼҠ

Њ (Ẃֽ₤ JEOL 2100 ᾼ TEMȲZ Ҡ פּ ð120um)Ȳױ ṿ

K-kit Ȳ Іḇ ᾎ ᵓ ὑ ₇ ϱȲ֪ױ ᾎ ṏֻ ȴ

ὑẔҠ Ḃ Ἠ ḟᵂᾎȲ ᴕỪ www.bioma-tek.com Ὑȴ

K-kit ₇ ӣἤ

K-kit TEM 

JEOL

EM31640 STHB

FEI

TECNAI F20

Hitachi 

H-7501 SS

Gatan 

CT3500HT

¸ ӣὑ֢ ᾼ TEM ᴩ

Compatibility

(FTIR)

Water PEG400 DMSO Ethanol 0.1N HCl 0.1N KOH

Toluene NMP
ACN

(CH3CN)

Chloroform

(CHCl3)
1% NH4OH 0.1N HNO3

Hexane IPA Methanol DCM THF Acetone

ṉ ṉṉṉṉṉ

Use with care (FTIR detected)ƶ-Compatible (FTIR not detected)ṉ-

ṉ ṉ ṉ ̈ ̈ ̈

ṉ ṉṉṉṉṉ

¸Ҡ ӣ֢֯ ṓо Пиέ

K-kit ╥Ӧᶼ ᾼ῁Ḋ ȲᴖẔכ ӣᾼ

⅔ (Torr Seal® epoxy) Ϸ ֵ о Лч

ȴϯῶⱢ Torr Seal ѿ֢ о ᾚ 24

Њ П∟Ȳ Ḋᾼ FTIR иέ (╥ᵡצ

ч )цӭ (╥ᵡὑ в ᵉ) Ὠȴ
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Ὲ ⅔ AB

Torr Sealáepoxy

о῁

Ḋ ȲҠἭắҽЄᾼ ϩ оȴ

Ệᾼ῁

MEMS ᶾ ᵂᴖכ

K-kit ӣὑ ⇔ -196ïC to 120ïC 

Ҡ᾿ ṿӣ֯ẓצҒ Ἠᵐ⁯ғ ᾼ TEM ₇ ϱ

Ḋ ᾼ ἤ

ӦѪ ϩ ϤȲ Ὠ ứҠ

ἤȳἨ╥ᾒἤ ₇ȲЄֵꞋ

Ҡ᾿ ϤȲ ȴ(Ҡ Ϥ

… Єὑ 3,000 mPa-sᾼ )

⅔ (Channel tips)

K-kit Ẓ Ϛצ֢ ⅔ Ȳṿ

═֯ ῈМȲ ’Ẕвῶ ⇔

ȳṳẓצṏֻᾼ Ϥ Ὠȴ

ה (Unibody structure)

K-kit ╥ϚװἤṿӣᾼȲ ӻϿᴁ╬ ȴᴖ

Ẕ ӣ ה Ȳṿӣ› ֥

ᾼה ₇ ᵂᾎϚ Ȳ ѱ ᴩҔ╗

ȳῶ ȳ ц Ḕ ȴ
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₇ TEM 

( Ẃ) K-kit ᾼ TEM ₇ ‍ ṏֻȴֽϱ ἬӱȲӐẂṿӣ ⁴⇔ 30nmȳ ⇔

0.2µmᾼ K-kitȲẔҠ ẞẔв   (AuCl4) ІḇᵂӣἬч ӢכᾼỒᴏ 

ȳцẔῶ ȴ(FEI Talos TEM @ 200KV)

( Ẃ) ϱ Ɫֵ Ồᴏ (WMCNT; Multi-walled Carbon Nanotubes) ὑ ѬМᾼи ᾭᾓ

ȴӐẂṿӣ ⁴⇔ 30nmȳ ⇔ 2µm ᾼ K-kitȲẔҠ ẞỒᴏ ᾼ ֵ

ȴ (By Hitachi HT7700 TEM @100KV; WMCNTs: OD 30-80 nm, Length <10 ɛm, 10wt%)

Multi-walled 

microstructure

K-kit о῁ (Si3N4)

⁴⇔

₇

ה (Wet) ה (Dry)

100nm < 10nm < 5nm

30nm < 5nm < 2nm

¸ K-kit ֯Л֝ ₇ ϯᾼה TEM έ⇔
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₇ ה

ה
(Wet mode)

ה
(Thin Layer mode)

K-kit ₇ ה ה (Wet) ה (Thin Layer)

֯׀

έ⇔ ṏֻ Ṿ

ӣ ѐЉ (µm) 0.1,  0.2,  0.5 0.5,  1,  2,  5 

Ҡ Ϥ ₇ ІѐЉ (nm) < 500 < 3,000

₇ Іҵᶮ Ở ֯ ᶮᾼҠ ἤ

Іḇᵂӣ ֯ Ӣо ч ȳ

Ἠ╥ Іắẞ ᾼ
ᵅ

ᶙԓ҉

Ԍ҉

֯׀

ᾭ

K-kit Ҡᶮכᾼ
в ᾭ
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ϩ ӣӀ

Ầᵗ ȳ І ȳоᶉ₇ȳ ₇ȳӢ ד ȲиέỒᴏᾬ цẔ

(Nano-objects, Aggregates, and Agglomerates; NOAAs)ȴ

Reference

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

2. EU/JRC July 2012, Requirements on Measurements for the Implementation of the European

Commission Definition of the Term ñNanomaterialsò.

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

nanoscale materials for toxicologic assessment.

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

Complex Media.

ṵ
-Ṯ ᾒМᾼϡ о ц о

ѳҹ
-ѳҹМᾼỒᴏ І

Ӣᾬ
-ᴨ МᾼỒᴏ  І

שׁ
-о שׁ Мᾼ о῁Ồᴏ

І оᶉ₇

₇ Ӣ

ZnOTiO2

Aggregation/agglomeration Particle concentration

ZnOTiO2
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H = 0.1, 0.2, 0.5, 1, 

2, 5 (µm)

6 K-kits 4 K-kits  

ҏ Ҕ ц ᵗЏẓ

(K-kit ѐЉ)

(K-kit ₇ )

ϱ Ὑ’

K-kit ֯

¸K-kit  ⇔ 300µmȳ ⇔ 25µm

¸Ҡ ẁг ⇔ (H)Ȳ

₇: 0.2, 2

ⅎ ₇: 0.1, 0.5, 1, 5 

( Џẓц Ḋ)

(ҏ Ҕ )

ậ

⅔ ȳỆứ ȳ ȳ

ӣ ȳ ⅔ й

ậ Џᵂү
⅔ й
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K-kit Џẓ

W275 x D150 x H50 (mm)

Џẓ в Ҕᵶậ (K-kit Holder)ȳậ (Sample-loading Stage)ȳ (Needle Pen)

ȳ Џᵂ (Gluing Stand)ȳⱶѱ (Glass-slide Pack)ц ӣ (Accessory Box)֢Ϛ ȴ

K-kit Ҕ

(6 Ὲ )& ậ

ӣ

( Ԉ вὍ ⅔ й
Џẓ ₇ Ԉ)

ⱶѱ

( в   6 ѱⱶѱ)Џᵂ

ậ

Ḋ  Ԉ
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Copper grid

Epoxy

K-kit

4

Observation

window

Liquid channel direction

Channel 

opening

1

K-kit

Torr seal (white)

3

ϯԝ ᵿ כ ѱ:  

https://youtu.be/Hi9TyT4MwEg
QR code Ὅ ѱ

K-kit ₇ ᶧ

1. K-kit

K-kit ╥ѿ῁Ḋ ᵂᾼ ₇ ȲẔὑ ᾼ

ϱϯẒ Ꞌ צ о῁ (Si3N4) ȲҠ

ẁ֢ה І ᾼ Іḇּז כ ṿӣȴױ

╥ṿӣ Ṇ (MEMS) ᾼ‍ ֣

ẘ ᶾ ẃᶮכ Ҏ ế ȴ

2.ᾃϤ ₇

ӦѪ ᾃϤ☼ ȴ K-kit

Ȳ ֪Ɫ  ϩᾼ …ᴖ

K-kit ἮᴰȲ’═ ᾭ Єּפ 30 הּ

҉ԌᾃϤȴ н K-kit ы

Ȳѿ ᵍ ҵ ☼Ϥ М כ

ᴁ╬Ȳ TEM ᾎ ᵓכ ȴ

3. Ὲ ⅔Ѐ

☼ Ẓ ЀꞋ ṿӣ

Ὲ Torr Seal ᴩ ⅔ȴ

( ᾼה K-kit

₇Ȳ ᴩױ Ὲ

⅔ЀḔ )

4.Ệứὑ

ṿӣỆứ ( Ὑ) K-kit ὑ

ẓצ эᾼ ϱȴ Ӧ

Ȳṿ K-Kit ϱϯ ȳ

Ѭӂ֮ ֯ МҶ эвȴ

Liquid channel direction

K-kit

Liquid channel

direction

Liquid sample

2

https://youtu.be/Hi9TyT4MwEg
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ה ₇ᾼ TEM 

( Ϥ∟ ᶶ ⅔Ѐ)

Å Ϥ П∟Ȳ ֯ 2 и вᶙ

כ Ẓ ᾼ ⅔Ḕ ȴ

Å ╥ ᾼה K-kit ₇Ȳ

Ẓ ᴩ ⅔ȴ

Å ᵂ Њї ᵂȲ ᵍ Ḋ

☼Ϥ в כ Ἠᴁ╬ȴ

Ḕ

ṿӣ› ▲ ѱҵ

Å ϱẓצ ᾼѳ

( ’ K-kit в ὑ Ὲᾭ )ȴ

ÅK-kit ҵ ȴ
ẓצ ᾼѳ

(в ’═ Ὲ ⅔) 

ẓצЛ֝ ᴥᾼ

( Ϥ П∟)

Ẓ ᾼ ⅔

Åṿӣ K-kit › ứБᶙԓ

Ẓ П ⅔ ȴ

Å֯ ⅔ П∟Ȳ Ҡ ὑ

ҙЊ в Ϥ ₇ȴ ⅔ ∟ ӂỌ

( Є )

ᾃϤ ₇

ÅⱢṿ ₇ Ҡᶙԓ҉ в

Ȳ Ϥ ȲK-kit Ѐ

ῶ ᴟю ═ ȴה30ּ

Å Ϥ ῶ ᵛҠ

Ȳ ᵍ K-kitӐ Ϥ вȴ

K-kit ṿӣᾃ Ṷ
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Hitachi HT7700 TEM FEI Helios 400 FIB-SEM

ṿӣ SEM K-kit ₇Ȳᵛ

ṿ ІѐЉЊὑ 10nm ϷҠ

כ (ӐẂ Ϥ Ồᴏ )
Bright Field (BF)

10nm

Dark Field (DF)

Åṿӣ TEMц FIB-SEM Ϥ K-kit ᾼ ϛ (Polystyrene) І ѩ Ὠ

ӣὑ TEM ц SEM

¸Ҡ έ⇔ SEM Ὠ

FEI-TEM @200Kev

50 nm

Hitachi-TEM @100Kev

50 nm

FEI-STEM @30Kev

50 nm

¸Ҡ ӣὑЛ֝ᾼ І ᴩ

BF DF
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װֵ Ϥ ╬ ӣ

װֵ¸ Ϥ (Multiple loadings)

¸ ╬ (Negative staining)

Ӧὑẓצ (Unibody structure) ᾼ Ȳ K-kitҠṿӣὑ װֵ ϤЛ֝ ₇

Пד ӣȲẂֽ ч ạȳἨᵍꜟ ᶾ ױṅȴשׁ ᾼғ Ȳ╥Ӏ

ϱẔһ ₇ẂֽẒѱה ₇ ѱȳἨ ה֥ ₇ ᾎ ᾼȴ

Ϛװ Ϥ

A ₇

Ϥᾼ A ₇

ה K-kit 

ϡװ Ϥ

B ₇

Ϥᾼ B ₇ԛװ

Ἠה ה K-kit

K-kit Л ╥Ӏ ϱ ―ᶶ ᾼ ᴯ ᵂᾎȲ֝ Ϸ╥ ϚҠ װֵ

Ϥц ╬ ӣᾼ ₇ȴױ ᾼ ₇ ὑᵅ ѩ⇔ᾼӢᾬ ₇ ȳἨ╥ᵍꜟ І

(Immunoelectron microscopy)ׁשṅ ȲꞋҠ ẁד Єᾼᵗ ȴ

и ᾼᴨЊὰ Ŭ ІȲѿ K-kit

ᴩᶼ ᵍꜟ  ứП TEM Ὠȴ

( Ẃ) Ң ╥ᵓӣ K-kit װֵ ϤḔ Ȳכғѿ

Ồᴏ  ứᴨЊὰ ҏᾬŬ І (Ŭgranules)ᾼ TEM

Ὠȴ ᵍꜟ ₇ ᵂᾎȲ ԒԒ K-kit

ϤЛ֝ Ȳ Ẕв ᴩ цῶ Ȳ

иᵑ Ϥῴ ᶼ Mouse monoclonal anti-P-selectin

antibody цϡ ᶼ 6-nm gold-conjugated goat anti-

mouse IgG antibodyȲṳ ὑ 37ïC ⇔ϯּפ 2 Њ

ȲṿẒᶼ Ӣч ȴ (Appl. Sci. 2020, 10, 4946)

( Ẃ) Ӫ ḇ֯ ц K-kitϱᾼ ╬ Ὠȴֽ BἬӱȲᵓӣ ה K-kitҠ

ẞ Ӫ ₇ᾼḇᾭ ȴ

200nm

A

200nm

B

( ᾭ ) K-kit ( ) 
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EDX иέѠᾎ

¸ֽᴶ K-kit ϤП ₇ ᴩ EDX כԌиέ

1
K-kit   EDX 

ᾼѠ֣ Ὅ
2

Åצ█ṷ ứ ᾼ TEM ȲẔ EDX

֯ ᾼᴯ ȲἨ╥֯ в֝ Ϡ

ֵ EDX ȴ ṿӣ ᴩ EDX

ȲӦ K-kit ₇Ἤ ҏᾼ X ԏ Ȳ Л

ὔắẞҎ   ȴᵛṿ K-kit ԉᴶ

ṔȲϷҠ Ṝ ᾼכԌ ȴ

30ǯ

Au

EDX Ѡ֣

Ϛ Ṕᴟю15ï

ÅEDX ὑ TEM в ₇ᴯ ᾼ ϱѠȲṳ ₇ᴯ ᶮפּכ 10 - 20º

ᾼ ṔȴӦὑ K-kit ẓצϚ ⇔ 400µmᾼЄҎ Ȳ ᴩ EDX ȲӦ

₇Ἤ ҏᾼ X ԏ − ὔắẞ ᾼ  ȴ֪ױȲ K-kit ᴩ EDX иέ

ȲӇ Ẕ ᾼ  EDX ᾼѠ֣ ὍȲṳ TEM ₇ ȳṿ K-kit ֣

15ºѿϱȲֽױ EDX ᵛҠ ᵓ ẞן ₇ᾼכԌ ȴ

ɗ 20ǯ-30ǯ
EDX 

K-kit

  Ѡ֣
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K-kit ᴯ ₇ ᾼ ѩ

₇ K-kit ᴯ ₇

ѱѐЉ 1.7mm x 1.4mm (Fit in with Ø 3 mm grids) > 2.4mm x 2.4mm

ⅎạо ₇ Л

Ò US$200 ~ US$100,000

Å ȳᶶ ȳ―ừ

Å ӣὑἬצ ᾼ TEM

ÅҠṿӣ SEM

ÅҠ ӣ֢֯ ṓо иέ

Å ӻϿᴁ╬ (Ϛװἤṿӣ)

ÅҠ Іиᵉᾼ оиέ

ÅҠ ӣὑ ἤ (Ѫ ϩ Ϥ)

ÅҠ ᴩ ╬цֵװ Ϥ

Å ӣ ⇔ -196ïC to 120ïC

Ҡׁשṅ ☼ ц о

Å ֥ ᾼиέ

Å ᾎ ( )

Å ὗ

Å ᾼ ц ᶧ

Åצ ♪ ( ה֥ )

Å ӣὑ ứ TEM

ⅎљ ꜜц ꜜ ֥ ꜜ

90 и ( 10 ₇)

10 K-kits ֝ Ϥ ц (70min) + Ἴ

Ὲ (20min)

ה֥ Liquid Cell ḕ ₇ ᶙכ ∟ȲИ

ԛ ᴩϯϚ ȴᴖḕװ ᵂᴟю Ҕ╗ ѱῶ

ȳ ȳᾙẓ ȳ ѱὊẫц

Ḕ Ȳῧ  ȴ

ᴟю 450 и ( 10 ₇)

K-kit ╥ӭ›Ӏ ϱ ᶶ ȳѹ Ѡ―ᾼ І иέ ӣ ₇ᶾ ȴ
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ӣ Ẃ

20 40 60 80 100 120 140
0

5

10

15

20

 

 

P
ar

tic
le

 n
um

be
r 

%

d
A
 (nm)

 All particles

 Circularity < 0.8

 Circularity > 0.8 

Primary particle Secondary particle

20 nm

CMP Slurry вᾼϚװ (Primary) ϡװ (Secondary)

ІѐЉиᵉц ᾭ ᵂ ȴ

ϱᾼ ₇ Cryo-TEM ᵐ ₇ K-kitМᾼ ₇

* Scale bar is 50 nm

ד ὑ Cryo-TEMᵂᾎȲK-kit Ҡиέᾼ ІѐЉ ȴ

Å Ԍכ

Å ѐЉ/ѐЉиᵉ

Å ҵᶮ

Å ᾭ

Å ῶ ἤ

CMP ׁש вᾼỒᴏ иέ
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Ϥ QDs ᾼ ה K-kit Ϥ QDs ᾼ ה K-kitϱᾼ QDs ₇

LCM

QDEF

BLU

ӱ

ṿӣ K-kit иέϮ ӧ (Chloroform) М І ᾼѐЉцѐЉиӁ ᶮ

ÅSample solution was directly loaded into K-kit

ÅNano-objects = Primary particle 

ÅAggregates/agglomerates = Secondary particle

І ӣІ֙ẚӣᾼ І ᾒ

ÅQD: Quantum Dots

ÅBLU: Backlight Unit

ÅLCM: Liquid Crystal Module

ÅQDEF: Quantum-dot Enhancement Film

ӣ Ẃ

Мᾼ І (QDs) Ồᴏ Іиέ

ὑ І (Quantum Dots, QDs) ᾼד аԈӀ Ȳ ᴷ ד 2026 Ẕ аȴרּ 110
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Albumin ІѐЉцѐЉиӁ (D10/ D50/ D90)

Oil EmulsionҒѬ ∟ Ϥ K-kitвᾼ

TEM Ὠȴ

AuroVist® ᾿ Ϥ K-kit вᾼ

TEM Ὠȴ

ÅTotal calculated particle #: 319

ÅAverage size: 85.1 nm

ÅStandard deviation: 27.0 nm

* Scale bar: 200 nm

Parameter Size (nm)

D 10 55.6

D 50 80.1

D 90 122.2

Span: (D90 - D10 ) / D50 0.831

Paclitaxel

Albumin

Protein particles in Abraxane®

ӣ Ẃ

Ồᴏ вᾼ Ӫ иӁ

Ӧ K-kitᾼṿӣȲҠ ֢ Ồᴏ вᾼ Ӫ Ἠ╥ ᶮ Ȳ ᴩҔ╗ Іҵᶮȳѐ

ЉцѐЉиᵉ ᾼᶙ иέȴẔҠ ᾛ ӣὑ ᾬ ѠׁשṅȳἨ╥ ὑӢ ἤ

(Bioequivalence)П ᴷ ȴ

ṿӣ K-kit иέ Abraxane® Мᾼ Ӫ иӁ ᶮ


