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New ideas from JEOL

JEOL oftfers a full range of Magic-Angle-Spinning (MAS) probes and tools matched to a wide
variety of solid-state NMR applications. JEOL MAS probes feature sample tube diameters to
match the user sample and sensitivity needs. JEOL narrow bore MAS probes offer improved
stability for high-speed spinning or for very large volumes.

The INM-ECZR and JNM-ECZL Series NMR Spectrometer automatically updates the relevant
spectrometer settings for all NMR probes for fast and easy switching between solids and liquids
NMR operation.

Features and Applications Max Speed | Guaranteed Speed | Somple Volume

The large volume allows high-sensitivity NIMR measurements.

This size is best suited for measurements at moderate 8 kHz 7.5 kHz 616 p|

spinning speeds-for example *’Si of synthetic minerals.

This 4 mm rotor provides a balanced combination of

sample volume and spinning speed ideal for routine 18 kHz 17 kHz 69 pl
SC-CPMAS, and other measurements at 400 MHz.

The combination of sample volume and increased

spinning speed makes the 3.2 mm rotor ideal for NMR 22 kHz 21 kHz 49 p|

measurements at 400 MHz and above.

This rotor is optimum for CPMAS at 700 MHz and
above, smallvolume samples, '’F and 'H high-resolution 40 kHz 38 kHz 17 p|

experiments.

Very-high sample spinning speeds up o 80 kHz attained by the
1 mm rofor are required for high resolution 'H or multinuclear 80 kHz 75 kHz 0.8 p|

measurements of very small sample volumes (800 nl).

The 0.75 mm rofor provides the ultra-high sample spinning
speeds fo 100 kHz required for high resolution 'H or mullinuclear 1 Q0 kHz Q5 kHz 0.3 p|

measurements of extremely small sample volumes (300 nl).




Solid State NMR Applications:

Synthetic polymers Pharmaceuticals
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Middle Size HXMAS Probe (2 mm, 3.2 mm & 4 mm)

i

;. HXMAS Probes to Match Your Application

<

CPMAS is the most widely used solid-state NMR experiment. The 4 mm, 3.2 mm and 2 mm HXMAS probes
are ideally suited for these measurements. Probes with sample tubes up to 4 mm in diameter balance
optimal CPMAS data collection with respectable high-resolution "TH NMR and MQMAS NMR performance.

BC-CPMAS

SSB free '*C CPMAS spectra can be
easily collected at 19 kHz spinning.

Sample : Cholic acid
Spectrometer : JNM-ECA600
Probe : 3.2 mm HXMAS probe

Experiment : '*C-CPMAS
Sample spinning speed : 19 kHz
Number of accumulations : 640

W s
180.0 T80015C / pom 560 [5)
High-Resolution 'H Solids Rb-MQMAS
The 4 mm, 3.2 mm, and 2 mm HXMAS probes support high- The 4 mm, 3.2 mm, and 2 mm HXMAS probes support
resolution 'H measurements with wPMLG CRAMPS experiments. MQMAS measurements.
'H-MAS spectrum Sample:
(?%mfk\(ez ]spmmﬂg speed Monoethyl fumarate W\

Spectrometer:

JNM-ECA500

Probe: ' @
4 mm HXMAS probe
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Moderate MAS of 15 kHz is not sufficient to narrow the
line broadening caused by the strong 'H-'"H dipole-dipole o] .
inferactions; however, WPMLG CRAMPS NMR measurements ampie N nirale

iiv vield hiah- luti Id state 'H ; Spectrometer: JINM-ECA600
easily yield high-resolution solid state spectra. Probe - 4 mm HXMAS probe

o
-130.0 -1350° ppm  -140.0

l HCN MAS Probes

JEOL offers a variety of triple-resonance HCN probes for
study of biclogical samples in solid state. HCN MAS probes
come in various diameters, 0.75 mm, 1 mm, 2 mm, 3.2
mm, and 4 mm, in order to deliver optimum performance in
either 'H- "*C- or ""N-detected experiments. Accessory to

keep biological samples at safe, low tfemperature under MAS T A i
during the long experiments is available.
3D CO (CAJ NH specium ] =
Sample : °N, "3C-abeled FMLF tripeptide 0 -

Instrument : INM-ECZ600R
Probe : 0.75 mm HCN MAS probe




Small Size HXMAS Probe (0.75 mm & 1T mm)

Ultra-Fast MAS Spinner Technology Achieves the Highest Level Sample Spinning
Speed of 100 kHz and Opens Doors to New Solid-State NMR Experiments.

JEOL's advanced high-speed spinner technology, announced in April 2015, sets a new
benchmark for solid-state NMR spinning speed: 120 kHz for a 0.75 mm, 300 nl sample
rotor. The corresponding speed for a T mm sample tube holding 800 nl is 80 kHz.
These two HXMAS probes for extremely small sample volumes and ultra-fast sample
spinning permit high-sensitivity microcoil measurements of limited samples and open
doors to new solid-state NMR experiments that make effective use of ultra-fast sample
spinning and very high RF fields.

High-resolution '"H measurements at
Ultra-Fast Magic Angle Spinning

Ultra-fast sample spinning at 100 kHz and above enables high
resolution 'H measurements without the need for CRAMPS decoupling.
High-resolution quantitative measurements and 'H individual peak
relaxation fime deferminations are only possible at very high spinning

speeds. These speeds also make highresolution 'H two-dimensional 100 kHz
measurements practical without degrading sensifivity. 80 kHz
60 kHz
'TH-MAS spectra 40 kHz
Sample: Glycine 100 kHz 20 kHz
Spectrometer: JNM-ECA600 80 kHz
Probe: 0.75 mm HXMAS probe 60 kHz
20 020 020 020 02 O
40 kHz
"H chemical shift / ppm
ZJQHZ DH® ('H INADEQUATE) of L-histidine HCI H,0
20 020 020 020 020 O lHI-l I_I n’xn I—I Lo

H chemical shift / ppm * DH®: M. Deschamps, et al., Phys. Chem. Chem. Phys., 13, 8024-8030 (2011).

| 'H Indirect Detection of Heteronuclei at Ultra-Fast Magic Angle Spinning

Ultrafast sample spinning makes it possible to measure 'H-"*C HSQC and "H-"*N HMQC of solid samples in natural isotopic
abundance. This allows high resolution two-dimensional solid NMR measurements similar fo solution NMR measurements,
without a reduction in sensitivity or resolution.

-Metleu-Phe-OH tripeptide in Organically functionalized Clycyl-alanine in
natural abundance mesoporous silica nanoparticles in natural abundance
natural abundance

' .
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Y. Nishiyama et al., Solid State Nucl. Magn. Reson., 66-67, 56-61 (2015). Y. Nishiyama et al., J. Magn. Reson., 208, 44-48 (2011).



Large Size HXMAS Probe (8 mm)

High-Sensitivity Measurements with
Largest Available Sample Rotor in a Narrow Bore Magnet

Increasing the sample volume is a simple and cost effective way to boost the
sensitivity of samples with weak NMR properties. JEOL therefore utilized the
latest fluid dynamics simulation technologies to develop stable 8 mm MAS Solid
State NMR probes with the largest sample volume available for narrow bore (54
mm) magnets. These probes are especially effective for >°Si, low-gamma nuclei,
and other nuclei with low sensitivity. The JEOL 8 mm MAS State NMR probes are
available in single tune X only or double tune HX configurations for optimal NMR
sensitivity.

| High-Sensitivity Measurements with Large Sample Volume Rotors

8 mm 29Si-MAS spectrum 8 mm *3Ca-MAS spectrum

with 'H Decoupling

3.2 mm MAS probe ‘ 8 mm MAS probe Sample: Synthesized tobermorite 4 mm MAS probe 8 mm MAS probe

Spectrometer: JNM-ECA500
Repetition time: 10 s
Number of accumulations: 128

s

-50.0 -100.0 -50.0 -100.0 200.0 0 -200.0 200.0

#¥Si/ppm #Si/ppm Samples courtesy of #Ca/ ppm

Asahi Kasei Corporation

0
#Ca / ppm

Sample: Synthesized tobermorite
Spectrometer: JNM-ECA600
Repetition time: 0.5 s
Measurement time: 2 days
(approximately)

“3Ca nucleus characteristics

Llow gyromagnetic rafio
-1.8x107 rad/s

[approximately 1/15 that of 'H)
Low natural abundance: 0.145%
spin quantum number: | = 7/2

Samples courtesy of
Asahi Kasei Corporation

| High Spinning Speed & Highly Stable Spinning

Increasing the sample volume can reduce the solid-state NMR Magic Angle Spinning performance at high spinning speeds.
The JEOL 8 mm MAS probes can achieve spinning speeds up to 8 kHz without compromising spinning stability in spite of the
large 616 pl sample volume. The 8 mm MAS spinner module is stable over a broad range of spinning speeds from 50 Hz

up fo 8 kHz.
Spinning profile
H— s Operation is simple because spinning control uses only drive pressure adjustment. . . -
Low spinning Speed charocrerlshcs 10000 (The bearing pressure remains the same regardless of the spinning speed.) H'Qh spinning SPEEd characteristics
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v Low-Frequency Unit for Solid NMR Probes

'Measurement of Low Frequency Nuclei Below >N Available

; The Low Frequency Unit NM-02380LFU extends the LF tuning range of the extended VT HXMAS probes and 8 mm
HXMAS probes to Iovx gamma nuclei (below >N) .

w ) by . .
A wide range of nuclei can be covered with one MAS probe and the Low Frequency Unit.
Observation nuclei include: N, #Cl, s, "N, ¥*Ca, Mg, “Ti, “Ti 7Zn NMR spectrum of ZnO
Low Frequency Unit Probe: 3.2 mm VT Solid-state NMR probe and Low Frequency Unit
¢Zn resonance frequency at 14.1T: 37.5 MHz
Only specific MAS NMR probes can take advantage of the optional Low Frequency Unit. Scans: 30,000
Please check with your JEOL sales representative for information on compatible probes.
» -
New Extended VT HXMAS Probe
- '

Wide Variable Tempgrature Range from -100 °C to +200 °C
i ’ for Narrow Bore Magnets

Wide temperature range HXMAS probe has realized sample temperature of -100

F °C to 200 °C at fast spinning, due to newly designed spinning module. In addition,

” after examination of heat-resistance evacuation system during temperature change,

. an experiment in such a wide range from low temperature to high temperature

Q became possible by using a narrow bore magnet. Furthermore, this probe does not

require nitrogen gas even at 200 °C high temperature measurement.

By combination with a highly accurate temperature control unit of JNM-ECZ series,

a detailed control of rising and falling temperature is possible. Additional use of a low
frequency unit makes it possible to measure low frequency nuclei lower than "°N.

400 MHz 500 MHz 600 MHz
Sample tube diameter 4 mm 3.2 mm 3.2 mm
Maximum MAS speed*' 18,000 Hz 22,000 Hz
Variable temperature range™ -100 °C ~ + 200 °C
Observation nuclei LF nuclei : ®'P, “Li, ''B, 2Na, ZAl,'*C, "Br, 2“Pb, #°Si, °Li, °N

HF nuclei : 'H, "°F
When low frequency unitis used  Major observation nuclei : *N, **Cl, **S, N, “*Ca, Mg, “Ti, “Ti

. . o 1
Irradiation nuclei 'H,"F

*1 When measured in room temperature
*2 Pre-set temperature
*3 Heat-resistant sample tube is needed at temperatures higher than 150 °C




v

S -

- L 4

‘\\

&7 single=Tuned 4 mm Cryocoil MAS Probe

Sensitivity 4.5 Times Greater Than That of Conventional Room Temperature

TA
¥ 4

MAS Probe Achieved B

A tunable single-tuned 4 mm Cryocoil MAS probe
has been developed. The sensitivity enhancement
factor attained by the Cryocoil MAS probe is 4.5 times
compared to a conventional RT probe.

Cryocoil MAS conventional
Coil Temp.: Coil Temp.: |
296 K *!

17K \
|

‘ [
|
times |
| |
)

°Li-NMR spectrum

.-
state NMR spectroscopy .

sample tube (rotor), and carries it from the top of SCM or ASC to the probe.

Comparison of detection sensitivity

Cryocoil MAS

Coil Temp.:
17K

-AUTOMAS Probe (3.2 mm & 8 mm)

Typical Specification

= Detection Coil Temperature: 14 K
= Sample Temperature: 273 - 353 K
® Rotor O.D.: 4 mm (volume: 50 ul)
= Spinning Speed: 18 kHz max.

= Tuning Range: 73 - 192 MHz

= |nput Power: 250 W max.

Coil Temp.: |
296 K

@

29Si-NMR spectrum

” - »
. The newly developed AUTOMAS probe and ROTORCARRIER™ bring the usability of solution NMR probes to solid-

The ROTORCARRIERTM WhICh is of similar shape as a sample holder for solution NMR, stores the solid-state NMR

The AUTOMAS probe receives the sample tube from the rotor carrier and automatically adjusts Magic Angle.

As the AUTOMAS probe also has the automatic tuning function, all operations including sample loading, sample

spinning, temperature control, probe tuning and experiment can be done in a fully automated way.

The innovative point of /Q_LiTOMAS probe and ROTORCARRIER™ is that solution and solid state can share the same
. There are two types of sample tube diameters : 3.2 mm, which is well-balanced, and 8 mm

auto sample changer @
which is suitable for measuring low-sensitivity nuclei.

v Auto Tune

Can use the same Auto Tune unit as the liquid-state probes
v/ Sample load and eject

Samples can be smoothly loaded,/ejected from above the magnet via the ROTORCARRIER™

v/ Auto Sample Changer

The functions of the existing ASC24, JackBean 30, 64, and 100 can be used as-is

[1) Compatible with the JNM-ECZ series only. MASCONT improvements may be required in some cases.

[2) Compatible Auto Sample Changers are ASC24 and JackBean 30, 64, 100 only.

ROTORCARRIER™

conventional
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# High-Resolution Field Gradient MAS NMR Probes for Semi-Solids,
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Tissue Biopsies, and Elastomers.

4

FGMAS Food Emulsion

Soy milk mayonnaise

Primary ingredients:

"H-NMR spectrum

' Canola oil, soy milk,
apple cider vinegar,
table salt, sugars

Spectrometer: JNM-ECA600
Probe: 4 mm FGMAS probe

13C NMR spectrum
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Sample spinning speed: 5 kHz
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FGMAS Elastomers
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Rubber

Crosslinking density: 1.36x10* mol/cm®
Spectrometer: JNM-ECA600

13C NMR spectrum

Probe: 4 mm FGMAS probe

13C NMR spectrum

13C-DEPT45 spectrum

13C-DEPT90 spectrum

L
13C-DEPT135 spectrum H

yselect 1H-C HMQC |

400

ppm : 13C
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OI
P

o
& ®
EE e T @ f;.
r 1 R ® 0} '
3
180.0 160.0 1400 120.0 |ODED$UO 600 400 200 760 500 560 ppm 400 300 200 © )
0] 35 5 S
ppm: 'H

Sample spinning speed : 17 kHz

Samples courtesy of Prof. Kawahara Seiichi, Nagaoka University of Technology

T
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A «—
Bench'spinner

SSOries

L 4

olid-state NMR frequently uses high sample spinning speeds. Spinning an unbalanced
samples can damage the MAS NMR probe requiring expensive repairs. A bench spinner
for fest spinning outside the probe avoids this danger. It is a necessary accessory for films,

pellets, and other samples that are especially difficult fo balance.

«

Solid-state sample packing tools

LY

JEOL's unique solid-state NMR sample packing tools simplify sample packing and unpacking

for all rotors from 8 mm to O.75 mm.

Power amplifiers

Many solid-state NMR applications require large RF fields. JEOL provides RF amplifiers for
solid state NMR at 3 power levels: Standard, Middle, and High. These are designed to fit
all experimental RF needs from routine CPMAS o high performance MQMAS experiments.

Standard
Middle
High

HF LF
100 W 300 W
200W 500 W
500 W 1000 W



Easy, quick, & reliable shimming for Magic-Angle-Spinning NMR

Magic Shimming

Unlike solution NMR, solid-state NMR has lacked access to automatic shim adjustment (auto
shim) or gradient shimming resulting in large amounts of time spent shimming by hand with
less than optimal results. Magic shimming is an innovative approach that achieves high
resolution with field gradient mapping as in solution NMR. This allows the operator to easily
and quickly adjust the shims to levels that are difficult to obtain with manual shimming. This
advancement in sample shimming technology from JEOL will improve the quality of your
measurements.

What is Magic Shimming?

Solution NMR
Magic shimming is gradient shimming for magic angle spinning :
NMR spectroscopy. Like solution NMR gradient shimming SRS
Magic Shimming uses a field gradient or homo-spoil pulse to g:’ MAS NMR
map the magnetic field inside the sample rotor. The axial Z1-Z6 ‘S
shims used for solution NMR are very weak along the magic g, .
angle spinning rotor axis, therefore the tesseral (radial) Y1, X2, = = . et
axial Z3, and other shims which are stronger along the magic 3 = 74
angle spinning axis are used fo optimize the magnetic field Adjust Z1-26 £
(Patent 201 3-29366A). g
£
Adjust Y1, X2, Z3
" N 7 N

Adamantane 13C-NMR of natural rubber

_—

J L ~40 seconds

L !l

39.0 385 38.0 200 150 100 50
ppm ppm

o




Latest answer for solid mixture analysis from JEOL

ROSY = Relaxation Ordered SpectroscopY

Analyzing mixtures by NMR is difficult; however,
DOSY is well established for analyzing mixtures in
solution. Recently JEOL developed ROSY to analyze
mixtures in the solid state. ROSY, Relaxation
Ordered SpectroscopY, relies on differences in
'H T, relaxation in the solid state to separate
the components of a mixture. This eliminates
the complications and time spent to physically
separate the mixture into pure substances. This new
technology, from JEOL, promises to find application
in analyzing crystal polymorphism, crystalline-
amorphous mixing, and other solid state mixtures

Why is the "H longitudinal magnetization
relaxation time T: uniform in solid samples?

Within a single domain of a sample
the homonuclear dipole-dipole
inferactions between the 'H nuclei
form strongly coupled spin nefworks.
At moderate spinning speeds this
causes the 'H magnetization rapidly
to diffuse over the entire network of
spins in the domain. The domains
can be a single crystal form of a pure
chemical or an isolate amorphous

(Patent 2010-71839A). region in a sample mixture. The 'H Spin di.ffusion
spin diffusion causes the domain tfo st
have a single uniform "°C detected
'H T, value for all sites that are part
of the domain.

| High Molecular Weight Composite Polymers Applications

PET/Ny-6 Compound Fiber o
10 PET
o A
il -0 8- ————— L — 300 200 160 0
13C / ppm
_ 9
3] Ny-6
8 _____ t-—-- ®----- ~ ~ l Ah
300 200 100 o]
13C / ppm
300 200 100 0
3C / ppm
PBT
iinl
300 200 100 o]
of /T A — - —>-/ 13C / ppm
“ PMMA
10
of b —
Dark: PBT - ’> 300 200 100 0
Light: PMMA '°C / ppm
300 200 100 o]
'3C / ppm Samples courtesy of Teijin Limited



*Specifications are subject to change without notice
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Certain products in this brochure are controlled under the “Foreign Exchange and Foreign
Trade Law” of Japan in compliance with international security export control. JEOL Ltd. must
provide the Japanese Government with “End-user’s Statement of Assurance” and “End-use
Certificate” in order to obtain the export license needed for export from Japan. If the product
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Fax. 965-. 24335873

MALAYSIA

JEOL (MALAYSIA) SDN.BHD.

508, Block A, Level 5,

Kelana Business Center,

97, Jalan SS 7/2, Kelana Jaya,

47301 Pela\lng Jaya, Selangor Malaysia
Tel. 60-3-7492-7

Fax. 60-3-7492-7723

MEXICO

JEOL DE MEXICO S.A. DE C.V.
Arkansas 11 Piso 2

Colonia Napoles

Delegacion Bento Juarez, C.P: 03810
Mexico D.F., Mexi

Tel. 62-5-56-211 4511

Fax. 52-5-65-211-0720

Middle East

JEOL GULF FZCO

P.O. Box No. 371107

Dubai Airport Free Trade Zone West Wing 5WA No. G12,
Dubai, UAE

Tel. 971-4-609-1497

Fax. 971-4-609-1498

PAKISTAN (Karachi)

ANALYTICAL MEASURING SYSTEM (PVT) LTD. (AMS LTD.)
14-C Main Sehar Commercial Avenue Lane 4,
Khayaban-e-Sehar,

D.H.A-VII, Karachi-75500, Pakistan

Tel. 92-21-35345581/35340747

Fax. 92-21-35345582

PANAMA

PROMED S.A.

Parque Industrial Costa del Este
Urbanizacion Costa del Este

Apartado 0816-01755, Panama, Panama
Tel. 507-303-3100

Fax. 507-303-3115

PHILIPPINES

JATEC Philippines Corporation

28 Floor, The Enterprise Center Tower 2,

Ayala Avenue corner Paseo de Roxas,

Brgy. San Lorenzo, Makati City, 1226 Philippines
Tel. 632-8849-3904

PORTUGAL

|zasa Portugal Lda.

R. do Proletariado, 1

2790-138 CARNAXIDE, Portugal
Tel. 351-21-424-73-00

Fax. 351-21-418-60-20

QATAR

Mannai Trading Company W.L.L.
ALl Emadi Complex,

Salwa Road P.0.Box 76, Doha, Qatar
Tel. +974 4455-8216

Fax. +974 4455-8214

RUSSIA

JEOL (RUS) LLC

Office 351, floor 3, 23,
Novoslobodskaya St,
Moscow 127055, Russia
Tel. 7-495-748-7791/7792
Fax. 7-495-748-7793

SAUDI ARABIA
ABDULREHMAN ALGOSAIBI G.T.C. (Riyadh)
Algosal Buldng- 0Old Airport Road

O. Box 215, Riyadh-11411, Saudi Arabia
T o

SCANDINAVIA
SWEDEN

JEOL (Nordic) AB

Hammarbacken 6A, Box 716, 191 27 Sollentuna
Sweden

Tel. 46-8-28-2800

Fax. 46-8-29-1647

SINGAPORE

JEOL ASIA PTE.LTD.

2 Corporation Road
#01-12 Corporation Place
Singapore 618494

Tel. 65-6565-9989

Fax. 65-6565-7562

SOUTH AFRICA

ANGSTROM Scientific (Pty) Ltd.

370 Angus Crescent, Northlands Business Park
29 Newmarket Road

Northriding, Randburg 2169 South Africa

Tel. +27 11 462 1347

SPAIN

IZASA Scientific SLU.
Argor\eses 13 28108 Alcobendas,
Madrid

Tel. 34 902 20 3080

Fax. 34 902 20 30 81

SWITZERLAND

JEOL (GERMANY) GmbH
Gute Aenger 30

85356 Freusmg Germany
Tel. 49-8165-7"

Fax. 49-8165- 77512

TAIWAN

JIE DONG CO., LTD.

7F, 112, Chung Hsiao East Road,
Section 1, Taipei, Taiwan 10023 (R.0.C.)
Tel. 886-2-2395-2978

Fax. 886-2-2322-4655

For NMR & Mass Spectrometer Products:

TechMax Technical Co., Ltd.

17F., No. 216, Sec. 3, New Taipei Blvd., Xinzhuang Dist.,
New Taipei City 242032, Taiwan (R.0.C.)

Tel. 886-2-8990-1779

Fax. 886-2-8990-2559

For Semiconductor Products:
JEOL TAIWAN SEMICONDUCTORS LTD.
No.198, Xingong 2nd Rd., Zhubei City,
Hsinchu County 302004, Taiwan (R.0.C.)
Tel. 886-3-571-5656

Fax. 886-3-571-5151

THAILAN|

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., Ltd
300 Phaholyothin Rd. Phayathai, Bangkok 10400,

Thailand

Tel. 66-2-615-2929

Fax. 66-2-615-2350/2351

JEOL ASIA(THAILAND)CO., LTD.
87/2 CRC Tower All Seasons Place,
36 Floor, Room 31,

Wireless Road, Lumpini,
Phathumwan, Bangkok 10330
Thailand

Tel. +66-2-625-3102/3103

THE NETHERLANDS

JEOL (EUROPE) B.V.

Lireweg 4, NL-2153 PH Nieuw-Vennep,
The Netherlands

Tel. 31-252-623500

Fax. 31-252-623501

TURKEY
Tekser A.S.

Kartal Cad. No: 553 Inonu Wah.,
Atasehir 34755, Istanbul, Turkey
Tel. 90-216-5736470
Fax. 90-216-5736475

USA

JEOL USA, INC.

11 Dearborn Road Peabody, MA 01960, U.S.A.
Tel. 1-978-535-

Fax. 1-978-536- 2205/2206

JEOL USA, INC. WEST OFFICE

5663 Stoneridge Drive Suite #110
Pleasanton, CA 94588, U.S.A.
-1740

Fax. 1-925-737-1749

VENEZUELA

GOMSA Service and Supply C.A.

Urbanizacion Montalban Il

- Residencias Don Andres - Piso 7 - Apartomento 74
Avenida 3, entre calles 7 y 6

Montalban, Caracas, Venezuela

Tel. 58-212-443-4342

Fax. 58-212-443-4342

VIETNAM

T&N Trading and Investment Company Limited
Sales & Service

19 Hang Thiec Street, Dong Da District,

Hanoi, Vietnam

Tel. +84 982028728

No.2024L340E(Bn)




