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CERTIFICATE OF ANALYSIS

Thermo Scientific GeneJET Genomic DNA Purification Kit is qualified by isolating genomic DNA
from 200 L of blood and 5 mg of mammalian tissue following described protocols. The purified
genomic DNA has an Azsoi280 ratio of 21.7. A single band of more than 30 kb is seen after
agarose gel electrophoresis and ethidium bromide staining. Functional quality of genomic DNA is
evaluated by PCR amplification of a single-copy gene and digestion with restriction enzymes.

Quality authorized by: % Jurgita Zilinskiene
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COMPONENTS OF THE KIT

GeneJET Genomic DNA Purification Kit #K0721 #K0722
90 preps 250 preps

Proteinase K Solution 1.2mL 5x1.2mL
RNase A Solution 1 mL 5x1mL
Digestion Solution 11 mL 55 mL
Lysis Solution 24 mL 2 x 60 mL
Wash Buffer | (concentrated) 10 mL 40 mL
Wash Buffer Il (concentrated) 10 mL 40 mL
Elution Buffer (10 mM Tris-Cl, pH 9.0, 0.1 mM EDTA) 30 mL 150 mL
GeneJET Genomic DNA Purification Columns pre-assembled with

) 50 250
Collection Tubes
Collection Tubes 50 250

STORAGE

Proteinase K and RNase A solutions are stable at room temperature as long as not opened.
After being opened they should be stored at -20 °C. Other components of the kit should be
stored at room temperature (15-25 °C).

Note. Close the bag with GeneJET Genomic DNA Purification Columns tightly after each use!

DESCRIPTION

The GeneJET™ Genomic DNA Purification Kit is designed for rapid and efficient purification of
high quality genomic DNA from various mammalian cell culture and tissue samples, whole
blood, bacteria and yeast. The kit utilizes silica-based membrane technology in the form of a
convenient spin column, eliminating the need for expensive resins, toxic phenol-chloroform
extractions, or time-consuming alcohol precipitation. The standard procedure takes less than
20 minutes following cell lysis and yields purified DNA of more than 30 kb in size. Isolated DNA
can be used directly in PCR, Southern blotting and enzymatic reactions. See Table 1 for
typical genomic DNA yields from various sources.

PRINCIPLE

Depending on the starting material, samples are digested with Proteinase K in either the
supplied Digestion or Lysis Solution. RNA is removed by treating the samples with RNase A.
The lysate is then mixed with ethanol and loaded on the purification column where the DNA
binds to the silica membrane. Impurities are effectively removed by washing the column with
the prepared wash buffers. Genomic DNA is then eluted under low ionic strength conditions
with the Elution Buffer.

Table 1. Typical genomic DNA yields from various sources.

Source Quantity Yield, pg

Mammalian blood 200 uL 4-6

Mouse heart 10 mg 10-15
Mouse tail 0.5cm 8-10
Rat liver 10 mg 10-20
Rat spleen 5mg 20-30
Rat kidney 10 mg 25-30
Rabbit ear 20 mg 5-10
Bacillus pumilis cells 2x109 cells 10-15
Escherichia coli cells 2x109 cells 10-15
HeLa cells 2x108 cells 15-20
Jurkat cells 5x 106 cells 25-30
Saccharomyces cerevisiae cells 1x108 cells 3-5




IMPORTANT NOTES

e To minimize DNA degradation, avoid repeated freeze/thaw cycles of the samples and

perform extractions from fresh material or material that has been immediately frozen and
stored at -20 °C or -70 °C.

e Add the indicated volume of ethanol (96-100%) to Wash Buffer I (concentrated) and Wash

Buffer Il (concentrated) prior to first use:

#K0721 #K0722
90 preps 250 preps
Wash Buffer | | Wash Buffer Il | Wash Buffer| | Wash Buffer Il
Concentrated wash solution 10 mL 10 mL 40 mL 40 mL
Ethanol (96-100%) 30mL 30mL 120 mL 120 mL
Total volume: 40 mL 40 mL 160 mL 160 mL

After the ethanol has been added, mark the check box on the bottle’s cap to indicate the
completed step.

Check the Digestion Solution and Lysis Solution for salt precipitation before each use.
Re-dissolve any precipitate by warming the solution at 37 °C, then cool back down to

25 °C before use.

Wear gloves when handling the Lysis Solution and Wash Buffer | as these reagents
contain irritants.

ADDITIONAL MATERIALS AND EQUIPMENT REQUIRED

Pipets and pipet tips

Vortex

Ethanol (96-100%)

1.5 mL microcentrifuge tubes

Microcentrifuge

Thermomixer, shaking water bath or rocking platform capable of heating up to 56 °C
Disposable gloves

Buffers

For mammalian cell lysate preparation:

e PBS (137 mM NaCl, 2.7 mM KCI, 10 mM NazHPQOs, 2 mM KH2POs, pH 7.4)
o TE buffer (10 mM Tris-HCI, pH 8.0, 1 mM EDTA)

For gram-positive bacteria lysate preparation

e Gram-positive bacteria lysis buffer (20 mM Tris-HCI, pH 8.0, 2 mM EDTA,
1.2% Triton X-100, add lysozyme to 20 mg/mL immediately before use)

For yeast lysate preparation:

o Yeast lysis buffer (5 mg/mL zymolyase 20T, 1 M sorbitol, 0.1 M EDTA)



GENOMIC DNA PURIFICATION PROTOCOLS

Protocols for genomic DNA purification from mammalian tissue and rodent tail, cultured
mammalian cells, mammalian blood, gram-negative, gram-positive bacteria, yeast and buccal
swabs are described on p.4-11.

A. Mammalian Tissue and Rodent Tail Genomic DNA Purification Protocol

Step | Procedure

Grind up to 20 mg of mammalian tissue (use up to 10 mg of spleen tissue), 0.6 cm (rat)
1 | or 0.5 cm (mouse) tail clip in liquid nitrogen using a mortar and pestle. Alternatively,
cut the tissue into small pieces or disrupt it using a homogenizer.

Collect the material into a 1.5 mL microcentrifuge tube (not provided) and resuspend
2 | in 180 uL of Digestion Solution. Add 20 pL of Proteinase K Solution and mix
thoroughly by vortexing or pipetting to obtain a uniform suspension.

Incubate the sample at 56 °C until the tissue is completely lysed and no particles
remain. During incubation vortex the vial occasionally or use a shaking water bath,
rocking platform or thermomixer.

Suggested incubation times:

Quantity Suggested incubation time
5 mg of tissue (except spleen) 1 hour
3 10 mg of tissue (except spleen) 2 hours
20 mg of tissue (except spleen) 3 hours
5 mg of spleen tissue 2 hours
10 mg of spleen tissue 3 hours
Mouse tail (0.5 cm), rat tail (0.6 cm) | 6 hours

Note. Lysis time varies on the type and amount of tissue processed. In some cases incubation time
should be prolonged to 6-8 hours or overnight (for rodent tail) until complete lysis occurs.

Add 20 L of RNase A Solution, mix by vortexing then incubate for 10 min at room
temperature.

Add 200 pL of Lysis Solution. Mix thoroughly by vortexing for 15 s until a
homogeneous mixture is obtained.

6 | Add 400 uL of 50% ethanol and mix by pipetting or vortexing.

Transfer the prepared lysate to a GeneJET Genomic DNA Purification Column
inserted in a collection tube. Centrifuge the column for 1 min at 6000 x g. Discard the
7 collection tube containing the flow-through solution. Place the GeneJET Genomic
DNA Purification Column into a new 2 mL collection tube (included).

Note. Close the bag with GeneJET Genomic DNA Purification Columns tightly
after each use!

Add 500 pL of Wash Buffer | (with ethanol added). Centrifuge for 1 min at 8000 x g.
8 | Discard the flow-through and place the purification column back into the collection
tube.




Step | Procedure

Add 500 pL of Wash Buffer Il (with ethanol added) to the GeneJET Genomic DNA
Purification Column. Centrifuge for 3 min at maximum speed (=12000 x g).

Optional. If residual solution is seen in the purification column, empty the collection

9 | tube and re-spin the column for 1 min. at maximum speed.

Discard the collection tube containing the flow-through solution and transfer the
GeneJET Genomic DNA Purification Column to a sterile 1.5 mL microcentrifuge tube
(not included).

Add 200 L of Elution Buffer to the center of the GeneJET Genomic DNA Purification
Column membrane to elute genomic DNA. Incubate for 2 min at room temperature

and centrifuge for 1 min at 8000 x g.

Note

10 | . For maximum DNA yield, repeat the elution step with additional 200 uL of Elution Buffer.

+ |f more concentrated DNA is required or DNA is isolated from a small amount of starting material
(e.g., <5 mg of tissue) the volume of the Elution Buffer added to the column can be reduced to
50-100 pL. Please be aware that smaller volumes of Elution Buffer will result in smaller final
quantity of eluted DNA.

Discard the purification column. Use the purified DNA immediately in downstream

1 applications or store at -20 °C.




B. Cultured Mammalian Cells Genomic DNA Purification Protocol

Step

Procedure

a) Suspension cells

Collect up to 5x108 cells in a centrifuge tube. Pellet cells by centrifugation for 5 min
at 250 x g. Discard the supernatant. Rinse cells once with PBS to remove residual
medium and repeat the centrifugation step. Discard the supernatant.

b) Adherent cells

Remove the growth medium from a culture plate containing up to 2x108 cells. Rinse
cells once with PBS to remove residual medium. Discard PBS. Detach the cells from
the culture plate by scraping in an appropriate volume of PBS or by trypsinization.
Transfer the cells to a microcentrifuge tube and pellet them by centrifugation

for 5 minutes at 250 x g. Discard supernatant.

Resuspend the cells collected in step 1a or 1b in 200 pL of TE buffer or PBS. Add
200 L of Lysis Solution and 20 L of Proteinase K Solution to the cell pellet. Mix
thoroughly by vortexing or pipetting to obtain a uniform suspension.

Incubate the sample at 56 °C while vortexing occasionally or use a shaking water
bath, rocking platform or thermomixer until the cells are completely lysed (10 min).

Add 20 uL of RNase A Solution, mix by vortexing and incubate the mixture
for 10 min at room temperature.

Add 400 pL of 50% ethanol and mix by pipetting or vortexing.

Transfer the prepared lysate to a GeneJET Genomic DNA Purification Column
inserted in a collection tube. Centrifuge the column for 1 min at 6000 x g. Discard
the collection tube containing the flow-through solution. Place the GeneJET
Genomic DNA Purification Column into a new 2 mL collection tube (included).
Note. Close the bag with GeneJET Genomic DNA Purification Columns tightly
after each use!

Add 500 pL of Wash Buffer | (with ethanol added). Centrifuge for 1 min at 8000 x g.
Discard the flow-through and place the purification column back into the collection
tube.

Add 500 pL of Wash Buffer Il (with ethanol added) to the GeneJET Genomic DNA
Purification Column. Centrifuge for 3 min at maximum speed (212000 x g).
Optional. If residual solution is seen in the purification column, empty the collection
tube and re-spin the column for 1 min at maximum speed.

Discard the collection tube containing the flow-through solution and transfer the GeneJET
Genomic DNA Purification Column to a sterile 1.5 mL microcentrifuge tube (not included).

Add 200 L of Elution Buffer to the center of the GeneJET Genomic DNA
Purification Column membrane to elute genomic DNA. Incubate for 2 min at room

temperature and centrifuge for 1 min at 8000 x g.

Note

+ For maximum DNA yield, repeat the elution step with additional 200 L of Elution Buffer.

* If more concentrated DNA is required or DNA is isolated from a small amount of starting
material (e.g., £1x108 of cultured mammalian cells) the volume of the Elution Buffer added to
the column can be reduced to 50-100 uL. Please be aware that smaller volumes of Elution
Buffer will result in smaller final quantity of eluted DNA.

10

Discard the purification column. Use the purified DNA immediately in downstream
applications or store at -20 °C.




C. Mammalian Blood Genomic DNA Purification Protocol

Step

Procedure

1

Add 400 L of Lysis Solution and 20 L of Proteinase K Solution to 200 uL of whole
blood, mix thoroughly by vortexing or pipetting to obtain a uniform suspension.

Incubate the sample at 56 °C while vortexing occasionally or use a shaking water
bath, rocking platform or thermomixer until the cells are completely lysed (10 min).

Add 200 pL of ethanol (96-100%) and mix by pipetting or vortexing.

Transfer the prepared lysate to a GeneJET Genomic DNA Purification Column
inserted in a collection tube. Centrifuge the column for 1 min at 6000 x g. Discard
the collection tube containing the flow-through solution. Place the GeneJET
Genomic DNA Purification Column into a new 2 mL collection tube (included).
Note. Close the bag with GeneJET Genomic DNA Purification Columns tightly
after each use!

Add 500 pL of Wash Buffer | (with ethanol added). Centrifuge for 1 min at 8000 x g.
Discard the flow-through and place the purification column back into the collection
tube.

Add 500 pL of Wash Buffer Il (with ethanol added) to the GeneJET Genomic DNA
Purification Column. Centrifuge for 3 min at maximum speed (=12000 x g).
Optional. If residual solution is seen in the purification column, empty the collection
tube and re-spin the column for 1 min. at maximum speed.

Discard the collection tube containing the flow-through solution and transfer the
GeneJET Genomic DNA Purification Column to a sterile 1.5 mL microcentrifuge tube
(not included).

Add 200 L of Elution Buffer to the center of the GeneJET Genomic DNA
Purification Column membrane to elute genomic DNA. Incubate for 2 min at room

temperature and centrifuge for 1 min at 8000 x g.

Note

+ For maximum DNA yield, repeat the elution step with additional 200 L of Elution Buffer.

* If more concentrated DNA is required or DNA is isolated from a small amount of starting
material (e.g., 50 WL) the volume of the Elution Buffer added to the column can be reduced to
50-100 pL. Please be aware that smaller volumes of Elution Buffer will result in smaller final
quantity of eluted DNA.

Discard the purification column. Use the purified DNA immediately in downstream
applications or store at -20 °C.




D. Gram-Negative Bacteria Genomic DNA Purification Protocol

Step

Procedure

1

Harvest up to 2x10° bacterial cells in a 1.5 or 2 mL microcentrifuge tube by
centrifugation for 10 min at 5000 x g. Discard the supernatant.

Resuspend the pellet in 180 pL of Digestion Solution. Add 20 uL of Proteinase K
Solution and mix thoroughly by vortexing or pipetting to obtain a uniform
suspension.

Incubate the sample at 56 °C while vortexing occasionally or use a shaking water
bath, rocking platform or thermomixer until the cells are completely lysed (~30 min).

Add 20 uL of RNase A Solution, mix by vortexing and incubate the mixture
for 10 min at room temperature.

Add 200 L of Lysis Solution to the sample. Mix thoroughly by vortexing for about
15 s until a homogeneous mixture is obtained.

Add 400 pL of 50% ethanol and mix by pipetting or vortexing.

Transfer the prepared lysate to a GeneJET Genomic DNA Purification Column
inserted in a collection tube. Centrifuge the column for 1 min at 6000 x g. Discard
the collection tube containing the flow-through solution. Place the GeneJET
Genomic DNA Purification Column into a new 2 mL collection tube (included).
Note. Close the bag with GeneJET Genomic DNA Purification Columns tightly
after each use!

Add 500 pL of Wash Buffer | (with ethanol added). Centrifuge for 1 min at 8000 x g.
Discard the flow-through and place the purification column back into the collection
tube.

Add 500 pL of Wash Buffer Il (with ethanol added) to the GeneJET Genomic DNA
Purification Column. Centrifuge for 3 min at maximum speed (212000 x g).
Optional. If residual solution is seen in the purification column, empty the collection
tube and re-spin the column for 1 min. at maximum speed.

Discard the collection tube containing the flow-through solution and transfer the
GeneJET Genomic DNA Purification Column to a sterile 1.5 mL microcentrifuge tube
(not included).

10

Add 200 L of Elution Buffer to the center of the GeneJET Genomic DNA
Purification Column membrane to elute genomic DNA. Incubate for 2 min at room

temperature and centrifuge for 1 min at 8000 x g.

Note

+ For maximum DNA yield, repeat the elution step with additional 200 pL of Elution Buffer.

* If more concentrated DNA is required or DNA is isolated from a small amount of starting
material the volume of the Elution Buffer added to the column can be reduced to 50-100 L.
Please be aware that smaller volumes of Elution Buffer will result in smaller final quantity of
eluted DNA.

11

Discard the purification column. Use the purified DNA immediately in downstream
applications or store at -20 °C.




E. Gram-Positive Bacteria Genomic DNA Purification Protocol

Before starting
Prepare Gram-positive bacteria lysis buffer: 20 mM Tris-HCI, pH 8.0, 2 mM EDTA,
1.2% Triton X-100, add lysozyme to 20 mg/mL immediately before use.

Step | Procedure

Harvest up to 2x109 bacterial cells in a 1.5 or 2 mL microcentrifuge tube by

1 centrifugation for 10 min at 5000 x g. Discard the supernatant.

9 Resuspend the pellet in 180 uL of Gram-positive bacteria lysis buffer.
Incubate for 30 min at 37 °C.

3 Add 200 L of Lysis Solution and 20 uL of Proteinase K. Mix thoroughly by vortexing
or pipetting to obtain a uniform suspension.

4 Incubate the sample at 56 °C while vortexing occasionally or use a shaking water
bath, rocking platform or thermomixer until the cells are completely lysed (~30 min).

5 Add 20 uL of RNase A Solution, mix by vortexing and incubate the mixture

for 10 min at room temperature.

6 | Add 400 pL of 50% ethanol and mix by pipetting or vortexing.

Transfer the prepared lysate to a GeneJET Genomic DNA Purification Column
inserted in a collection tube. Centrifuge the column for 1 min at 6000 x g. Discard
7 the collection tube containing the flow-through solution. Place the GeneJET
Genomic DNA Purification Column into a new 2 mL collection tube (included).
Note. Close the bag with GeneJET Genomic DNA Purification Columns tightly after
each use!

Add 500 pL of Wash Buffer | (with ethanol added). Centrifuge for 1 min at 8000 x g.
8 Discard the flow-through and place the purification column back into the collection
tube.

Add 500 pL of Wash Buffer Il (with ethanol added) to the GeneJET Genomic DNA
Purification Column. Centrifuge for 3 min at maximum speed (=12000 x g).
Optional. If residual solution is seen in the purification column, empty the collection

9 tube and re-spin the column for 1 min. at maximum speed.

Discard the collection tube containing the flow-through solution and transfer the
GeneJET Genomic DNA Purification Column to a sterile 1.5 mL microcentrifuge tube
(not included).

Add 200 L of Elution Buffer to the center of the GeneJET Genomic DNA
Purification Column membrane to elute genomic DNA. Incubate for 2 min at room

temperature and centrifuge for 1 min at 8000 x g.

Note

10 + For maximum DNA yield, repeat the elution step with additional 200 pL of Elution Buffer.

* If more concentrated DNA is required or DNA is isolated from a small amount of starting
material the volume of the Elution Buffer added to the column can be reduced to 50-100 pL.
Please be aware that smaller volumes of Elution Buffer will result in smaller final quantity of
eluted DNA.

Discard the purification column. Use the purified DNA immediately in downstream

" applications or store at -20 °C.




F. Yeast Genomic DNA Purification Protocol

Before starting
Prepare Yeast lysis buffer: 5 mg/mL zymolyase 20T, 1 M sorbitol, 0.1 M EDTA.

Step

Procedure

1

Harvest up to 1x108 yeast cells in a 1.5 or 2 mL microcentrifuge tube by
centrifugation for 5-10 s at maximum speed 212000 x g. Discard the supernatant.

2

Resuspend the pellet in 500 pL of Yeast lysis buffer. Incubate for 1 hour at 37 °C.

3

Centrifuge cells for 10 min at 3000 x g. Discard the supernatant.

Resuspend the pellet in 180 pL of Digestion Solution. Add 20 uL of Proteinase K
Solution and mix thoroughly by vortexing or pipetting to obtain a uniform
suspension.

Incubate the sample at 56 °C while vortexing occasionally or use a shaking water
bath, rocking platform or thermomixer until the cells are completely lysed (~45 min).

Add 20 uL of RNase A Solution, mix by vortexing and incubate the mixture
for 10 min at room temperature.

Add 200 pL of Lysis Solution. Mix thoroughly by vortexing for 15 s until a
homogeneous mixture is obtained.

Add 400 pL of 50% ethanol and mix by pipetting or vortexing.

Transfer the prepared lysate to a GeneJET Genomic DNA Purification Column
inserted in a collection tube. Centrifuge the column for 1 min at 6000 x g. Discard
the collection tube containing the flow-through solution. Place the GeneJET

Genomic DNA Purification Column into a new 2 mL collection tube (included).
Note. Close the bag with GeneJET Genomic DNA Purification Columns tightly after each use!

10

Add 500 pL of Wash Buffer | (with ethanol added). Centrifuge for 1 min at 8000 x g.
Discard the flow-through and place the purification column back into the collection tube.

11

Add 500 pL of Wash Buffer Il (with ethanol added) to the GeneJET Genomic DNA
Purification Column. Centrifuge for 3 min at maximum speed (212000 x g).
Optional. If residual solution is seen in the purification column, empty the collection
tube and re-spin the column for 1 min. at maximum speed.

Discard the collection tube containing the flow-through solution and transfer the
GeneJET Genomic DNA Purification Column to a sterile 1.5 mL microcentrifuge tube
(not included).

12

Add 200 L of Elution Buffer to the center of the GeneJET Genomic DNA
Purification Column membrane to elute genomic DNA. Incubate for 2 min at room

temperature and centrifuge for 1 min at 8000 x g.

Note

+ For maximum DNA yield, repeat the elution step with additional 200 pL of Elution Buffer.

* If more concentrated DNA is required or DNA is isolated from a small amount of starting
material the volume of the Elution Buffer added to the column can be reduced to 50-100 L.
Please be aware that smaller volumes of Elution Buffer will result in smaller final quantity of
eluted DNA.

13

Discard the purification column. Use the purified DNA immediately in downstream
applications or store at -20 °C.

10



G. DNA Purification from Buccal Swabs

Step | Procedure

1 To collect a sample, scrape the swab 5-6 times against the inside cheek.

2 Swirl the swab for 30-60 s in 200 uL of 1 x PBS.

3 Go to step 1 of the standard Mammalian Blood Genomic DNA Purification Protocol
(p. 7).

11



TROUBLESHOOTING

Problem

Possible cause and solution

Low yield of
purified DNA

Excess sample used during lysate preparation.

Reduce the amount of starting material. Do not use more tissue or
cells than indicated in lysis protocols.

Starting material was not completely digested.

Extend the Proteinase K digestion at 56 °C until complete lysis occurs
and no particles remain.

Ethanol was not added to the lysate.

Make sure that the ethanol was added to the lysate before applying
the sample to the Purification Column.

Ethanol was not mixed with the lysate.

After the addition of ethanol to the lysate mix the sample by vortexing
or pipetting.

Ethanol was not added to Wash Buffers.

Make sure that ethanol was added to Wash Buffer | and Wash Buffer
Il before use. Follow the instructions for Wash Buffer preparation on
p.3.

Purified DNA is

Sample was frozen and thawed repeatedly.

Avoid repeated freeze / thaw cycles of the samples. Use a new
sample for DNA isolation. Perform extractions from fresh material
when possible.

Inappropriate sample storage conditions.

degraded Store mammalian tissues at -70 °C and bacteria at -20 °C until use.
Whole blood can be stored at 4 °C for no longer than 1-2 days. For
long term storage blood samples should be aliquoted in 200 uL
portions and stored at -20 °C.

RNA RNase A treatment was not carried out.

contamination

Carry out RNase A treatment step described in the purification
procedure.

Column becomes

Excess sample was used during lysate preparation. Reduce the
amount of starting material. A maximum of 2x10° of bacteria cells,
5x106 of suspension cells and 20 mg of mammalian tissue is

clogged during recommended for lysate preparation.
purification Tissue was not completely digested.
Extend the Proteinase K digestion at 56 °C until complete lysis occurs
and no particles remain.
Purified DNA contains residual ethanol.
If residual solution is seen in the purification column after washing the
Inhibition of column with Wash Buffer I, empty the collection tube and re-spin the
downstream column for an additional 1 min. at maximum speed (212000 x g).
enzymatic Purified DNA contains residual salt.
reactions Use the correct order for the Washing Buffers. Always wash the

purification column with Wash Buffer | first and then proceed to
washing with Wash Buffer Il.

12




LIMITED USE LABEL LICENSE: Internal Research and Development Use Only.

The purchase of this product conveys to the buyer the limited, non-exclusive, non-transferable
right (without the right to resell, repackage, or further sublicense) to use this product for
internal research and development purposes. No other license is granted to the buyer whether
expressly, by implication, by estoppel or otherwise. In particular, the purchase of the product
does not include or carry any right or license to use, develop, or otherwise exploit this product
commercially and no rights are conveyed to the buyer to use the product or components of the
product for purposes including but not limited to provision of services to a third party,
generation of commercial databases or clinical diagnostics. This product is sold pursuant to
authorization from Thermo Fisher Scientific and Thermo Fisher Scientific reserves all other
rights. For information on purchasing a license for uses other than internal research and
development purposes, please contact outlicensing@lifetech.com or Out Licensing, Life
Technologies Inc., 5781 Van Allen Way, Carlsbad, California 92008.

PRODUCT USE LIMITATION

This product is developed, designed and sold exclusively for research purposes and in vitro
use only. The product was not tested for use in diagnostics or for drug development, nor is it
suitable for administration to humans or animals.

Please refer to www.thermofisher.com for Material Safety Data Sheet of the product.

© 2016 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of
Thermo Fisher Scientific Inc. and its subsidiaries.
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appliedbiosystems PRODUCT INFORMATION SHEET

TagMan® Genotyping Master Mix

Catalog Numbers 4371353, 4371355, 4381656, 4371357, and 4381657
Pub. No. 4374656 Rev.D

Note: For safety and biohazard guidelines, see the “Safety” appendix in the TaqMan® Genotyping Master Mix Protocol (Pub. No. 4371131).
Read the Safety Data Sheets (SDSs) and follow the handling instructions. Wear appropriate protective eyewear, clothing, and gloves.

Contents and storage

Cat. No. Number of reactions Contents Storage
4371353 40 1mL
4371355 400 10 mL
4381656 800 2x10mL 2-8°C for up to one year
4371357 2,000 50 mL
4381657 4,000 2 x50 mL
ThermoFisher

For Research Use Only. Not for use in diagnostic procedures. SCIENTIFIC




Limited product warranty

Life Technologies Corporation and/or its affiliate(s) warrant their products as set forth in the Life Technologies' General Terms and
Conditions of Sale found on Life Technologies' website at www.thermofisher.com/us/en/home/global/terms-and-conditions.html. If you
have any questions, please contact Life Technologies at www.thermofisher.com/support.

I Manufacturer: Thermo Fisher Scientific Baltics UAB | V.A. Graiciuno 8, LT-02241 | Vilnius, Lithuania

The information in this guide is subject to change without notice.

DISCLAIMER: TO THE EXTENT ALLOWED BY LAW, THERMO FISHER SCIENTIFIC INC. AND/OR ITS AFFILIATE(S) WILL NOT BE LIABLE FOR SPECIAL, INCIDENTAL, INDIRECT,
PUNITIVE, MULTIPLE, OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING YOUR USE OF IT.

Revision history: Pub. No. 4374656

Revision Date Description
D 04 September 2018 Updated manufacturing address, branding, licensing, trademarks, general style and
format.
C September 2011 Baseline for this revision.

Important Licensing Information: These products may be covered by one or more Limited Use Label Licenses. By use of these products, you accept the terms and conditions of all
applicable Limited Use Label Licenses.

©2018 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified. TagMan is a
registered trademark of Roche Molecular Systems, Inc., used under permission and license.

thermofisher.com/support | thermofisher.com/askaquestion ThermoFisher

thermofisher.com SCIENTIFIC

4 September 2018
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PRODUCT BULLETIN

TagMan SNP Genotyping Assays

TagMan SNP Genotyping Assays

™ ™

Applied Biosystems™ TagMan™ SNP
Genotyping Assays from Thermo

Fisher Scientific provide a highly flexible
technology for detection of polymorphisms
within any genome. Applied Biosystems™
TagMan™ Assays have the simplest
workflow available and are the quickest
way to generate genotyping data. Based
on powerful Applied Biosystems™ TagMan™
probe and primer chemistry and designs,
and coupled to dependable Applied
Biosystems™ instruments and software,
these made-to-order assays produce high-
confidence results. TagMan Assays are
ideal for genotyping applications, including
screening, association, candidate region,
candidate gene, and fine-mapping studies.

Content-rich marker selection tools simplify
study design and help you select from a
library of human and mouse assays. This
library includes over 7 million genome-wide
human assays (of which 3.5 million are
HapMap SNP-based assays, 160,000 are
validated assays, and over 950,000 are
coding region assays) and 10,000 mouse
assays. We also offer 2,700 inventoried
drug metabolism genotyping assays.
Additionally, with Applied Biosystems™
Custom TagMan™ SNP Genotyping Assays
you can confidentially submit target SNP
sequences for any genome to create your
own assays. Let TagMan SNP Genotyping
Assays accelerate the pace of your
discovery by eliminating time-consuming
experimental design and optimization.

Powerful, proven chemistry

Whether your genotyping studies require
targeted detection of essential SNPs, or
the flexibility to choose SNPs for mapping,
TagMan SNP Genotyping Assays are the
technology of choice. Proven TagMan
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Figure 1. Allelic discrimination is achieved by the selective annealing of TagMan MGB probes.

probes, which incorporate minor groove
binder (MGB) technology at the 3" end,
deliver superior allelic discrimination.

The MGB molecule binds to the minor
groove of the DNA helix, improving
hybridization-based assays by stabilizing
the MGB probe-template complex. This
increased binding stability permits the
use of probes as short as 13 bases for
improved mismatch discrimination and
greater flexibility when designing assays for
difficult or variable sequences. In addition
to SNP detection, TagMan probes can
be designed to detect multiple nucleotide
polymorphisms (MNPs) and insertion/
deletions (indels).

Detection is achieved with proven

5" nuclease chemistry by means of
exonuclease cleavage of an allele-
specific 5" dye label, which generates
the permanent assay signal (Figure 1). Al
MGB probes include a nonfluorescent

quencher (NFQ) that virtually eliminates
the background fluorescence associated
with traditional quenchers, and provides
a greater signal-to-noise ratio for superior
assay sensitivity.

TagMan SNP Genotyping Assays
collection

TagMan SNP Genotyping Assays are

the world’s largest collection of single-
tube, ready-to-use SNP assays available.
The TagMan SNP Genotyping Assays
library consists of two collections of
human assays and one of mouse assays,
and can be supplemented with assays
designed using our Custom TagMan SNP
Genotyping Assays Service.

ThermoFisher
SCIENTIFIC



Over 7 million human SNP
genotyping assays

This assay group contains over 7

million genome-wide SNPs, providing
unprecedented marker coverage. Included
in this collection are 160,000 validated
assays that have approximately 10 kb
spacing across gene regions. These
assays were subjected to an extensive
minor allele frequency test in 2-4 ethnic
populations (45 individual samples per
ethnic group) and as a result, offer the
highest success rate. Also included are
over 600,000 assays for the detection of
nonsynonymous SNPs in coding regions,
including many putative functional SNPs.
Visit thermofisher.com/tagmansnp for
more information.

Over 10,000 mouse SNP genotyping
assays

The Applied Biosystems™ Mouse TagMan™
Predesigned SNP Genotyping Assays
collection consists of over 10,000 assays,
and can be supplemented with assays
designed using our Custom TagMan SNP
Genotyping Assays Service.

TagMan Drug Metabolism Genotyping
Assays

The collection of Applied Biosystems™
TagMan™ Drug Metabolism Genotyping
Assays includes 2,700 assays that target
high-value polymorphisms in 221 drug
metabolism genes. These assays have
proven performance in four different
ethnic population samples, consisting

of 45 individuals each. To enable easy
identification, these assays have been
mapped to the common public allele
nomenclature websites where possible.
Visit thermofisher.com/tagmandme for
more information.

All TagMan SNP Genotyping Assays are

generated using next-generation algorithms

from the Thermo Fisher Scientific
bioinformatics pipeline. For all predesigned
assays, bioinformatics evaluation of target
SNP sequences includes the masking

of adjacent SNPs and ambiguous bases
so that assay design and subsequent
performance is not affected by the poor
quality of the underlying sequence. Lastly,

the assay designs are aligned to the
human genome using BLAST to ensure
that each assay binds uniquely to the
intended polymorphism. As the Custom
TagMan SNP Genotyping Assay Service
is confidential and secure, you simply
perform your own bioinformatics analysis
prior to submitting your sequence for
assay design.

Custom assay service for any
possible SNP

Custom TagMan SNP Genotyping Assays
can be developed for any SNP in any
organism. This service can generate
assays for the detection of SNPs, MNPs,
indels of up to 6 bases, or QSY™-labeled
probes for multiplexing SNP assays.

Custom TagMan SNP Genotyping Assays
provide you with a complete service

that includes secure and confidential
ordering, assay design and manufacturing,
and quality-control testing for synthesis
accuracy and formulation completeness.
Additionally, custom human assays are
subjected to a functional test on 20 unique
DNA samples.

Use the free Applied Biosystems™ Custom
TagMan™ Assay Design Tool to input and
submit your sequence for assay design.
This easy-to-use online resource lets you
quickly submit your sequence information
and start the ordering process securely
and confidentially. Access the Custom
TagMan Assay Design Tool at

thermofisher.com/snpcadt

1

Combine sample with TagMan
SNP Genotyping Assay in plate

Figure 2. A simple workflow and reliable inst
confidence results.

Thermal cycle and read

Quality design and manufacturing
Probes and primers used in TagMan
SNP Genotyping Assays are designed
using our rigorous bioinformatics pipeline.
This proprietary group of algorithms has
generated millions of TagMan Assay
designs by utilizing heuristic design rules
deduced from both manufacturing and
assay performance data. All assays are
designed to perform under universal
reaction conditions, as calculated probe
and primer melting temperatures are
consistent and include contributions
from associated probe conjugates

(i.e., dyes and MGB).

After manufacturing, assay components
undergo extensive laboratory testing

at our state-of-the-art manufacturing
facility. Quality-control testing includes
mass spectrometry for sequence
verification and formulation assessments
of probe and primer concentrations.
Additionally, all human SNP genotyping
assays are functionally tested to ensure
allelic discrimination.

Simple workflow for quick results
TagMan SNP Genotyping Assays constitute
the simplest SNP genotyping technology
available. We deliver your ready-to-

use SNP genotyping assay at ambient
temperature in a convenient, single-tube
format. The rest is easy. Just combine the
assay with Applied Biosystems™ TagMan™
Genotyping Master Mix or TagMan™
Universal PCR Master Mix and your purified
DNA sample (Figure 2). There is no need to
optimize probe, primer, salt concentrations,
or temperature because all assays use
universal reagent concentrations and
thermal cycling conditions.

2 3
Analyze data

ruments combine to generate fast, high-



After generating an endpoint read using a
thermal cycler or real-time PCR instrument,
no transfers, washes, or additional
reagents are required, and the plate
remains sealed; just read the plate and
analyze the genotypes. This reduces the
chance of contamination, sample mix-up,
and sample loss. The simplicity of the
chemistry allows you to easily automate the
reaction for massively parallel genotyping
studies, readily increasing the number

of assays, number of samples, or both.
Additionally, the analysis software allows
you to auto-call genotypes, minimizing
manual intervention.

Reliable real-time PCR platforms

A suite of superior Applied Biosystems
instrument platforms is available for
processing and analyzing TagMan SNP
Genotyping Assays (Table 1). These
instruments, which meet all throughput
needs and budgets, include the 7500,
7500 Fast, 7900HT Fast, ViiA" 7,
StepOne™, and StepOnePlus™ Real-Time
PCR Systems, and the QuantStudio™ 3, 5,
6, 7, and 12K Flex Real-Time PCR Systems
(Figure 3). Following PCR amplification, an
endpoint read can be performed on any
Applied Biosystems real-time PCR system.
All of these dependable instruments

offer the advanced multicolor detection
capabilities required for highly accurate and
reproducible allelic discrimination assays.

Data analysis software

The sophisticated SDS software package
provided with all Applied Biosystems real-
time PCR systems facilitates experimental
setup, data collection, and assay
performance analysis. The SDS software
uses an advanced multicomponent
algorithm to calculate the distinct signal
contribution of each allele of a marker
from the fluorescence measurements of
each sample well during the assay plate
read. The multicomponent data collected
from the plate read are stored as SDS
files, ready for genotype determination

by the SDS software or optional Applied
Biosystems™ TagMan™ Genotyper Software
(Figure 4).

Table 1. Applied Biosystems instrument capacities.

Instrument

Capacity

7500/7500 Fast Real-Time PCR System

7900HT Fast Real-Time PCR System
ViiA 7 Real-Time PCR System

StepOne Real-Time PCR System
StepOnePlus Real-Time PCR System
QuantStudio 3 Real-Time PCR System
QuantStudio 5 Real-Time PCR System

QuantStudio 6 Real-Time PCR System

QuantStudio 7 Real-Time PCR System

QuantStudio 12K Flex Real-Time PCR System

96-well block (standard or Fast)

96- and 384-well blocks (standard or Fast)

96-well (standard or Fast), 384-well, and
TagMan Array Card blocks

48-well block (standard or Fast)
96-well block (standard or Fast)
96-well block (standard or Fast)
96-well (standard or Fast) and 384-well blocks

96-well (standard or Fast) and 384-well blocks

96-well (standard or Fast), 384-well, and
TagMan Array Card blocks

96-well (standard or Fast), 384-well, TagMan
Array Card, and OpenArray plate blocks

Figure 3. The QuantStudio 5 Real-Time PCR System (left) and the QuantStudio 12K Flex
Real-Time PCR System (right), which offers the highest throughput of all Applied Biosystems

real-time PCR instruments.
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Figure 4. TagMan Genotyper Software automatically determines sample genotypes and

displays data.



TagMan Genotyper Software is a great
resource for fast and accurate genotype
calling. It is a free SNP genotyping data
analysis tool for use with TagMan SNP
Genotyping Assays performed in 48-, 96-,
or 384-well microtiter plates or on Applied
Biosystems™ TagMan™ OpenArray™ Plates.
It has a state-of-the-art genotype-calling
algorithm, an intuitive user interface, and
enhanced study-based analysis features.
The software enables multi-plate data
analysis for high-throughput workflows
and improved accuracy in genotype
calling; versatile export features and
comprehensive quality-control features
facilitate streamlining of the entire
workflow. TagMan Genotyper Software
can be downloaded at
thermofisher.com/tagmangenotyper
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Simple ordering

Selecting and ordering TagMan SNP
Genotyping Assays is as simple as “point
and click.” Use SNPbrowser Software to
select the most informative SNPs for your
genotyping studies. As you identify SNPs
of interest, simply upload your selected
TagMan SNP Genotyping Assays to our
online ordering tool.

The TagMan Assay online ordering tool
(Figure 5) enables you to search, select,
and order from our catalog of over 7 million
made-to-order predesigned TagMan SNP
Genotyping Assays. You can search for
SNPs using any of several criteria: National
Center for Biotechnology Information
(NCBI) gene ID, NCBI SNP reference ID
(rs#), or gene symbol. You can further
refine your search by using SNP type (i.e.,
intragenic, 5" or 3" UTR, chromosome, etc.).
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Figure 5. Our TagMan Assay search and order tool makes online ordering easy. For convenient
online ordering and multiple search options for all our genotyping assays, including keyword, batch,
and location searches, visit thermofisher.com/tagmansnp

Our Custom TagMan SNP Genotyping
Assays supply you with SNPs that are
not available from our predesigned
assay collection, including those from
any nonhuman organism. This service
designs assays for all possible SNP, MNP,
and indel targets but without the up-
front bioinformatic preparation used for
the predesigned made-to-order assays.
Our complementary Custom TagMan
Assay Design Tool conveniently formats
your target sequence for submission

to our manufacturing facilities. To order
custom assays, simply prepare your
target sequence according to the Design
and Ordering Guide, and upload your
submission file at
thermofisher.com/snpcadt



Ordering information

Human Nonhuman . = . No.of5uL No.of25uL Assay mix

Assay type

assays assays reactions reactions .
y y SNPs formulation
(Cat. No.) (Cat. No.) (384-well plate)  (96-well plate)

Predesigned TagMan SNP Genotyping Assays for Human and Mouse

Small 4351379 4351384* >4.5 million 1,500 300 40X made-to-order
Medium 4351376 4351382* >4.5 million 5,000 1,000 40X made-to-order
Large 4351374 4351380* >4.5 million 12,000 2,400 80X made-to-order

Custom TagMan SNP Genotyping Assays

Small 4331349 4332077 ) 1,500 300 40X made-to-order
Medium 4332072 4332075 oo 5,000 1,000 40X made-to-order
Large 4332073 4332076 o 12,000 2,400 80X made-to-order

TagqMan Drug Metabolism Genotyping Assays

Small 4362691 NA 2,700 750 150 20X inventoried

All assays are quality-control tested using a mass spectrometer to verify sequence and yield. All assays have a VIC™ dye—labeled probe, a FAM™ dye—labeled probe, and two target-specific primers. All assays, excluding Custom TagMan SNP Genotyping
Assays, undergo bioinformatics evaluation of target SNP sequences.

Functional testing against 20 unique genomic DNA samples is performed on all custom and predesigned made-to-order human TagMan SNP Genotyping Assays. Validation testing against four populations (45 samples/population) was performed on all
160,000 validated TagMan SNP Genotyping Assays, and all TagMan Drug Metabolism Genotyping Assays.

* Over 10,000 mouse assays available
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Safety Data Sheet

Safety Data Sheet according to Regulation (EC) No. 1907/2006 (REACH)
Classification according to Regulation (EC) No. 1272/2008 [CLP]

SECTION 1: Identification of the substance/mixture and of the company/undertaking

Product identifier

Product code 4351376
Product name Dye Labeled Oligonucleotide Assays
Chemical Name Not Applicable

REACH registration number Formamide : 01-2119496064-35-XXXX
Relevant identified uses of the substance or mixture and uses advised against

Relevant identified uses For research use only
Use Description Code SU22 - Professional uses: Public domain (administration, education,
entertainment, services, craftsmen), PROC15 - Use as laboratory reagent, PC21 -
Laboratory chemicals, SU24 - Scientific research and development
Uses advised against Not for consumer use.

Details of the supplier of the safety data sheet
Manufacturer / Supplier

LIFE TECHNOLOGIES EUROPE BV
KWARTSWEG 2

2665 NN BLEISWIJK
NETHERLANDS

31-(0)180 392 400

Email: MSDS@lifetech.com

Life Technologies Limited
3 Fountain Drive
Inchinnan Business Park
Paisley

PA4 9RF, UK

+44 (0)141 814 6100

24 hour Emergency Response for Hazardous Materials Within the USA + Canada: 1-800-424-9300 and
[or Dangerous Goods] Incident. Spill, Leak, Fire, 1-703-527-3887
Exposure, or Accident. Call CHEMTREC Outside the USA + Canada: 1-703-741-5970

Country Specific Emergency Number (if available):
CHEMTREC Ireland (Dublin) +(353)-19014670 (Greeting Language: English and Irish)
CHEMTREC UK (London) +(44)-870-8200418 (Greeting Language: English)

SECTION 2: Hazards identification

Revision date 05-Mar-2020 Page 1/10
Product code 4351376 Product name Dye Labeled Oligonucleotide Assays
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Classification of the substance or mixture

Classification according to Regulation (EC) No. 1272/2008 [CLP]

Physical hazards
Not Hazardous

Health hazards

Carcinogenicity Category 2
Reproductive Toxicity Category 1B
Specific target organ toxicity - Repeated exposure Category 2

Environmental hazards
Not Hazardous

Additional information
No information available

Label elements

Labelling according to Regulation (EC) No 1272/2008 [CLP]

Hazard pictograms

Signal Word
Danger

Hazard Statements

H351 - Suspected of causing cancer if swallowed

H360 - May damage fertility or the unborn child if swallowed

H373 - May cause damage to organs through prolonged or repeated exposure

Precautionary Statements

Prevention

P201 - Obtain special instructions before use

P202 - Do not handle until all safety precautions have been read and understood
P260 - Do not breathe dust/fume/gas/mist/vapours/spray

P280 - Wear protective gloves/protective clothing/eye protection/face protection

Response
P308 + P313 - IF exposed or concerned: Get medical advice/attention
P314 - Get medical advice/attention if you feel unwell

Storage
Not Applicable

Disposal
P501 - Dispose of contents/ container to an approved waste disposal plant

Revision date 05-Mar-2020
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Other hazards
Not Applicable

SECTION 3: Composition/information on ingredients

Component CAS No EINECS-No. Weight-% REACH registration Classification
number according to
Regulation (EC) No.
1272/2008 [CLP]
Formamide 75-12-7 200-842-0 1-5 01-2119496064-35-X Repr. 1B - H360
75-12-7 (1-5) XXX Carc. 2 - H351
STOT RE 2 - H373

SECTION 4: First aid measures

Description of first aid measures

Skin contact

Eye contact

Ingestion

Inhalation

Notes to Physician

Wash off immediately with plenty of water for at least 15 minutes. Remove and
wash contaminated clothing and gloves, including the inside, before re-use.
Immediate medical attention is required.
Rinse immediately with plenty of water, also under the eyelids, for at least 15
minutes. Immediate medical attention is required.
Never give anything by mouth to an unconscious person. Do not induce vomiting
without medical advice. If swallowed, rinse mouth with water (only if the person is
conscious). Risk of serious damage to the lungs (by aspiration). Get medical
attention if symptoms occur.
Remove to fresh air. If not breathing, give artificial respiration. If symptoms persist,
call a doctor.

Treat symptomatically.

Most important symptoms and effects, both acute and delayed
H360 - May damage fertility or the unborn child if swallowed H351 - Suspected of causing cancer if swallowed H373 -
May cause damage to organs through prolonged or repeated exposure

Indication of any immediate medical attention and special treatment needed

IF exposed or concerned: Get medical advice/attention. Get medical advice/attention if you feel unwell.

SECTION 5: Firefighting measures

Extinguishing media

Suitable extinguishing media

Unsuitable extinguishing media

Special hazards arising from the substance or mixture

None known

Protective equipment and precautions for firefighters
Wear self-contained breathing apparatus and protective suit.

Foam. Dry powder. Dry chemical. Carbon dioxide (CO2).

Water spray.

No information available.

Revision date
Product code

05-Mar-2020
4351376

Page 3/10

Product name Dye Labeled Oligonucleotide Assays

www.thermofisher.com



SECTION 6: Accidental release measures

Personal precautions, protective equipment and emergency procedures
Avoid exposure to vapour

Avoid breathing vapours or mists

Ensure adequate ventilation

Avoid contact with skin, eyes or clothing

Use personal protection equipment

See section 8 for more information

Environmental precautions
No special environmental precautions required.

Methods and material for containment and cleaning up
Soak up with inert absorbent material (e.g. sand, silica gel, acid binder, universal binder, sawdust). Sweep up and
shovel into suitable containers for disposal. Clean contaminated surface thoroughly.

Reference to other sections
See section 8 for more information.

SECTION 7: Handling and storage

Precautions for safe handling

Always wear recommended Personal Protective Equipment. Wash hands before breaks and immediately after
handling the product. Do not get in eyes, on skin, or on clothing. Avoid breathing vapours or mists. If during normal
use the material presents a respiratory hazard, use adequate ventilation and/or wear appropriate respirator. See
section 8 for more information.

Conditions for safe storage, including any incompatibilities
Keep in properly labelled containers. Keep in a dry, cool and well-ventilated place. Store in accordance with local
regulations. Keep away from combustible material.

Specific end use(s)
For research use only.
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SECTION 8: Exposure controls/personal protection

Control parameters

Chemical Name

EU OEL (TWA)

EU OEL (STEL)

EU Skin Notation

Formamide None None None
75-12-7
Chemical Name Austria Belgium (TWA) Czech Republic
Formamide 9 ppm 10 ppm None
75-12-7 16 mg/m3 18 mg/m3

Chemical Name

Denmark (TWA)

Finland OEL (TWA)

France OEL (VME)

Formamide
75-12-7

10 ppm
18 mg/m3

10 ppm
19 mg/m3

20 ppm
30 mg/m3

Chemical Name

Germany OEL (TWA)

Ireland (TWA)

ltaly OEL (TWA)

Formamide None 10 ppm None
75-12-7 18 mg/m3
Chemical Name Lithuania OEL (TWA) Netherlands OEL (MAC) Norway
Formamide 10 ppm None 10 ppm TWA
75-12-7 20 mg/m3 18 mg/m3 TWA
15 ppm STEL
27 mg/m3 STEL
Chemical Name Poland Portugal Spain OEL (TWA)
Formamide 23 mg/m3 TWA 10 ppm TWA 10 ppm
75-12-7 Skin Notation skin - potential for cutaneous 19 mg/m3
exposure
Chemical Name Sweden - Occupational Exposure Switzerland United Kingdom
Limits - TLVs (LLVs)
Formamide 10 ppm TLV NGV; 20 mg/mé TLV 10 ppm TWA 20 ppm TWA,; 37 mg/mé TWA
75-12-7 NGV 18 mg/m® TWA

Engineering Measures

Exposure controls

Ensure adequate ventilation, especially in confined areas.

Personal protection equipment

Respiratory protection

Hand protection

Eye protection

Skin and Body Protection

Hygiene Measures

In case of insufficient ventilation wear respirators and components tested and

approved under appropriate government standards.

Glove material: Nitrile rubber with thickness (mm) :5 Break through time (hours)

>1

Recommended glove type has not been tested for use with this product.
Information is based on professional knowledge

Tight sealing safety goggles.

Wear laboratory coat for body protection.

Handle in accordance with good industrial hygiene and safety practice.

Environmental exposure controls
No special environmental precautions required.

05-Mar-2020
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SECTION 9: Physical and chemical properties

Information on basic physical and chemical properties

Appearance liquid
Odour No data
Odour Threshold No data
Molecular Weight No data
pH 8
Melting point / melting range °C No data °F No data
Boiling point / boiling range °C No data °F No data
Flash point °C No data °F No data
Autoignition Temperature °C No data °F No data
Decomposition temperature °C No data °F No data
Evaporation rate No data
Flammability (solid, gas) No data
Upper explosion limit No data
Lower explosion limit No data
Vapour Pressure No data
Vapour density No data
Relative density No data
Specific gravity No data
Solubility No data
Partition coefficient: No data
n-octanol/water
Viscosity No data
Explosive properties No data
Oxidising properties No data
Other information
No data.
SECTION 10: Stability and reactivity
Reactivity None known.
Chemical stability Stable under normal conditions.
Possibility of hazardous Hazardous reaction has not been reported.
reactions
Conditions to avoid No information available.
Incompatible materials No information available.
Hazardous decomposition No data available.
products
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SECTION 11: Toxicological information

Information on toxicological effects

Chemical Name

Oral LD50 Dermal LD50

Inhalation LC50

Formamide

3200 mg/kg 13500 mg/kg

3900 ppm/6H

Principal Routes of Exposure

Skin corrosion/irritation

Data are conclusive but insufficient for classification

Serious eye damage/irritation Data are conclusive but insufficient for classification

Respiratory or skin

sensitisation

Data are conclusive but insufficient for classification

Specific target organ toxicity Data are conclusive but insufficient for classification
(STOT) - single exposure

Specific target organ toxicity Target organ(s): : Cardiovascular System Hematopoietic System
(STOT) - repeated exposure

Carcinogenicity

Germ cell mutagenicity

Reproductive Toxicity

Aspiration Hazard

Contains a known or suspected carcinogen

Data are conclusive but insufficient for classification

infertility

Data are conclusive but insufficient for classification

May cause adverse reproductive effects - such as birth defect, miscarriages, or

SECTION 12: Ecological information

Ecotoxicity

The environmental impact of this product has not been fully investigated.

Chemical Name

Toxicity to algae Toxicity to daphnia
and other aquatic
invertebrates

Toxicity to fish

Microtox Data

log Pow

Formamide

Desmodesmus Daphnia magna No data available
subspicatus EC50>500 mg/L (48
EC50>500 mg/L (72 h)
h) Desmodesmus
subspicatus
EC50>500 mg/L (96

h)

No data available

logPow-0.82

Persistence and degradability

Bioaccumulative potential

No information available.

No information available.

Results of PBT and vPvB assessment
No information available.

Other adverse effects
No information available.
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SECTION 13: Disposal considerations

Waste treatment methods

The generation of waste should be avoided or minimized wherever possible. Empty containers or liners may retain
some product residues. This material and its container must be disposed of in according to approved disposal
technique. Disposal of this product, its solutions or of any by-products, shall comply with the requirements of all
applicable local, regional or national/federal regulations.

SECTION 14: Transport information

IATA / ADR / DOT-US / IMDG
Not regulated in the meaning of transport regulations

UN number Not Applicable
UN proper shipping name Not Applicable
Transport hazard class(es) Not Applicable
Packing group Not Applicable

Environmental hazards
Not Applicable

Special precautions for user
Not Applicable

Transport in bulk according to Annex Il of MARPOL and the IBC Code
Not Applicable.

SECTION 15: Regulatory information

Safety, health and environmental regulations/legislation specific for the substance or mixture

Substances of Very High Concern

Chemical Name Weight-% EU - REACH (1907/2006) - Article 59(1) - Candidate List of Substances for Eventual
Inclusion in Annex XIV
Formamide 1-5 Reason for inclusion Toxic for reproduction, Article 57c

Substance subject to authorisation per REACH Annex XIV
None

Restricted substances under EC 1907/2006, Annex XVII

Chemical Name Weight-% EU - REACH (1907/2006) - Annex XVII - Restrictions on Certain Dangerous Substances
Formamide 1-5 Use restricted. See item 30.

Substances listed under Annex | of Regulation (EC) No 689/2008

None.
Revision date 05-Mar-2020 Page 8/10
Product code 4351376 Product name Dye Labeled Oligonucleotide Assays

www.thermofisher.com




Restricted substances under Annex V of Regulation (EC) No 689/2008

None.

Substances under Regulation (EC) No 850/2004 of the European Parliament and of the Council of 29 April
2004 on persistent organic pollutants and amending Directive 79/117/EEC

None.

German Water hazard classes (Wassergefdhrdungsklassen)

Chemical Name

Weight-%

Water hazard class (WGK)

Formamide

1-5

hazard class 1 - slightly hazardous to water

Other International Inventories

Chemical Name

EINECS (European

ELINCS (European

ENCS (Japan)

PICCS (Philippines)

Union) List of Notified
Chemical
Substances)
Formamide Listed - Listed Listed
Chemical Name AICS (Australia) South Korea Canada (DSL) NDSL
(KECL)
Formamide Listed Listed Listed -
Chemical safety assessment
No Chemical safety assessment has been carried out.
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SECTION 16: Other information

Reason for revision Update according to Commission Regulation (EU) No 830/2015
Revision number 6

Revision date 05-Mar-2020

References

* ECHA: http://echa.europa.eu/

* TOXNET: http://toxnet.nlm.nih.gov/

+ eChemPortal: http://www.echemportal.org/

 LOLI database: https://www.chemadvisor.com/loli-database

Classification and procedure used to derive the classification for mixtures according to Regulation (EC)
1272/2008 [CLP]:

Carcinogenicity Category 2 Calculation method
Reproductive Toxicity Category 1B Calculation method
Specific target organ toxicity - Repeated Category 2 Calculation method
exposure

"The above information was acquired by diligent search and/or investigation and the recommendations are based on
prudent application of professional judgment. The information shall not be taken as being all inclusive and is to be
used only as a guide. All materials and mixtures may present unknown hazards and should be used with caution.
Since the Company cannot control the actual methods, volumes, or conditions of use, the Company shall not be held
liable for any damages or losses resulting from the handling or from contact with the product as described herein.
THE INFORMATION IN THIS SDS DOES NOT CONSTITUTE A WARRANTY, EXPRESSED OR
IMPLIED,INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR
PURPOSE"
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Safety Data Sheet

Safety Data Sheet according to Regulation (EC) No. 1907/2006 (REACH)
Classification according to Regulation (EC) No. 1272/2008 [CLP]

SECTION 1: Identification of the substance/mixture and of the company/undertaking

Product identifier

Product code 10977035
Product name DNASE/RNASE-FREE DISTILLED WATER
Chemical Name Not Applicable

REACH registration number No registration number is given yet for this substance / substances in this mixture
since the annual import quantity is less than one tonnage per annum or the
transition period for its registration according to Article 23 of REACH has not yet
expired.

Relevant identified uses of the substance or mixture and uses advised against

Relevant identified uses For research use only
Use Description Code SU22 - Professional uses: Public domain (administration, education,
entertainment, services, craftsmen), PROC15 - Use as laboratory reagent, PC21 -
Laboratory chemicals, SU24 - Scientific research and development
Uses advised against Not for consumer use.

Details of the supplier of the safety data sheet
Manufacturer / Supplier

LIFE TECHNOLOGIES EUROPE BV
KWARTSWEG 2

2665 NN BLEISWIJK
NETHERLANDS

31-(0)180 392 400

Email: MSDS@lifetech.com

Life Technologies Limited
3 Fountain Drive
Inchinnan Business Park
Paisley

PA4 9RF, UK

+44 (0)141 814 6100

24 hour Emergency Response for Hazardous Materials Within the USA + Canada: 1-800-424-9300 and

[or Dangerous Goods] Incident. Spill, Leak, Fire, 1-703-527-3887

Exposure, or Accident. Call CHEMTREC Outside the USA + Canada: 1-703-741-5970

Country Specific Emergency Number (if available):

CHEMTREC Ireland (Dublin) +(353)-19014670 (Greeting Language: English and Irish)

CHEMTREC UK (London) +(44)-870-8200418 (Greeting Language: English)
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SECTION 2: Hazards identification

Classification of the substance or mixture

Classification according to Regulation (EC) No. 1272/2008 [CLP]

Physical hazards
Not Hazardous

Health hazards
Not Hazardous

Environmental hazards
Not Hazardous
Additional information

Not Applicable

Label elements

Labelling according to Regulation (EC) No 1272/2008 [CLP]

Hazard pictograms
None

Signal Word
None

Hazard Statements
Not Applicable

EU Specific Hazard Statements
Not Applicable

Precautionary Statements

Prevention
Not Applicable

Response
Not Applicable

Storage
Not Applicable

Disposal
Not Applicable

Other hazards
This mixture does not contain any substances that are assessed to be a PBT or a vPvB
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SECTION 3: Composition/information on ingredients

The product contains no substances which at their given concentration, are considered to be hazardous to health. We
recommend handling all chemicals with caution.

SECTION 4: First aid measures

Description of first aid measures

Skin contact Rinse skin with water. Immediate medical attention is not required.

Eye contact Rinse cautiously with water for several minutes. Remove contact lenses, if present
and easy to do. Continue rinsing.

Ingestion Not expected to present a significant ingestion hazard under anticipated conditions
of normal use. If you feel unwell, seek medical advice.

Inhalation Not expected to be an inhalation hazard under anticipated conditions of normal
use of this material. Consult a physician if necessary.

Notes to Physician Treat symptomatically.

Most important symptoms and effects, both acute and delayed
Not Applicable

Indication of any immediate medical attention and special treatment needed
None.

SECTION 5: Firefighting measures

Extinguishing media

Suitable extinguishing media Water spray. Carbon dioxide (COz2). Foam. Dry chemical.
Unsuitable extinguishing media No information available.

Special hazards arising from the substance or mixture
Not known

Protective equipment and precautions for firefighters
Standard procedure for chemical fires.
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SECTION 6: Accidental release measures

Personal precautions, protective equipment and emergency procedures
Ensure adequate ventilation

Always wear recommended Personal Protective Equipment

Use personal protection equipment

See section 8 for more information

Environmental precautions
No special environmental precautions required.

Methods and material for containment and cleaning up
Soak up with inert absorbent material.

Reference to other sections
See section 8 for more information.

SECTION 7: Handling and storage

Precautions for safe handling
Use personal protective equipment as required. No special handling advices are necessary.

Conditions for safe storage, including any incompatibilities
Keep in a dry, cool and well-ventilated place. Keep in properly labelled containers.

Specific end use(s)
For research use only.
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SECTION 8: Exposure controls/personal protection

Control parameters

Exposure Limits Contains no substances with occupational exposure limit values.

Engineering Measures Ensure adequate ventilation, especially in confined areas.

Exposure controls

Personal protection equipment

Respiratory protection In case of insufficient ventilation wear respirators and components tested and
approved under appropriate government standards.

Hand protection Wear suitable gloves Glove material: Compatible chemical-resistant gloves.
Eye protection Tight sealing safety goggles.

Skin and Body Protection Wear suitable protective clothing.

Hygiene Measures Handle in accordance with good industrial hygiene and safety practice.

Environmental exposure controls
No special environmental precautions required.
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SECTION 9: Physical and chemical properties

Information on basic physical and chemical properties

Appearance liquid
Odour No data
Odour Threshold No data
Molecular Weight No data
pH 6-8
Melting point / melting range °C No data °F No data
Boiling point / boiling range °C No data °F No data
Flash point °C No data °F No data
Autoignition Temperature °C No data °F No data
Decomposition temperature °C No data °F No data
Evaporation rate No data
Flammability (solid, gas) No data
Upper explosion limit No data
Lower explosion limit No data
Vapour Pressure No data
Vapour density No data
Relative density No data
Specific gravity No data
Solubility No data
Partition coefficient: No data
n-octanol/water
Viscosity No data
Explosive properties No data
Oxidising properties No data
Other information
No data.
SECTION 10: Stability and reactivity
Reactivity None known.
Chemical stability Stable under normal conditions.
Possibility of hazardous Hazardous reaction has not been reported.
reactions
Conditions to avoid No information available.
Incompatible materials No dangerous reaction known under conditions of nhormal use.
Hazardous decomposition No data available.
products
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SECTION 11: Toxicological information

Information on toxicological effects

There is no evidence available indicating acute toxicity.

Principal Routes of Exposure
Skin corrosionl/irritation Data are conclusive but insufficient for classification
Serious eye damage/irritation Data are conclusive but insufficient for classification

Respiratory or skin Data are conclusive but insufficient for classification
sensitisation

Specific target organ toxicity Data are conclusive but insufficient for classification
(STOT) - single exposure

Specific target organ toxicity Data are conclusive but insufficient for classification
(STOT) - repeated exposure

Carcinogenicity Data are conclusive but insufficient for classification
Germ cell mutagenicity Data are conclusive but insufficient for classification
Reproductive Toxicity Data are conclusive but insufficient for classification
Aspiration Hazard Data are conclusive but insufficient for classification

SECTION 12: Ecological information

Ecotoxicity

Contains no substances known to be hazardous to the environment or not degradable in waste water treatment
plants.

Persistence and degradability ~ No information available.

Bioaccumulative potential No information available.

Results of PBT and vPvB assessment
This mixture does not contain any substances that are assessed to be a PBT or a vPvB.

Other adverse effects
No information available.
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SECTION 13: Disposal considerations

Waste treatment methods

The generation of waste should be avoided or minimized wherever possible. Empty containers or liners may retain
some product residues. This material and its container must be disposed of in according to approved disposal
technique. Disposal of this product, its solutions or of any by-products, shall comply with the requirements of all
applicable local, regional or national/federal regulations.

SECTION 14: Transport information

IATA / ADR / DOT-US / IMDG
Not regulated in the meaning of transport regulations

UN number Not Applicable
UN proper shipping name Not Applicable
Transport hazard class(es) Not Applicable
Packing group Not Applicable

Environmental hazards
Not Applicable

Special precautions for user
Not Applicable

Transport in bulk according to Annex Il of MARPOL and the IBC Code
Not Applicable.

SECTION 15: Regulatory information

Safety, health and environmental regulations/legislation specific for the substance or mixture

Substances of Very High Concern
None.

Substance subject to authorisation per REACH Annex XIV
None

Restricted substances under EC 1907/2006, Annex XVII
None.

Substances listed under Annex | of Regulation (EC) No 689/2008
None.

Restricted substances under Annex V of Regulation (EC) No 689/2008

None.
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Substances under Regulation (EC) No 850/2004 of the European Parliament and of the Council of 29 April
2004 on persistent organic pollutants and amending Directive 79/117/EEC
None.

German Water hazard classes (Wassergefdahrdungsklassen)

Not classified.

Other International Inventories
No information available

Chemical safety assessment
No Chemical safety assessment has been carried out.

SECTION 16: Other information

Reason for revision Update according to Commission Regulation (EU) No 830/2015
Revision number 3

Revision date 28-Oct-2019

References

» ECHA: http://echa.europa.eu/

* TOXNET: http://toxnet.nlm.nih.gov/

+ eChemPortal: http://www.echemportal.org/

* LOLI database: https://www.chemadvisor.com/loli-database

Classification and procedure used to derive the classification for mixtures according to Regulation (EC)
1272/2008 [CLP]:
Not classified

"The above information was acquired by diligent search and/or investigation and the recommendations are based on
prudent application of professional judgment. The information shall not be taken as being all inclusive and is to be
used only as a guide. All materials and mixtures may present unknown hazards and should be used with caution.
Since the Company cannot control the actual methods, volumes, or conditions of use, the Company shall not be held
liable for any damages or losses resulting from the handling or from contact with the product as described herein.
THE INFORMATION IN THIS SDS DOES NOT CONSTITUTE A WARRANTY, EXPRESSED OR
IMPLIED,INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR
PURPOSE"
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Safety Data Sheet

(In accordance with COMMISSION REGULATION (EU) No 830/2015)

SECTION 1: Identification of the substance/mixture and of the company/undertaking

Product identifier

Product code C5192
Product name Wash buffer 1 (conc.)
Chemical Name Not Applicable

REACH registration number No registration number is given yet for this substance / substances in this mixture
since the annual import quantity is less than one tonnage per annum or the
transition period for its registration according to Article 23 of REACH has not yet
expired.

Relevant identified uses of the substance or mixture and uses advised against

Relevant identified uses For research use only. Not for use in diagnostic procedures
Use Description Code SU22 - Professional uses: Public domain (administration, education,
entertainment, services, craftsmen), PROC15 - Use as laboratory reagent, PC21 -
Laboratory chemicals, SU24 - Scientific research and development
Uses advised against Not for consumer use.

Details of the supplier of the safety data sheet

Manufacturer/Supplier

Thermo Fisher Scientific Baltics UAB Life Technologies Limited
V.Graiciuno 8 3 Fountain Drive
LT-02241 Vilnius Inchinnan Business Park
Lithuania Paisley

Tel.: +370 5 2602131 PA4 9RF, UK

Fax: +370 5 2602142 +44 (0)141 814 6100

LIFE TECHNOLOGIES EUROPE BV
KWARTSWEG 2

2665 NN BLEISWIJK
NETHERLANDS

31-(0)180 392 400

Email: MSDS@lifetech.com

24 hour Emergency Response for Hazardous Materials Within the USA + Canada: 1-800-424-9300 and +1
[or Dangerous Goods] Incident. Spill, Leak, Fire, 703-527-3887
Exposure, or Accident. Call CHEMTREC Outside the USA + Canada: +1 703-741-5970

Country Specific Emergency Number (if available):

Revision date 29-Mar-2019 Page 1/9
Product code C5192 Product name Wash buffer 1 (conc.)

www.thermofisher.com



CHEMTREC Ireland (Dublin) +(353)-19014670 (Greeting Language: English and Irish)
CHEMTREC UK (London) +(44)-870-8200418 (Greeting Language: English)

SECTION 2: Hazards identification

Classification of the substance or mixture

Classification according to Regulation (EC) No 1272/2008 [CLP]

Physical hazards
Not Hazardous

Health hazards

Acute oral toxicity Category 4
Skin corrosion/irritation Category 2
Serious eye damage/eye irritation Category 2

Environmental hazards
Not Hazardous

Additional information
No information available

Label elements

Labelling according to Regulation (EC) No 1272/2008 [CLP]

Hazard pictograms

Signal Word
Warning

Hazard Statements

H302 - Harmful if swallowed

H315 - Causes skin irritation

H319 - Causes serious eye irritation

Precautionary Statements

Prevention

P264 - Wash hands thoroughly after handling

P280 - Wear protective gloves/protective clothing/eye protection/face protection
P270 - Do not eat, drink or smoke when using this product

Response

P301 + P310 - IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician

P302 + P352 - IF ON SKIN: Wash with plenty of soap and water

P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if
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present and easy to do. Continue rinsing

P330 - Rinse mouth

P332 + P313 - If skin irritation occurs: Get medical advice/attention

Storage
Not Applicable

Disposal

P501 - Dispose of contents/ container to an approved waste disposal plant

Other hazards
Not Applicable

SECTION 3: Composition/information on ingredients

We recommend handling all chemicals with caution.

50-01-1 (40 - 70)

Component CAS No EINECS-No. Weight-% REACH registration Classification
number according to
Regulation (EC) No
1272/2008 [CLP]
Guanidine hydrochloride 50-01-1 Acute Tox. 4 - H302

Acute Tox. 4 - H332
Skin Irrit. 2 - H315
Eye Irrit. 2 - H319

SECTION 4: First aid measures

Description of first aid measures

Skin contact

Eye contact
Ingestion
Inhalation

Notes to Physician

Wash off immediately with plenty of water for at least 15 minutes. Remove and
wash contaminated clothing and gloves, including the inside, before re-use.

Immediate medical attention is required.

Rinse immediately with plenty of water, also under the eyelids, for at least 15
minutes. Immediate medical attention is required.
Never give anything by mouth to an unconscious person. Do not induce vomiting

without medical advice. Get medical attention if symptoms occur.

Remove to fresh air. If not breathing, give artificial respiration. If symptoms persist,

call a doctor.

Treat symptomatically.

Most important symptoms and effects, both acute and delayed

Indication of any immediate medical attention and special treatment needed

IF INHALED: Remove person to fresh air and keep comfortable for breathing. If skin irritation occurs: Get medical
advice/ attention. IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and
easy to do. Continue rinsing.
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SECTION 5: Firefighting measures

Extinguishing media

Suitable extinguishing media Water spray. Carbon dioxide (CO2). Foam. Dry chemical.
Unsuitable extinguishing media No information available.

Special hazards arising from the substance or mixture
Not known.

Advice for fire-fighters
Wear self-contained breathing apparatus and protective suit.

SECTION 6: Accidental release measures

Personal precautions, protective equipment and emergency procedures
Ensure adequate ventilation

Avoid contact with skin, eyes or clothing

Use personal protection equipment

See Section 8 for more detail.

Environmental precautions
Avoid discharge into drains and waterways whenever possible.

Methods and material for containment and cleaning up
Soak up with inert absorbent material.

Reference to other sections
See section 8 for more information.

SECTION 7: Handling and storage

Precautions for safe handling

Always wear recommended Personal Protective Equipment. See Section 8 for more detail. Do not get in eyes, on
skin, or on clothing. Do not ingest. If during normal use the material presents a respiratory hazard, use adequate
ventilation and/or wear appropriate respirator.

Conditions for safe storage, including any incompatibilities
Keep in a dry, cool and well-ventilated place. Keep in properly labelled containers. Store in accordance with local
regulations.

Specific end use(s)
For research use only. Not for use in diagnostic procedures.
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SECTION 8: Exposure controls/personal protection

Control parameters

Chemical Name

EU OEL (TWA)

EU OEL (STEL)

EU Skin Notation

Guanidine hydrochloride None None None
50-01-1
Chemical Name Austria Belgium (TWA) Denmark (TWA) Finland OEL (TWA)
Guanidine hydrochloride None None None None
50-01-1
Chemical Name France OEL (VME) Germany OEL (TWA) Ireland (TWA) Italy OEL (TWA)
Guanidine hydrochloride None None None None

50-01-1

Chemical Name

Sweden - Occupational
Exposure Limits - TLVs
(LLVs)

Netherlands OEL (MAC)

Spain OEL (TWA)

United Kingdom

Guanidine hydrochloride
50-01-1

None

None

None

None

Chemical Name

European Union

France OEL (VME)

Germany OEL (TWA)

Guanidine hydrochloride None None None
50-01-1
Chemical Name Italy OEL (TWA) Portugal Netherlands OEL (MAC) Finland OEL (TWA)
Guanidine hydrochloride None None None None
50-01-1
Chemical Name Austria Denmark Poland Switzerland
Guanidine hydrochloride None None None None
50-01-1
Chemical Name Ireland Norway Lithuania OEL (TWA) Spain OEL (TWA)
Guanidine hydrochloride None None None None

50-01-1

Engineering measures

Exposure controls

Revision date
Product code

Personal protection equipment

Respiratory protection

Hand protection

Eye protection

Skin and Body Protection

Hygiene Measures

Ensure adequate ventilation, especially in confined areas.

approved under appropriate government standards.

In case of insufficient ventilation wear respirators and components tested and

Glove material:. Nitrile rubber. with thickness (mm). :5. Break through time.

(hours). :1.

Recommended glove type has not been tested for use with this product.
Information is based on professional knowledge.

Tight sealing safety goggles.

Wear laboratory coat for body protection.

Handle in accordance with good industrial hygiene and safety practice.

Environmental exposure controls
No special environmental precautions required.

C5192

29-Mar-2019
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SECTION 9: Physical and chemical properties

Information on basic physical and chemical properties

Appearance
Odour

Odour Threshold
pH

Melting point / melting range
Boiling point / boiling range

Flash point
Autoignition Temperature

Decomposition temperature

Evaporation rate
Flammability (solid, gas)
Upper explosion limit
Lower explosion limit
Vapour Pressure
Relative density
Specific gravity
Solubility

Partition coefficient:
n-octanol/water
Viscosity

Explosive properties
Oxidising properties

Other information
No data.

Colourless, liquid

odourless

Mixture has not been tested
Mixture has not been tested

°C Mixture has not been tested
°C Mixture has not been tested
°C Mixture has not been tested
°C Mixture has not been tested
°C Mixture has not been tested
No data

Not Applicable

Mixture has not been tested
Mixture has not been tested
Mixture has not been tested
Mixture has not been tested

No data

Soluble in water

No data

Mixture has not been tested
Mixture has not been tested
Mixture has not been tested

°F Mixture has not been tested
°F Mixture has not been tested
°F Mixture has not been tested
°F Mixture has not been tested
°F Mixture has not been tested

SECTION 10: Stability and reactivity

Reactivity
Chemical stability

Possibility of hazardous
reactions

Conditions to avoid

Incompatible materials

Hazardous decomposition
products

None known.

Stable under normal conditions.

Hazardous reaction has not been reported.

Contact with acids or bleach liberates toxic gases. DO NOT ADD acids or bleach
to any liquid wastes containing this product.

No dangerous reaction known under conditions of normal use.

Carbon oxides. Nitrogen oxides (NOx). Sulphur oxides.
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SECTION 11: Toxicological information

Information on toxicological effects

Chemical Name LD50 (oral,rat/mouse) LD50 (dermal,rat/rabbit) LC50 (inhalation,rat/mouse)
Guanidine hydrochloride = 475 mg/kg (Rat) Skin (rabbit) 500 mg/24h SEVERE No data available
Principal Routes of Exposure,

Skin corrosion/irritation Skin irritation

Serious eye damage/irritation Irritating to eyes

Respiratory or skin

sensitisation

Conclusive but not sufficient for classification

Specific target organ toxicity May cause respiratory irritation
(STOT) - single exposure

Specific target organ toxicity Conclusive but not sufficient for classification
(STOT) - repeated exposure

Carcinogenicity

Conclusive but not sufficient for classification

Germ cell mutagenicity Conclusive but not sufficient for classification

Reproductive Toxicity Conclusive but not sufficient for classification

Aspiration Hazard

Conclusive but not sufficient for classification

SECTION 12: Ecological information

Toxicity
The environmental impact of this product has not been fully investigated.
Chemical Name Freshwater Algae Water Flea Data Freshwater Fish Microtox Data log Pow
Data Species Data
Guanidine hydrochloride No data available No data available No data available No data available logPow<=-1.7
Persistence and degradability ~ No information available.
Bioaccumulative potential No information available.
Results of PBT and vPvB assessment
No information available.
Other adverse effects
No information available.
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SECTION 13: Disposal considerations

Waste treatment methods

The generation of waste should be avoided or minimized wherever possible. Empty containers or liners may retain
some product residues. This material and its container must be disposed of in according to approved disposal
technique. Disposal of this product, its solutions or of any by-products, shall comply with the requirements of all
applicable local, regional or national/federal regulations.

SECTION 14: Transport information

IATA / ADR / DOT-US / IMDG
Not regulated in the meaning of transport regulations

UN number Not Applicable
UN proper shipping name Not Applicable
Transport hazard class(es) Not Applicable
Packing group Not Applicable

Environmental hazards
Not Applicable

Special precautions for user
Not Applicable

Transport in bulk according to Annex Il of MARPOL and the IBC Code
Not Applicable.

SECTION 15: Regulatory information

Safety, health and environmental regulations/legislation specific for the substance or mixture

Substances of Very High Concern
None.

EU REACH (1907/2006) - Annex XIV - Substances Subject to Authorization
None

Restricted substances under EC 1907/2006, Annex XVII
None.

Substances listed under Annex | of Regulation (EC) No 689/2008
None.

Restricted substances under Annex V of Regulation (EC) No 689/2008
None.

Substances under Regulation (EC) No 850/2004 of the European Parliament and of the Council of 29 April
2004 on persistent organic pollutants and amending Directive 79/117/EEC
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None.

German Water hazard classes (Wassergefédhrdungsklassen)

Chemical Name Weight-% Germany - Water Classification - Substances|
According to AwSV Classified By or Based
on the VwVwsS

Guanidine hydrochloride 40 - 70 hazard class 1 - slightly hazardous to water

Other International Inventories

Chemical Name EINECS (European | ELINCS (European ENCS (Japan) PICCS (Philippines)
Union) List of Notified
Chemical
Substances)

Guanidine hydrochloride Listed - Listed Listed

Chemical Name AICS (Australia) South Korea Canada (DSL) NDSL

(KECL)

Guanidine hydrochloride Listed Listed Listed

Chemical safety assessment
No Chemical safety assessment has been carried out.

SECTION 16: Other information

Reason for revision Update according to Commission Regulation (EU) No 830/2015
Revision number 1

Revision date 29-Mar-2019

References

» ECHA: http://echa.europa.eu/

* TOXNET: http://toxnet.nim.nih.gov/

» eChemPortal: http://www.echemportal.org/

* LOLI database: https://www.chemadvisor.com/loli-database

Classification and procedure used to derive the classification for mixtures according to Regulation (EC)
1272/2008 [CLP]:

Acute oral toxicity Category 4 Calculation method
Skin corrosion/irritation Category 2 Calculation method
Serious eye damage/eye irritation Category 2 Calculation method
Calculation method Calculation method

"The above information was acquired by diligent search and/or investigation and the recommendations are based on
prudent application of professional judgment. The information shall not be taken as being all inclusive and is to be
used only as a guide. All materials and mixtures may present unknown hazards and should be used with caution.
Since the Company cannot control the actual methods, volumes, or conditions of use, the Company shall not be held
liable for any damages or losses resulting from the handling or from contact with the product as described herein.
THE INFORMATION IN THIS SDS DOES NOT CONSTITUTE A WARRANTY, EXPRESSED OR
IMPLIED,INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR
PURPOSE"
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Safety Data Sheet

(In accordance with COMMISSION REGULATION (EU) No 830/2015)

SECTION 1: Identification of the substance/mixture and of the company/undertaking

Product identifier

Product code 21875034
Product name RPMI 1640 Medium (1X), liquid
Chemical Name Not Applicable

REACH registration number No registration number is given yet for this substance / substances in this mixture
since the annual import quantity is less than one tonnage per annum or the
transition period for its registration according to Article 23 of REACH has not yet
expired.

Relevant identified uses of the substance or mixture and uses advised against

Relevant identified uses For in vitro diagnostic use
Use Description Code SU22 - Professional uses: Public domain (administration, education,
entertainment, services, craftsmen), PROC15 - Use as laboratory reagent, PC21 -
Laboratory chemicals, SU20 - Health services
Uses advised against Not for consumer use.

Details of the supplier of the safety data sheet
Manufacturer/Supplier

LIFE TECHNOLOGIES EUROPE BV
KWARTSWEG 2

2665 NN BLEISWIJK
NETHERLANDS

31-(0)180 392 400

Email: MSDS@lifetech.com

Life Technologies Limited
3 Fountain Drive
Inchinnan Business Park
Paisley

PA4 9RF, UK

+44 (0)141 814 6100

24 hour Emergency Response for Hazardous Materials Within the USA + Canada: 1-800-424-9300 and +1

[or Dangerous Goods] Incident. Spill, Leak, Fire, 703-527-3887

Exposure, or Accident. Call CHEMTREC Outside the USA + Canada: +1 703-741-5970

Country Specific Emergency Number (if available):

CHEMTREC Ireland (Dublin) +(353)-19014670 (Greeting Language: English and Irish)

CHEMTREC UK (London) +(44)-870-8200418 (Greeting Language: English)
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SECTION 2: Hazards identification

Classification of the substance or mixture

Classification according to Regulation (EC) No 1272/2008 [CLP]

Physical hazards
Not Hazardous

Health hazards
Not Hazardous

Environmental hazards
Not Hazardous
Additional information

Not Applicable

Label elements

Labelling according to Regulation (EC) No 1272/2008 [CLP]

Hazard pictograms
None

Signal Word
None

Hazard Statements
Not Applicable

EU Specific Hazard Statements
Not Applicable

Precautionary Statements

Prevention
Not Applicable

Response
Not Applicable

Storage
Not Applicable

Disposal
Not Applicable

Other hazards
This mixture does not contain any substances that are assessed to be a PBT or a vPvB
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SECTION 3: Composition/information on ingredients

The product contains no substances which at their given concentration, are considered to be hazardous to health. We
recommend handling all chemicals with caution.

SECTION 4: First aid measures

Description of first aid measures

Skin contact Rinse with plenty of water. Immediate medical attention is not required.

Eye contact Rinse cautiously with water for several minutes. Remove contact lenses, if present
and easy to do. Continue rinsing.

Ingestion Not expected to present a significant ingestion hazard under anticipated conditions
of normal use. If you feel unwell, seek medical advice.

Inhalation Not expected to be an inhalation hazard under anticipated conditions of normal
use of this material. Consult a physician if necessary.

Notes to Physician Treat symptomatically.

Most important symptoms and effects, both acute and delayed
Not Applicable

Indication of any immediate medical attention and special treatment needed
None.

SECTION 5: Firefighting measures

Extinguishing media

Suitable extinguishing media Water spray. Carbon dioxide (CO2). Foam. Dry chemical.
Unsuitable extinguishing media No information available.

Special hazards arising from the substance or mixture
Not known.

Advice for fire-fighters
Standard procedure for chemical fires.
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SECTION 6: Accidental release measures

Personal precautions, protective equipment and emergency procedures
Ensure adequate ventilation

Always wear recommended Personal Protective Equipment

Use personal protection equipment

See Section 8 for more detail.

Environmental precautions
No special environmental precautions required.

Methods and material for containment and cleaning up
Soak up with inert absorbent material.

Reference to other sections
See section 8 for more information.

SECTION 7: Handling and storage

Precautions for safe handling
Use personal protective equipment as required. No special handling advices are necessary.

Conditions for safe storage, including any incompatibilities
Keep in a dry, cool and well-ventilated place. Keep in properly labelled containers.

Specific end use(s)
For in vitro diagnostic use.
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SECTION 8: Exposure controls/personal protection

Control parameters

Exposure Limits Contains no substances with occupational exposure limit values.

Engineering measures Ensure adequate ventilation, especially in confined areas.

Exposure controls

Personal protection equipment

Respiratory protection In case of insufficient ventilation wear respirators and components tested and
approved under appropriate government standards.

Hand protection Wear suitable gloves. Glove material: Compatible chemical-resistant gloves.

Eye protection Tight sealing safety goggles.

Skin and Body Protection Wear suitable protective clothing.

Hygiene Measures Handle in accordance with good industrial hygiene and safety practice.

Environmental exposure controls
No special environmental precautions required.
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SECTION 9: Physical and chemical properties

Information on basic physical and chemical properties

Appearance
Odour
pH

Melting point / melting range
Boiling point / boiling range

Flash point
Autoignition Temperature

Decomposition temperature

Evaporation rate
Flammability (solid, gas)
Upper explosion limit
Lower explosion limit
Vapour Pressure
Relative density
Specific gravity
Solubility

Partition coefficient:
n-octanol/water
Viscosity

Explosive properties
Oxidising properties

Other information
No data available.

Solution

No data available

7.2

°C Mixture has not been tested
°C Mixture has not been tested
°C Mixture has not been tested
°C Mixture has not been tested
°C Mixture has not been tested
No data

No data available

Mixture has not been tested
Mixture has not been tested
Mixture has not been tested
Mixture has not been tested

No data

No data available

No data available

No data
Mixture has not been tested
No data

°F Mixture has not been tested
°F Mixture has not been tested
°F Mixture has not been tested
°F Mixture has not been tested
°F Mixture has not been tested

SECTION 10: Stability and reactivity

Reactivity
Chemical stability

Possibility of hazardous
reactions

Conditions to avoid
Incompatible materials

Hazardous decomposition
products

None known.

Stable under normal conditions.

Hazardous reaction has not been reported.

No information available.

No dangerous reaction known under conditions of normal use.

No data available.
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SECTION 11: Toxicological information

Information on toxicological effects

There is no evidence available indicating acute toxicity.

Principal Routes of Exposure,
Skin corrosionl/irritation Conclusive but not sufficient for classification
Serious eye damage/irritation Conclusive but not sufficient for classification

Respiratory or skin Conclusive but not sufficient for classification
sensitisation

Specific target organ toxicity Conclusive but not sufficient for classification
(STOT) - single exposure

Specific target organ toxicity Conclusive but not sufficient for classification
(STOT) - repeated exposure

Carcinogenicity Conclusive but not sufficient for classification
Germ cell mutagenicity Conclusive but not sufficient for classification
Reproductive Toxicity Conclusive but not sufficient for classification
Aspiration Hazard Conclusive but not sufficient for classification

SECTION 12: Ecological information

Toxicity

Contains no substances known to be hazardous to the environment or not degradable in waste water treatment
plants.

Persistence and degradability ~ No information available.

Bioaccumulative potential No information available.

Results of PBT and vPvB assessment
This mixture does not contain any substances that are assessed to be a PBT or a vPvB.

Other adverse effects
No information available.

SECTION 13: Disposal considerations

Waste treatment methods

The generation of waste should be avoided or minimized wherever possible. Empty containers or liners may retain
some product residues. This material and its container must be disposed of in according to approved disposal
technique. Disposal of this product, its solutions or of any by-products, shall comply with the requirements of all
applicable local, regional or national/federal regulations.
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SECTION 14: Transport information

IATA / ADR / DOT-US / IMDG
Not regulated in the meaning of transport regulations

UN number Not Applicable
UN proper shipping name Not Applicable
Transport hazard class(es) Not Applicable
Packing group Not Applicable

Environmental hazards
Not Applicable

Special precautions for user
Not Applicable

Transport in bulk according to Annex Il of MARPOL and the IBC Code
Not Applicable.

SECTION 15: Regulatory information

Safety, health and environmental regulations/legislation specific for the substance or mixture

Substances of Very High Concern
None.

EU REACH (1907/2006) - Annex XIV - Substances Subject to Authorization
None

Restricted substances under EC 1907/2006, Annex XVII
None.

Substances listed under Annex | of Regulation (EC) No 689/2008
None.

Restricted substances under Annex V of Regulation (EC) No 689/2008
None.

Substances under Regulation (EC) No 850/2004 of the European Parliament and of the Council of 29 April

2004 on persistent organic pollutants and amending Directive 79/117/EEC
None.

German Water hazard classes (Wassergefédhrdungsklassen)
Not classified.

Other International Inventories
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No information available

Chemical safety assessment
No Chemical safety assessment has been carried out.

SECTION 16: Other information

Reason for revision Update according to Commission Regulation (EU) No 830/2015
Revision number 3

Revision date 28-Mar-2019

References

« ECHA: http://echa.europa.eu/

* TOXNET: http://toxnet.nlm.nih.gov/

+ eChemPortal: http://www.echemportal.org/

 LOLI database: https://www.chemadvisor.com/loli-database

Classification and procedure used to derive the classification for mixtures according to Regulation (EC)
1272/2008 [CLP]:
Not classified

"The above information was acquired by diligent search and/or investigation and the recommendations are based on
prudent application of professional judgment. The information shall not be taken as being all inclusive and is to be
used only as a guide. All materials and mixtures may present unknown hazards and should be used with caution.
Since the Company cannot control the actual methods, volumes, or conditions of use, the Company shall not be held
liable for any damages or losses resulting from the handling or from contact with the product as described herein.
THE INFORMATION IN THIS SDS DOES NOT CONSTITUTE A WARRANTY, EXPRESSED OR
IMPLIED,INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR
PURPOSE"
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INSTRUCTIONS FOR USE

RPMI 1640 Medium

For various human clinical samples
Pub. No. MANOQO18935 Rev. 1.0

C WARNING! Read the Safety Data Sheets (SDSs) and follow the handling instructions. Wear appropriate protective eyewear,
clothing, and gloves. Safety Data Sheets (SDSs) are available from thermofisher.com/support.

Intended Use
For in vitro diagnostic use

The isolation of human viruses from clinical samples using cell culture remains necessary because it is the only technique capable of
providing a viable isolate that can be used for antiviral susceptibility testing. An additional advantage is that in contrast to most antigen
and nucleic acid detection methods, viral culture allows detection of multiple viruses, not all of which may have been suspected at the time
diagnostic culture was requested.

RPMI 1640 cell culture media products are for professional use. They are used in medical laboratories by personnel who have received
specialized education and training with regard to procedures utilizing In Vitro Diagnostic products. IVD products of this type are not
intended as sole determinant in a diagnostic situation. Test results are interpreted by a healthcare professional as part of the clinical
management of a patient.

Principle and explanation of procedure

RPMI is a commonly used cell culture media for diagnostic virology (1, 2). RPMI 1640 Medium was originally developed to culture human
leukemic cells in suspension and as a monolayer. Roswell Park Memorial Institute (RPMI) 1640 Medium has since been found suitable for a
variety of mammalian cells, including HeLa, Jurkat, MCE-7, PC12, PBMC, astrocytes, and carcinomas.

RPMI 1640 Medium is unique from other media because it contains the reducing agent glutathione and high concentrations of vitamins.
RPMI 1640 Medium contains biotin, vitamin B12, and PABA, which are not found in Eagle's Minimal Essential Medium or Dulbecco's
Modified Eagle Medium. In addition, the vitamins inositol and choline are present in very high concentrations. RPMI 1640 Medium
contains no proteins, lipids, or growth factors. Therefore, RPMI 1640 Medium requires supplementation, commonly with 10% Fetal Bovine
Serum (FBS). RPMI 1640 Medium uses a sodium bicarbonate buffer system (2.0 g/L), and therefore requires a 5-10% CO, environment to
maintain physiological pH.

Contents and storage

All quality control testing results are reported on lot-specific Certificate of Analysis available on our website: thermofisher.com.

Product Cat. No. Storage Shelf lifel!!
RPMI 1640 (1X) 118350302
2°C to 8°C
[+] L-Glutamine 11835055(2 _ 12 months
Protect from light
[-] Phenol Red 1183506313
118750854
118750931
1187510112
RPMI Medium (1X) 1640 1187511914 2°C to 8°C
12 months
[+] L-Glutamine 1187512712 Protect from light
1187513514
118751682
118751762
ThermoFisher

For In Vitro Diagnostic Use. SCIENTIFIC


http://thermofisher.com/support
http://www.thermofisher.com

Product Cat. No. Storage Shelf lifel!]
218700764
RPMI Medium (1X) 1640 218700844 2°C to 8°C
24 months
[-] L-Glutamine 218700924 Protect from light
218701004
21875034831
2°C to 8°C
RPMI 1640 W/GLUT (1X) (CE) 21875042831 , 12 months
Protect from light
2187505983
224000712
224000894
RPMI 1640 (1X)
2240009712 2°C to 8°C
[+] L-Glutamine 12 months
2240010514 Protect from light
[+] HEPES
2240012112
2240019712
318700178 2°C to 8°C
RPMI 1640 W/O L-GLUTAMINE (CE) , 12 months
318700255 Protect from light
2°C to 8°C
RPMI 1640 W/0O PHENOL RED 3240401483 12 months
Protect from light
4240101883 2°C to 8°C
RPMI 1640 W/25MMHEPES W/OL-GLUT _ 12 months
424020160 Protect from light
5240001783 2°C to 8°C
RPMI MEDIUM 1640 W/HEPES (CE) _ 12 months
5240002583 Protect from light
618700108
6187003642
2°C to 8°C
RPMI 1640 W/GLUTAMAX-1 (1X) 6187012712 , 12 months
Protect from light
618701432
6187015012
7240001303 2°C to 8°C
RPMI 1640 W/HEPES W/GLUTAMAX- _ 12 months
7240002113 Protect from light
7240004712
724001202 2°C to 8°C
RPMI (1X) + GlutaMAX -| ) 12 months
724001462 Protect from light
724001532

Dual manufactured.

1 Shelf life is determined from Date of Manufacture. Do not use beyond the labelled expiration date.
1 Manufacturer: Life Technologies Corporation | 3175 Staley Road | Grand Island, NY 14072
]
]

Manufacturer: Life Technologies™ Ltd. | 3 Fountain Drive, Inchinnan Business Park | Paisley PA49RF, Scotland, United Kingdom Tel: +44 (0)141 81416305
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Precautions

Related products

Do not use the product if packaging, including bottles and vials,
. . . . Product Source
have been compromised and/or show evidence of microbial
contamination, cloudy appearance, discoloration, drying, cracking, Gentamicin 50 mg/mL 15750078
or other signs of deterioration.
Gibco Amphoteracin B 15290018
& CAUTION! Human samples are potentially biohazardous. Penicillin Streptomycin 10,000 U/mL 15140122
Follow standard precautions for handling, storage and
disposal. PBS, pH 7.4 10010031
Phytohemagglutinin, M form (PHA-M]) 10576015
WARNING! Do not use for injection or infusion! Please FBS 16000044

report any serious incidents in relation to the device to the
manufacturer and the Competent Authority of the EU
Member State in which the user and/or patient is
established.

Once opened, use RPMI 1640 Medium within 14 days
for maximal growth performance.

Avoid repeated warming/cooling and prolonged
exposure to light.

Do not use beyond labeled expiration date.

All solutions that come into contact with clinical samples
must be sterile. Always use proper aseptic techniques
and work inside a laminar flow hood. Consult our Gibco
Cell Culture Basics for aseptic handling.

Test protocol

There is no single type of cell culture that can support the growth
of all medically relevant viruses. As such, virology laboratories
must maintain several different cell culture types. The choice of
cell line used for a specific specimen is determined by the
information communicated from the ordering physician to the
laboratory and by knowledge of the specimens usually isolated
from a given specimen type.

Ready to-use commercial cell culture media undergoes strict
quality control to ensure sterility, but may become contaminated
while handling. Follow the below guidelines for sterile handling to
avoid contamination.

¢ Always wipe your hand and work area with 70% ethanol.

* Wipe the outside of the containers, flasks, plates, and dishes
with 70% ethanol before placing them in the cell culture
hood.

* Avoid pouring media and reagents directly from bottles or
flasks.

* Use sterile pipette tips and pipettes to work with liquids, and
use each pipette tip only once to avoid cross-contamination.
Do not unwrap sterile pipettes until they are ready to be
used. Keep pipettes and tips within the clean work area.

¢ Do not talk while performing sterile procedures and perform
your cell culture as rapidly as possible to minimize
contamination.

Quality control

Standard evaluations for cell culture media are pH, osmolality,
endotoxins and sterility testing for liquid products. All quality
control testing results are reported on lot specific Certificate of
Analysis available on our website: thermofisher.com.

RPMI 1640 Medium Instructions For Use
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Labeling symbols

The symbols present on the product label are explained in the
following table.
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Limited product warranty

Life Technologies Corporation and/or its affiliate(s) warrant their
products as set forth in the Life Technologies' General Terms and

Conditions of Sale at www.thermofisher.com/us/en/home/global/
terms-and-conditions.html. If you have any questions, please
contact Life Technologies at www.thermofisher.com/support.
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Manufacturer:

Life Technologies Corporation |
3175 Staley Road |

Grand Island, NY 14072

Manufacturer:

Life Technologies™ Ltd. |

3 Fountain Drive, Inchinnan Business Park |
Paisley PA49RF, Scotland, United Kingdom |
Tel: +44 (0)141 81416305

Manufacturer:
Dual manufactured products

The information in this guide is subject to change without notice.

DISCLAIMER: TO THE EXTENT ALLOWED BY LAW, THERMO FISHER SCIENTIFIC INC. AND/OR ITS AFFILIATE(S) WILL NOT BE LIABLE FOR SPECIAL, INCIDENTAL, INDIRECT,
PUNITIVE, MULTIPLE, OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING YOUR USE OF IT.

Revision history: Pub. No. MANO018935

European Regulatory Affairs
Life Technologies Europe B.V.
Kwartsweg 2, 2665 NN Bleiswijk
The Netherlands

Tel: +31(0) 10 714 5000

Revision Date

Description

1.0 12 November 2019

New document

Important Licensing Information: These products may be covered by one or more Limited Use Label Licenses. By use of these products, you accept the terms and conditions of all
applicable Limited Use Label Licenses.

©2019 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified.
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