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Dr. Jens Boertz

Dear Valued Customer,

In 2015 Sigma-Aldrich celebrates its 80th anniversary. It has been a 
long, successful story which started with the brothers Aaron Fischer 
and Bernard Fischlowitz who founded Midwest Consultants in 1935 

which later became Sigma Chemical Company. In 1951, Alfred Bader joined forces 
with attorney Jack Eisendrath to found Aldrich Chemical Company. These two storied 
companies merged to become Sigma-Aldrich in 1975. Since then Sigma-Aldrich has 
continuously grown through further acquisitions, e.g., Fluka®, Supelco®, Isotec® and 
Cerilliant®, and by investing in challenging R&D activities and promising projects with 
industrial partners, universities and scientific institutes.

Today we are happy to announce another fruitful collaboration with the National 
Institute of Standards and Technologies (NIST). By adding the well-known Standard 
Reference Materials® (SRMs) from NIST to our portfolio, we can offer convenient access 
to a comprehensive range of products for the whole analytical workflow. 

With best regards,

 

Dr. Jens Boertz 
Product Manager Analytical Reagents 
jens.boertz@sial.com

Sigma-Aldrich® – 80 Years of Serving Customers’ Needs 

Analytix is published five times per year by Sigma-Aldrich Chemie GmbH, 
Industriestrasse 25, CH-9471 Buchs SG, Switzerland 
Publisher: Sigma-Aldrich Marketing Operations Europe 
Publication Manager: Michael Jeitziner 
Editor: Daniel Vogler
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The National Institute of Standards and Technology

World-Class Providers of Standard 
Reference Materials®

Jens Boertz, Product Manager Analytical Reagents 
jens.boertz@sial.com

The National Institute of Standards 
and Technology (NIST) is one 
of the oldest physical science 
laboratories in the U.S. The U.S. 
Congress established the agency 
to remove a major handicap to U.S. 
industrial competitiveness at the 
time – a second-rate measurement 

infrastructure that lagged behind the capabilities of England, 
Germany, and other economic rivals. 

Today, NIST measurements support the smallest of technologies–
nanoscale devices so tiny that tens of thousands can fit on the end 
of a single human hair–to the largest and most complex of human-
made creations, from earthquake–resistant skyscrapers to wide-body 
jetliners to global communication networks. 

Sigma-Aldrich® is proud to be the first licensed distributor of NIST 
Standard Reference Materials (SRMs). All materials available via  
Sigma-Aldrich can be found at sigma-aldrich.com/nist.

1901 NIST Founded
Heeding the call from the nation’s scientists and industrialists to 
establish an authoritative domestic measurement and standards 
laboratory, the U.S. Congress founded NIST on March 3, 1901. The 
fledgling agency quickly assembled standards for electricity, length 
and mass, temperature, light, and time, and created a system to 
transfer those values to the public.

1905 Measures for the Marketplace
At the turn of the 20th century, uncertainty plagued U.S. markets. 
There were at least eight different gallons and four different feet 
in use, and inspectors were often poorly trained and working with 
outmoded equipment. NIST convened the first National Conference 
on Weights and Measures (NCWM) to write model laws, distribute 
uniform standards, and provide training for inspectors, which resulted 
in a more orderly and fair marketplace.

1906 First Standard Reference Material
The American Foundrymen’s Association was the first industry group 
to turn over the task of producing samples of standardized iron for its 
member industries to NIST in 1905. Before long, NIST was producing 
standard samples, now called Standard Reference Materials (SRMs), 
for hundreds of products and materials. Today, NIST produces more 
than 1,300 different types of SRMs and sells more than 30,000 units 
every year.

1913 Putting Rail Scales Back on Track
Errors in the weighing of rail freight could be costly, so NIST designed 
special test railcars to test large-capacity scales. Whereas a tolerable 
error was 0.2 percent, NIST tests showed that nearly 80 percent of the 
rail scales were off by almost 4 percent. With help from NIST, states 
began to test their railroad and other large-capacity scales more 
regularly and rigorously, and accuracy quickly improved. 

1926 Proving Ring Invented
Essentially a kind of spring scale, proving rings are simple mechanical 
devices that can measure applied forces with a high degree of 
accuracy. NIST’s Serge Petrenko and Herbert Whittemore together 
invented the proving ring in 1926, and the devices are manufactured 
commercially and are in wide use today.

Some Milestones of NIST
2012 David Wineland shares Nobel Prize in Physics 

2010 A new type of clock

2005 Hall shares Nobel Prize in Physics 

2001 Cornell shares Nobel Prize in Physics 

2000 Optical frequency comb

2000 Advanced Encryption Standard

1997 Phillips shares Nobel Prize in Physics 

1993 Internet time service launches

1992 World’s first DNA profiling standard

1985 Defining the volt

1983 First SRM made in space

1980 NIST wins Emmy

1977 Data Encryption Standard (DES) published

1974 Smoke detector standards

1972 World record measurement of the speed of light

1971 New method of thermometry

1971 Topografiner

1967 NIST Center for Neutron Research goes online

1967 Measuring cholesterol

1966 “Fingerprinting” free radicals

1962 Joint Institute for Laboratory Astrophysics founded

1961 NIST moves to Gaithersburg

1957 The first digital image

1956 The fall of parity

1954 NIST Boulder labs open

1953 Panoramic dental X-ray machine

1950 Protecting the Charters of Freedom

1949 Proof of concept for the first atomic clock

1948 New light on length measurements

1932 Setting up the FBI crime lab

1931 Comparing radiation standards

1926 Proving ring invented

1913 Putting rail scales back on track

1906 First Standard Reference Material (SRM)

1905 Measures for the marketplace

1901 NIST founded

Back to Table of Contents
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1931 Comparing Radiation Standards
NIST built a standard chamber that produced precise amounts 
of radiation so that scientists could test exposure detectors, or 
dosimeters, and make the first international comparisons. These 
comparisons harmonized international measurements of radiation 
and were used when drafting an X-ray safety code.

1932 Setting up the FBI Crime Lab
A random calibration assignment in 1913 led NIST’s Wilmer Souder 
to become one of the nation’s first federal forensic scientists. Widely 
regarded as an expert in a number of nascent forensic fields such 
as ballistics, forgery, and materials analysis, Souder provided expert 
testimony in a number of cases, including the Lindberg baby 
kidnapping, and helped establish the FBI’s crime lab in 1932.

1948 New Light on Length Measurements
In 1948, William Meggers proposed that the meter be redefined 
based on wavelengths of green light produced by a mercury lamp 
he had developed, a method which was far superior to the meter bar 
in use at the time. In 1960, the scientific community did redefine the 
meter based on wavelengths of light, but they picked the orange-red 
light of the krypton lamp.

1950 Protecting the Charters of Freedom
NIST helped to design and 
build protective enclosures 
for the original Declaration 
of Independence, U.S. 
Constitution, and the Bill 
of Rights. The helium-
filled cases were in use 
until 2003, when they 
were transferred to NIST-
designed argon-filled 

enclosures, which allowed for advanced monitoring of their condition.

1953 Panoramic Dental X-ray Machine
The partnership between NIST and the American Dental Association 
resulted in the invention of the panoramic X-ray machine in the 
1950s, which made it possible to image the entire mouth with only 
one exposure, minimizing the radiation dose to dental tissues. The 
collaboration, which began during World War I, also contributed to 
the invention of the high speed dental drill.

1954 NIST Boulder Labs Open
The need to build new radio testing and cryogenics research facilities 
led to the establishment of NIST laboratories in Boulder, CO. Ground 
was broken on land donated by the people of Boulder in 1951, and 
the new lab opened for business in September 1954. President 
Eisenhower delivered the dedication address.

1956 The Fall of Parity
In 1955, physicists Chen Ning Yang and Tsung Dao Lee claimed that 
parity, the long-held belief that our world would be indistinguishable 
from its mirror image, was proven false. Experiments done on their 
behalf at NIST (by future NIST director Ernest Ambler and others) and 
elsewhere showed that their theory was correct. Yang and Lee won 
the 1957 Nobel Prize for their insight. 

1961 NIST Moves to 
Gaithersburg
After WWII, it had become 
clear that the original 
laboratories located in 
Washington, D.C., were 
completely inadequate for 
the increasingly sensitive 
experiments NIST scientists 
were performing. Planners 
selected a site in the then 

small, sleepy farming town of Gaithersburg, MD, and ground for the 
new campus in Gaithersburg was broken in 1961. Major construction 
was mostly completed by 1970.

April 13, 1962 JILA Founded
Founded by future NIST Director Lewis Branscomb and future Nobel 
Prize winner Jan Hall and others, the Joint Institute for Laboratory 
Astrophysics, now JILA, is a partnership between the University of 
Colorado Boulder and NIST. A world leader in the physical sciences, 
JILA scientists’ achievements include the creation of the Bose-Einstein 
condensate and the development of the laser frequency comb.

1966 “Fingerprinting” Free Radicals
Dolphus Milligan had already trapped free radicals in frozen nitrogen  
and argon long enough to take their pictures when he joined  
NIST in 1963. He and Marilyn Jacox further refined the technique,  
and together they characterized more than 50 of these elusive  
molecules. Their work included the first detailed characterization of  
the free radicals involved in the combustion of hydrocarbons such  
as gasoline.

1967 NCNR Goes Online
Construction of the NIST Center for Neutron Research (NCNR)  began 
in 1963 and was completed in 1966. The reactor achieved criticality 
on Dec. 7, 1967. Built to serve the entire Washington, D.C., research 
community, the original 10-megawatt machine generated 1.7x1014 
neutrons per square centimeter per second.

1967 Measuring Cholesterol
Before 1967, it was difficult to know whether 
a person really had high cholesterol. That’s 
because U.S. cholesterol tests were off by 
as much as 23 percent – resulting in either 
unnecessary treatment or an increased 
(and unacknowledged) risk of death. Things 
changed for the better after 1967, when NIST 
produced its first SRM for clinical applications.

1971 Topografiner
Developed between 1969–1971 at NIST by Russell Young, John Ward, 
and Fredric Scire, the topografiner was an instrument for measuring 
surface microtopography and was a precursor to the scanning 
tunneling microscope (STM).

sigma-aldrich.com/nist
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1971 New Method of Thermometry
In 1971, Robert Kamper and James Zimmerman of NIST Boulder 
proposed and demonstrated a new absolute thermometer based 
on the principle that a resistor (a device used to control electrical 
current) generates random noise from jiggling electrons, the 
magnitude of which depends only on the temperature of the resistor 
and a fundamental constant, the Boltzmann constant.

1972 World Record Measurement of the Speed of Light
Using techniques they developed to produce laser light with a very 
stable frequency, or color, Ken Evenson and his group at NIST Boulder 
were able to measure the speed of light at 299,792,456.2 +/- 1.1 
meters per second. This value was 100 times more accurate than the 
previous best measurement, which calculations showed to be almost 
44 meters per second too fast.

1977 Data Encryption Standard Published
In response to the needs of the private sector, especially banking 
and financial services, NIST issued the first publicly available data 
encryption standard (DES)–a landmark event in an era when most 
cryptographic equipment was either proprietary or classified. While 
the DES algorithm was developed by IBM, NIST popularized the 
technology by making it a standard for federal agencies.

1980 NIST Wins Emmy
Closed-captioning originated with a system called TvTime, developed 
by Dicky Davis, James Jesperson, and George Kamas in 1971 to 
send out time and frequency information to a large audience. Later, 
NIST and ABC used the technology to caption an episode of The 
Mod Squad, and by 1979 all the major networks were using it. In 
1980, NIST, ABC, and PBS won an Emmy© Award for outstanding 
engineering achievement.

1983 First Product Made in Space
Made in the microgravity 
environment of the Space 
Shuttle Challenger during its 
maiden flight in April 1983, 
NIST SRM 1960 contained 
5mL vials of 10-micrometer 
polystyrene beads.  
The perfectly spherical, 
stable beads made 
for more consistent 

measurements of small particles like those found in medicines, 
cosmetics, food products, paints, cements, and pollutants.

1985 Defining the Volt
Achieving a feat once thought impossible, NIST succeeded in 
developing the world’s first practical, stable and easy-to-use 1-volt 
standard in 1985. These instruments are used by national, industrial, 
and military laboratories around the world to make products ranging 
from mobile phones to missile guidance systems.

1992 World’s First DNA Profiling Standard
NIST produced the world’s first DNA profiling standard, SRM 2390, in 
1992. Developed over the course of two years, SRM 2390 was made 
to test every step of the restriction fragment length polymorphism 
analysis method for identifying people using DNA.

1993 Internet Time Service Launches
NIST/JILA Fellow Judah Levine came up with the idea and wrote most of 
the software for the NIST Internet Time Service, introduced in 1993. The 
service allows anyone to set their computer clock to match Universal 
Coordinated Time as provided by NIST. As of late 2012, the service 
responded to more than 12 billion requests per day.

1997 Phillips Shares Nobel Prize in Physics 
NIST physicist William Phillips shared the 1997 Nobel Prize in Physics 
with his colleagues for the development of methods to cool and trap 
atoms with lasers. The advance made it possible to build a new kind of 
atomic clock–the cesium fountain clock–that was approximately three 
times more accurate when first built than its predecessors.

2000 Advanced Encryption Standard
NIST selected the Rijndael algorithm as the nation’s new Advanced 
Encryption Standard (AES). The AES is a public algorithm designed to 
protect sensitive information well into the 21st century.

2000 Optical Frequency Comb
The result of the convergence of many areas of laser physics, especially 
NIST Fellow John Hall’s techniques for stabilizing lasers, an optical 
frequency comb is a laser specially designed to produce a series of very 
short (a few millionths of a billionth of a second), equally spaced pulses 
of light. Frequency combs have dramatically simplified and improved 
the accuracy of frequency metrology and made it possible to build 
optical atomic clocks.

2001 Cornell Shares Nobel Prize in Physics
Eric Cornell of JILA, a joint institute of NIST and the University of Colorado 
Boulder, and his colleagues shared the 2001 Nobel Prize in Physics for 
their work to create the world’s first Bose-Einstein Condensate (BEC)–a 
new state of matter that emerges at just a few billionths of a degree 
above absolute zero. Scientists now routinely use BECs to simulate and 
study quantum mechanics up close and in slow motion.

2005 Hall Shares Nobel Prize in Physics
NIST/JILA fellow John L. (Jan) Hall shared half of the 2005 Nobel Prize in 
Physics for his “contributions to the development of laser-based precision 
spectroscopy, including the optical frequency comb technique.” A sort of 
measuring stick to determine the frequency of another laser with high 
precision, frequency combs enable a broad array of technical capabilities 
from better clocks to subtle experiments on the nature of the universe. 

2012 David Wineland Shares Nobel Prize in Physics
NIST physicist David Wineland shared the 2012 Nobel Prize in Physics 
“for ground-breaking experimental methods that enable measuring and 
manipulation of individual quantum systems.”  
 
The list of achievements above is excerpted from a NIST history website 
at: www.nist.gov/timeline.cfm

Back to Table of Contents
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A New Class of Plant Extract Reference Materials
Traceable to Primary Pharmaceutical Standards Quantified by qNMR

Matthias Nold, Product Manager Analytical Standards

matthias.nold@sial.com

Sigma-Aldrich® offers more than 500 analytical standards and 
certified reference materials for the analysis of herbal medicinal 
products, including roughly 100 primary pharmaceutical standards 
manufactured by HWI ANALYTIK in Rülzheim. The current portfolio 
consists mainly of pure neat compounds such as active substances 
or analytical markers which are isolated from plants. To complement 
this product range, we are now launching a brand new product 
group of plant extracts qualified as secondary standards. Like the 
aforementioned primary pharmaceutical standards, these extracts 
are also manufactured and qualified by HWI ANALYTIK. The extracts 
are designed to serve as a reference for the analysis and study of 
medicinal plants. For several characteristic components of each 
extract, the identity is confirmed and the peaks in the chromatogram 
are assigned by comparison to analytical standards. In addition, 
one or two key components are quantified and traceable to the 
corresponding HWI primary pharmaceutical standard.

Sourcing and Stability of the Extract Materials
The composition of plant-derived materials can vary substantially 
depending on the location and the time of harvest, among other 
factors. Therefore, the long-term availability of a suitable material 
with consistent quality is a key factor when choosing the source 
material for an extract to be used as a reference material. For all the 
HWI secondary standards extracts, material that is manufactured 
under GMP is used. This ensures long-term supply capability and 
consistency. 

In addition, the composition of an extract should be more stable than 
that of unprocessed plant material. However, the composition of an 
extract may still alter over time e.g., by interconversion of the different 
metabolites. Therefore, the stability of the extracts is meticulously 
studied. For all the secondary standards listed below, the material has 
been shown to be sufficiently stable to assign a shelf life of two years 
(while stored at -20 °C).

Traceability and Content Assignment of the Marker Substances
In addition to a typical HPLC fingerprint, at least one compound 
for each extract is quantified by measuring against a primary 
pharmaceutical standard. The quantified component is usually one of 
the known active compounds or the most commonly used  analytical 
marker. The content assignment of the HWI primary pharmaceutical 
standards is performed by quantitative NMR (qNMR). As a relative 
primary method of measurement, qNMR conveys a direct traceability 
to the SI units and ensures a high metrological quality. Since it offers 
many advantages over conventional methods (such as the “100% 
minus impurity” approach), qNMR is increasingly applied for content 
assignment of natural products. You can find more detailed articles 
about the qualification of the HWI primary pharmaceutical standards 
and about quantitative NMR in previous Analytix articles[1].

sigma-aldrich.com/medicinalplants

Back to Table of Contents
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Figure 1 Chromatographic 
Method and Chromatogram for 
the Panax Ginseng Extract 
05115001

HPLC Method (AM 0481) 
 
Column type:  Reprosil-Pur ODS -3; 125 mm x 3.0 mm; 3 μm,  
Mobile phase:

Method

  A: acetonitrile/water/phosphoric acid 10/90/0.1 (v/v/v)  
   B : acetonitrile/water/phosphoric acid 90/10/0.1 (v/v/v)   
Solvent mixture: methanol/water 50/50 (v/v)   
Bu�er solution: aqueous solution of 13.5 mM NaH2PO4 x H2O and 52.9 mM KH2PO4  
 
Gradient sample solution and solvent:   
  
  

 
 
Gradient reference solution and identity solution:  
 
 
 
 
Injection vol.:   10 μL   
Flow:    0.8 mL/min     
Column temp.: 30 °C   
Detection:  UV 203 nm      
Autosampler temp.: 20 °C  
Run time:  70 min 
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The list below shows the seven extracts of the first tier of products 
which are now exclusively available through Sigma-Aldrich.  
In collaboration with HWI, we plan to add more plant extracts  
to this portfolio soon. Please visit our webpage at  
sigma-aldrich.com/plantextracts for a current product listing. 

An overview of the complete product offering of analytical  
standards for medicinal plants can be found at:  
sigma-aldrich.com/medicinalplants

[1] Analytix 1 2010

Description Marker Ingredients Product Number Package Size
Crataegus spp extract Vitexin rhamnoside 05095001 150 mg
Harpagophytum procumbens extract Harpagoside 05125001 150 mg
Hypericum perforatum extract Hypericin 05295001 150 mg
Panax ginseng extract Ginsenosides Rb1+Rg1 05115001 150 mg
Passiflora incarnata extract Isovitexin 05085001 150 mg
Silybum marianum extract Silybin A+B 05135001 150 mg
Valeriana officinalis extract Valerenic acid 05105001 150 mg

Table 1 Products of the First Tier of Plant Extracts

sigma-aldrich.com/medicinalplants

Packaging and Documentation
The plant extracts are sold in units of 150 mg each, filled in amber 
glass bottle with secure twist cap that is sealed in an aluminum bag 
for maximum protection against humidity, air and light. The product 
is accompanied by a certificate containing information on the tested 
identity markers as well as giving the quantitative value for the 
quantified component as a mass fraction (mg/g). In addition, a leaflet 
is delivered along with the product, containing further details such 
as the chromatographic method and chromatograms of the extracts 
including peak assignment and a chromatogram of the standard 
solution used for quantification of the marker. As an example, find 
the method description and chromatogram for the panax ginseng 
extract (product 05115001) in Figure 1.

Get Reliable Results Using Traceable Organic CRMs! 
Find an up-to-date product list at sigma-aldrich.com/organiccrm

TraceCERT® organic CRMs are characterized by: 

 • Certified content by high-performance quantitative NMR (HP-qNMR) 
 • Superior level of accuracy, calculated uncertainties, and lot-specific values
 • Traceability to NIST Standard Reference Material
 • Production and certification in accordance with ISO/IEC 17025 and ISO Guide 34

The TraceCERT® organic CRMs product range includes close to 200 products. The portfolio is continuously 
growing in order to offer you reliable and traceable reference materials for the analytes you need.

Back to Table of Contents
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New Deuterated Standards for Active Substances  
in Sunscreens
Sigma-Aldrich® Complements Its Comprehensive Portfolio of UV-Blockers  
with Isotope-Labeled Standards
Matthias Nold, Product Manager Analytical Standards

matthias.nold@sial.com

Cat. No. Compound Package Size
36383 2-Ethyl-d5-hexyl-2,3,3,4,4,5,5,6,6,6-d10 

4-methoxycinnamate
10 mg

90288 Hexyl 2-[4-(diethylamino)-2-
hydroxybenzoyl]benzoate-3,4,5-6-d4

10 mg

49949 Homosalate-(benzoic ring-d4) 10 mg
00609 Octocrylene-(2-ethyl-d5-hexyl-

2,3,3,4,4,5,5,6,6,6-d10)
10 mg

73875 Oxybenzone-(phenyl-d5) 10 mg

Table 1 New Deuterated Analytical Standards for Sunscreen  
Lotion Ingredients

Active ingredients in sunscreens are usually aromatic compounds 
which absorb high-energy UV light and then release the energy 
as lower-energy rays. Due to their high level of effectiveness in 
absorbing or scattering ultraviolet radiation, they are able to protect 
skin and prevent severe damage such as sunburn and skin cancer. 

In Analytix 4/2013, we showed an overview of Sigma-Aldrich’s 
comprehensive offering of analytical standards for UV absorbers, 
including all the common active compounds found in sunscreens, as 
per both U.S. and EU regulations, for quality control in the cosmetic 
industry and for environmental analysis. To this portfolio we are now 
adding five deuterated standards for use as internal standards for 
LC-MS applications. 

A complete list of all UV absorber standards can be found on our 
website at sigma-aldrich.com/uvblockers

Back to Table of Contents
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Pharmaceutical Impurities
New Standards Available for Quality Control of Active  
Pharmaceutical Ingredients

Matthias Nold, Product Manager Analytical Standards

matthias.nold@sial.com

Chemically manufactured pharmaceutical products can be 
contaminated with unwanted by-products  generated during synthesis. 
Limits for these related compounds are usually regulated in the 
corresponding pharmacopoeia monographs issued by pharmacopoeia 
institutions such as USP (US pharmacopoeia) or EP (European 
pharmacopoeia). For a number of these related substances (but not  
for all of them), a compendial standard from USP or EP is available.

Sigma-Aldrich® is continuously expanding its offering of Pharmaceutical 
Impurity Standards. With regard to the type of certification and 
depending on the availability of compendial standards, there are three 
types of products available. When no USP or EP compendial standards 
are available, the products are either provided as analytical standards 

grade or as certified reference materials (CRMs). Specifications of the 
analytical standards generally include chromatographic purity, water 
content (determined by Karl Fischer) and structure confirmation by 
NMR. The CRMs are provided with a quantitative mass balance value 
according to ISO/IEC 17025 and ISO Guide 34.

In cases where USP or EP provides a compendial standard, our 
products normally are qualified as secondary standards traceable 
to one or several corresponding compendial primary standards. In 
addition to the pharmacopoeia standard traceable value, a certified 
value according to ISO/IEC 17025 and ISO Guide 34 is also provided. 

The most recent additions to this product line are listed below. On 
our website at sigma-aldrich.com/pharmaimpurities you can find 
an up-to-date list of products, which is structured according to the 
corresponding APIs.
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Product Code Chemical Name Package Size
Acetaminophen A H & PHR1612 4’-Acetoxyacetanilide 50 mg

B B & PHR1642 N-(4-Hydroxyphenyl)Propanamide 50 mg

C A & PHR1531 2-Acetamidophenol 200 mg

D D & PHR1530 Acetanilide 200 mg

F F * PHR1150 4-Nitrophenol 1 g

J J * PHR1149 4-Chloroacetanilide 1 g

K K & PHR1148 4-Aminophenol 1 g

Celecoxib A A & PHR1706 4-[5-(3-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide 0.5 ml

B B & PHR1707 4-[3-(4-methylphenyl)-5-(trifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide 100 mg

Chlorphenamine B B * PHR1647 2,2’-Dipyridylamine 200 mg

C C * PHR1688 3-(4-Chlorophenyl)-N-methyl-3-(pyridin-2-yl)propan-1-amine maleate salt 50 mg

Ciprofloxacin A A & PHR1174 Fluoroquinolonic acid 500 mg

Diphenhydramine B + 62226 2-[(RS)-(4-Methylphenyl)phenylmethoxy]-N,N-dimethylethanamine hydrochloride 50 mg

Guaifenesin D D + 91277 1,3-Bis(2-methoxyphenoxy)-2-propanol 50 mg

B B * PHR1543 2-(2-Methoxyphenoxy)-1,3-propanediol 50 mg

Ibuprofen C + 79763 (2RS)-2-(4-Isobutylphenyl)propionamide 50 mg

J J + 90994 (2RS)-2-(4-Isobutyrylphenyl)propionic acid 50 mg

L + 62248 2-[4-(1-Hydroxy-2-methylpropyl)phenyl]propanoic acid 50 mg

P + 62728 (2RS)-2-[4-(2-Methylpropyl)phenyl]propan-1-ol 50 mg

Q + 61849 2-[4-(2-Methylpropyl)phenyl]ethanol 50 mg

E & PHR1146 1-[4-(2-methylpropyl)phenyl]ethanone 500 mg

Lidocaine B B * PHR1670 2-(diethylazinoyl)-n-(2 6-dimethylphenyl)acetamide 100 mg

H H & PHR1673 n-(2,6-Dimethylphenyl)chloroacetamide 100 mg

Omeprazole C + 42639 5-Methoxy-2-{[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyl]thio}-1H-benzimidazole/Ufiprazole 50 mg

A D & PHR1648 5-Methoxy-2-{[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyl]sulfonyl}-1H-benzimidazole 30 mg

I I & PHR1650 4-methoxy-2-[[(5-methoxy-1H-benzimidazol-2-yl)sulfonyl]methyl]-3,5-dimethylpyridine 1-oxide 30 mg

Valproic acid A + 44344 Valeric acid 50 mg

Table 1 New Pharmaceutical Impurity Standards.  Grades: * = CRM; & = Secondary Standard and CRM; + = Analytical Standard

sigma-aldrich.com/pharmaimpurities

Back to Table of Contents
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Soil Matrix Certified Reference Materials 
Manufactured and Certified in Accordance with ISO Guide 34 and ISO/IEC 17025

Coralie Leonard, Product Manager 

coralie.leonard@sial.com

Sigma-Aldrich® offers a wide range 
of certified reference materials 
(CRMs), manufactured and certified 
in accordance with ISO Guide 34 
and ISO/IEC 17025. Having both 
these accreditations is considered 
the “Gold Standard” for the 
production of certified reference 

materials. The Sigma-Aldrich CRM production sites are accredited 
by ACLASS or SAS, both of which are signatories to the ILAC – the 
International Laboratory Accreditation Cooperation. This means 
that these accreditation bodies demonstrated that they conform to 
international standards and, as a result, the accreditation they grant 

is recognized internationally. This allows manufacturers and testing 
laboratories to operate on a global basis.

Sigma-Aldrich offers a wide range of environmental CRMs as neat or 
standard mixes in solution as well as a range of matrix CRMs. These 
include drinking water, wastewater, seawater, sewage and soils. Our 
soil matrices are real soil analogs. They are a complex mixture of 
the main components of natural soils. Each one of our soil CRMs is 
engineered to better mimic the natural conditions of soil maturation. 
For example, we add our target analytes in multiple stages before 
the grinding process. This proprietary production process allows us 
to achieve a high quality soil CRM that will better mirror the real field 
samples a laboratory would receive.  
Learn more about our standards on our new portal:  
sigma-aldrich.com/standards

Soil Matrix CRMs
Cat. No. Analyte Description Matrix Package Size
Metals

SQC001 Metals Real soil analoge* 30 g

SQC001S Metals Sewage sludge 30 g

CRM048 Trace metals Sand 50 g 

CRM046 Trace metals Clay 50 g

CRM033 Trace metals Loamy sand 50 g

CRM027 Trace metals Sandy loam 50 g

CRM052 Trace metals Loamy clay 50 g

CRM049 Trace metals Sandy clay 50 g

Inorganics

SQC013 Anions Real soil analoge* 30 g

CRM701 Anions Clay 50 g

CRM702 Anions Loamy sand 50 g

CRM700 Anions Sandy loam 50 g

SQC012-CRM041 Chromium VI Real soil analoge* 30 g

CRM060 Chromium VI Clay 50 g

CRM061 Chromium VI Sandy loam 30 g

SQC011 Cyanide Real soil analoge* 100 g

CRM751 Cyanide Clay 30 g

CRM752 Cyanide Sandy loam 30 g

CRM750 Cyanide Sediments 30 g

SQC014 Nutrients Real soil analoge* 100 g

CRM090 Nutrients Clay 100 g

CRM092 Nutrients Sand 100 g

CRM091 Nutrients Sandy loam 100 g

Organics

SQC003 BNAs Real soil analoge* 40 g

CRM114 BNAs Loam 100 g

CRM122 BNAs Sandy soil 100 g

CRM113 BNAs Loamy sand 100 g

Cat. No. Analyte Description Matrix Package Size
CRM143 BNAs Sandy loam 50 g

CRM513 BTEX/GRO Real soil analoge* 30 g

CRM502 BTEX/GRO Clay 30 g

CRM307 BTEX/GRO Loamy clay 30 g

CRM500 BTEX/GRO Sandy loam 30 g

SQC025 BTEX/MTBE Real soil analoge* 30 g

SQC009 Chlorinated Pesticides Real soil analoge* 50 g

SQC007 Diesel Real soil analoge* 100 g

CRM558 Diesel Clay loam 100 g

CRM356 Diesel Loamy sand 100 g

CRM355 Diesel Sandy loam 100 g

SQC016 Dioxin and Furans Real soil analoge* 10 g

SQC008 Gasoline Real soil analoge* 30 g 

SQC004 Herbicides Real soil analoge* 50 g

CRM808 Herbicides Loam 50 g

CRM810 Herbicides Loamy sand 50 g

CRM803 Herbicides Sandy loam 50 g

SQC021 Organophosphorus 
Pesticides

Real soil analoge* 50 g

SQC017 PAHs Real soil analoge* 40 g

CRM170 PAHs Clay 50 g

CRM141 PAHs Loamy clay 50 g

CRM115 PAHs Loamy sand 100 g 

CRM818 Pesticides Loam 50 g

CRM847 Pesticides Clay loam 50 g

CRM846 Pesticides Loamy sand 50 g

CRM804 Pesticides Sandy loam 50 g

SQC026 TPH Real soil analoge* 100 g

CRM372 TPH Sand 100 g

Standards
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Cat. No. Analyte Description Matrix Package Size
CRM359 TPH Clay loam 100 g
CRM352 TPH Loamy sand 100 g
CRM355 TPH Sandy loam 100 g
CRM361 TPH Sea sediments 100 g
SQC002L VOAS in Soil – Low 

Level
Real soil analoge* 30 g

SQC002H VOAS in Soil – 
Medium Level

Real soil analoge* 25 g

*  Samples obtained from PT rounds – material prepared with Sigma-Aldrich 
proprietary production process

Clean Soils Matrix CRMs
Cat. No. Description Package Size
CLNSOIL5 Clean clay 100 g
CLNSOIL2 Clean clay loam 250 g
CLNLOAM6 Clean loam soil 100 g, 250 g
CLNSAND4 Clean sand 100 g, 250 g
CLNSOIL3 Clean sandy loam 250 g
CLNSOIL1 Clean sandy soil 100 g
CLNSED2 Clean sediment 100 g

Sigma-Aldrich also has an extensive and continuous program of new 
product development. If there is an environmental CRM that you 
would like to see added, please provide feedback to the Standards 
team on standardseu@sial.com

sigma-aldrich.com/cerilliant

Back to Table of Contents

NEW: Drug Interference Mixes
Certified Reference Solutions for Interference Testing

Maximilian Magana, Technical Marketing Specialist 

max_magana@cerilliant.com

Derrell Johnson, Manager, New Product Strategy and Tactical Marketing

derrell_johnson@cerilliant.com

Clinical Laboratory Improvement Amendments (CLIA) regulations 
require manufacturers of diagnostics and laboratory-developed 
tests (LDTs) to determine the effect of interfering substances during 
design, method development and validation [1], [3].The presence of 
interfering substances, which often include drugs and their metabolites, 
impacts measurement accuracy of the analyte of interest [1]. Interfering 
compounds originate from many sources including sample matrix, 
contaminants inadvertently introduced during handling or sample 
preparation, or samples from patients on multiple drug regimens [2], [3].

The importance of identifying interfering substances is critical 
for numerous testing applications ranging from therapeutic 
drug monitoring (TDM), confirmatory drug testing, and forensic 
and toxicological analysis to pharmacokinetic (DMPK) studies 
and metabolomics. Interference testing is performed during the 
development and validation of analytical methods to eliminate 
inaccurate quantitation or misclassification/misidentification of  
target analytes.

Cerilliant offers seven interference mixes containing over fifty of the 
most routinely monitored over-the-counter (OTC) and prescription 
drugs. These mixes may be ordered separately or together as a kit for 
added convenience. Cerilliant’s drug interference mixes are intended 
for qualitative use only in the evaluation of interferences between 

the mix components and target analytes of interest in a testing 
laboratory’s analytical method.

View sigma-aldrich.com/cerilliant to view Cerilliant’s extensive 
catalog offering of solution Certified Reference Materials (CRMs).

Register at sigma-aldrich.com/registercerilliant to receive news on 
the latest reference standards introduced by Cerilliant.

References:
[1] http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2901657/
[2] http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3570853/
[3] http://wenku.baidu.com/view/2051a3176edb6f1aff001f6d

mailto:standardseu@sial.com
http://sigma-aldrich.com/cerilliant
http://sigma-aldrich.com/cerilliant
http://sigma-aldrich.com/cerilliant
http://sigma-aldrich.com/registercerilliant
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2901657/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3570853/
http://wenku.baidu.com/view/2051a3176edb6f1aff001f6d
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Cerilliant® Drug Interference Mixes
Cat. No. Brand Description
I-023 Cerilliant Drug Interference Mix 1 (For Qualitative Use Only) 

8 Components in Methanol, 1 mL/ampoule

Acetaminophen 
Caffeine 
(-)-Cotinine 
Ibuprofen

1000 μg/mL 

1000 μg/mL 

1000 μg/mL 

1000 μg/mL

Naproxen 
(-)-Nicotine 
Phentermine 
R,R-(-)-Pseudoephedrine

1000 μg/mL 

1000 μg/mL 

100 μg/mL 

100 μg/mL

I-024 Cerilliant Drug Interference Mix 2 (For Qualitative Use Only) 
5 Components in Methanol, 1 mL/ampoule

Gabapentin 
Pregabalin 
Salicylic acid

100 μg/mL 

100 μg/mL 

100 μg/mL

Valproic acid 
Vigabatrin

100 μg/mL 

100 μg/mL

I-025 Cerilliant Drug Interference Mix 3 (For Qualitative Use Only) 
6 Components in Acetonitrile, 1 mL/ampoule

Aripiprazole  
Lacosamide 
Oxcarbazepine

100 μg/mL 

100 μg/mL 

100 μg/mL

(+)-Propoxyphene 
Rufinamide 
Warfarin

50 μg/mL 

100 μg/mL 

1000 μg/mL

I-026 Cerilliant Drug Interference Mix 4 (For Qualitative Use Only) 
12 Components in Methanol, 1 mL/ampoule

Alprazolam 
Cimetidine 
Citalopram HBr 
Clopidogrel bisulfate 
Clonazepam 
Dextromethorphan

100 μg/mL 

100 μg/mL 

100 μg/mL (as free base) 

100 μg/mL (as free base) 

100 μg/mL 

50 μg/mL

Fluconazole  
Hydrochlorothiazide 
Lamotrigine 
Levothyroxine 
Methylphenidate HCl 
Omeprazole

100 μg/mL 

100 μg/mL 
100 μg/mL 

5 μg/mL 

100 μg/mL (as free base) 

100 μg/mL

I-027 Cerilliant Drug Interference Mix 5 (For Qualitative Use Only) 
10 Components in Methanol, 1 mL/ampoule

Carbamazepine 
Levetiracetam 
Metformin HCl 
Phenobarbital 
(R)-Phenylephrine HCl

100 μg/mL 

100 μg/mL 

100 μg/mL (as free base) 

100 μg/mL 

100 μg/mL (as free base)

Phenytoin 
Sertraline HCl 
Topiramate 
Zolpidem tartrate 
Zonisamide

100 μg/mL 
100 μg/mL (as free base) 

100 μg/mL 

100 μg/mL 

100 μg/mL

I-028 Cerilliant Drug Interference Mix 6 (For Qualitative Use Only) 
8 Components in Methanol, 1 mL/ampoule

Amlodipine besylate 
Atorvastatin calcium salt 
Azithromycin 
Bupivacaine HCl

5 μg/mL (as free base) 

100 μg/mL (as free base) 

100 μg/mL (as free base) 

100 μg/mL (as free base)

Cetirizine diHCl 
Dimenhydrinate 
Lisinopril 
Loratidine

50 μg/mL (as free base) 

100 μg/mL 
100 μg/mL (as free base) 

100 μg/mL

I-029 Cerilliant Drug Interference Mix 7 (For Qualitative Use Only) 
6 Components in Methanol, 1 mL/ampoule

Montelukast sodium  
Pioglitazone HCl 
Prednisolone 

100 μg/mL (as free base) 

100 μg/mL (as free base) 

100 μg/mL

Prednisone 
Procainamide HCl 
Simvastatin

50 μg/mL 

100 μg/mL (as free base) 

100 μg/mL

I-030 Cerilliant Drug Interference Mix Kit (For Qualitative Use Only) 

1 ampoule of each of the listed standards 
7 ampoules per kit

Drug Interference Mix 1 
Drug Interference Mix 2 
Drug Interference Mix 3 
Drug Interference Mix 4 
Drug Interference Mix 5 
Drug Interference Mix 6 
Drug Interference Mix 7

I-023 
I-024 
I-025 
I-026 
I-027 
I-028 
I-029
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High-Quality IC-Certified Reference Standards 
IC TraceCERT®

Magdalena Ulman, Product Manager, Analytical Reagents  

magdalena.ulman@sial.com

Our IC TraceCERT standards are produced under double-
accreditation, fulfilling ISO/IEC 17025 and ISO Guide 34.  
Other features include:

• The certified value of the reference material is directly traceable 
to the SI unit (kg) and is also measured against an internationally 
recognized reference material (from NIST, BAM or other)

• Information about traceability and uncertainty is included in the 
certificate according to ISO Guide 31, and an expiry date is also given

• Certificates can be accessed on the web by using the product and 
lot numbers

• IC standards are offered in HDPE bottles

• In most cases relevant impurities are stated for the inorganic  
single-ion standards

The portfolio of IC CRMs includes inorganic anion and cation, organic 
anion, as well as multi-ion standards. It is also possible to request a 

quote for a customized standard solution at our custom standards 
platform: sigma-aldrich.com/csp
We continually develop our portfolio, and in the near future, a  
new group of IC CRMs will be available for carbohydrates and sugar 
alcohols!

Visit our website to view IC high-purity Certified Reference Standards 
at: sigma-aldrich.com/ic

sigma-aldrich.com/ic

Announcing the  
NEW Analytical Standards Portal
Explore our entire analytical standards’ offering at  
sigma-aldrich.com/standards

Back to Table of Contents

http://sigma-aldrich.com/csp
http://sigma-aldrich.com/ic
http://sigma-aldrich.com/ic
http://sigma-aldrich.com/ic
http://sigma-aldrich.com/standards
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Primary Standards for Titrimetric Analysis 
Products Certified by the Federal Institute for Material Research  
and Testing (BAM)

Jens Boertz, Product Manager Analytical Reagents

jens.boertz@sial.com

A primary standard in metrology is a standard that is sufficiently 
accurate such that it is not calibrated by or subordinate to other 
standards. Primary standards are defined via other quantities like 
length, mass and time. Primary standards are used to calibrate other 
standards referred to as working standards.

Standards in general are widely used in analytical chemistry. Here, 
a primary standard is typically a reagent which can be weighed 
easily, and which is so pure that its weight is truly representative of 
the number of moles of substance contained. Features of a primary 
standard include:

• High purity

• Stability

• Low hygroscopicity (to minimize weight changes due to humidity)

• High equivalent weight (to minimize weighing errors) 
The primary standards presented in the table below have all features 
and can be used for the applications as follows:

Cat. No. Brand Description Package Size
17971 Fluka Arsenic trioxide, As2O3, certified reference material for titrimetry, certified by BAM, according to ISO 17025, >99.5% 10 g
12353 Fluka Benzoic acid, certified reference material for titrimetry, certified by BAM according to ISO 17025, ≥99.5% 25 g
21067 Fluka Calcium carbonate, CaCO3, certified reference material for titrimetry, certified by BAM, according to ISO 17025, >99.5% 25 g
42019 Fluka Potassium dichromate, K2Cr2O7, certified reference material for titrimetry, certified by BAM, according to ISO 17025, 

>99.5%
50 g

60357 Fluka Potassium hydrogen phthalate, KHP, certified reference material for titrimetry, certified by BAM, according to ISO 
17025, >99.5%

50 g

60386 Fluka Potassium iodate, KIO3, certified reference material for titrimetry, certified by BAM, according to ISO 17025, >99.5% 50 g
71363 Fluka® Sodium carbonate, Na2CO3, certified reference material for titrimetry, certified by BAM, according to ISO 17025, >99.5% 50 g
71387 Fluka Sodium chloride, NaCl, certified reference material for titrimetry, certified by BAM, according to ISO 17025, >99.5% 25 g
71804 Fluka Sodium oxalate, Na2(COO)2, certified reference material for titrimetry, certified by BAM, according to ISO 17025, >99.5% 25 g
93440 Fluka Tris(hydroxymethyl)aminomethane, Tris, certified reference material for titrimetry, certified by BAM, according to ISO 17025, 

>99.5%
50 g

• Sodium carbonate (for the standardization of aqueous acids HCl, 
H2SO4 and HNO3 (not for acetic acid)

• Benzoic acid for standardization of waterless basic solutions 

• Arsenic trioxide for making sodium arsenite solution for 
standardization of sodium periodate solution

• Potassium hydrogen phthalate (usually called KHP) for 
standardization of aqueous base and perchloric acid in acetic  
acid solutions

• Sodium chloride for standardization of silver nitrate solutions

• Sodium carbonate for the standardization of EDTA solutions

• Potassium dichromate for the standardization of sodium 
thiosulfate or the quantification of ethanol in aqueous solution

• Potassium iodate for the standardization of sodium thiosulfate

• Sodium oxalate for the standardization of potassium 
permanganate solutions and for the standardization of bases

• Tris(hydroxymethyl)aminomethane for the standardization of HCl 
and acids

Matrix Substances for MALDI-MS
Choosing the right matrix for the analyte 
of interest is essential for any successful 
MALDI analysis. Sigma-Aldrich® offers 
the most comprehensive selection 
of pure and ultra-pure matrices for 
MALDI-MS, covering matrices suitable 
for many different analytes such as 
proteins, peptides, polymers, lipids, 
oligonucleotides, and many more. 

Modern Ionic Liquid Matrices (ILMs) extend the unique properties of 
ionic liquids to MALDI-MS.

• High chemical purity to improve crystallization

• Low trace metal content to minimize adduct formation and 
simplify the resulting MS spectrum

• Ultra-pure grades of the most popular matrix substances with 
extremely strict specifications concerning purity, trace metal 
content, appearance and solubility

For a complete up-to-date and filterable product listing, please visit 
our Matrix Selection page at sigma-aldrich.com/maldimatrix

Standards
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MALDI-Mass  
Spectrometry 

Serving all your needs for

• Matrices and Reagents

• Standards

• Solvents

• Separation SuppliesQuality Exceeding Expectations

http://sigma-aldrich.com/maldimatrix
http://www.sigmaaldrich.com/content/dam/sigma-aldrich/docs/Fluka/General_Information/1/maldi_product_overview_oyc.pdf
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ULTRA100 Certified Low Level TOC Vials
From Dual Accredited Producer Altus Science

Jens Boertz, Product Manager Analytical Reagents

jens.boertz@sial.com

Lisa Fitzpatrick, Tactical Marketing Manager

lisa.fitzpatrick@sial.com

Total organic carbon (TOC) can be used as a non-specific indicator of water quality or 
cleanliness of pharmaceutical manufacturing equipment. Meticulously cleaned vials are 
essential in supporting these measurements. Individual certificates of conformance are 
included with each case of vials.

Cat. No. Brand Description Package Size
ULTRA06 Fluka® Box of 6 x 40 mL Certified Clean Borosilicate Glass Vials with 24 mm Cap and Silicone PTFE Lined Septa. Case 

includes individual certificate. Certified vials have <0.010 mg/L C from TOC. All 6 vials also include dust caps.
6 EA

ULTRA100 Fluka Box of 100 x 40 mL Certified Clean Borosilicate Glass Vials with 24 mm Cap and Silicone PTFE Lined Septa. Case 
includes individual certificate. Certified vials have <0.010 mg/L C from TOC. All 100 vials also include dust caps.

100 EA

A-2025-040 Fluka ISO 17025 & ISO Guide 34 CRM – USP TOC System Suitability Set. Set includes 4 x 40 mL vials – 2 USP reagent 
water. 1 of 0.500 mg/L C USP Sucrose & 1 x 0.500 mg/L from USP 1,4-Benzoquinone – all CRMs are phosphoric 
acid stabilized – kit comes with individual certificate of analysis for each CRM.

1 EA

About Altus Science
Altus Science is a Certified Reference Material (CRM) provider, 
focusing on Total Organic Carbon (TOC) and Conductivity CRMs.  
Altus Science provides Calibration, Validation and Consumables for  
all makes of TOC analyzers.

Altus Science recognizes the importance of high quality CRMs. 
The facility is home to a range of analytical instruments used for 
verification purposes. 

Altus Science began trading in 2012 was successfully assessed by 
UKAS, and audited to both ISO 17025 and ISO Guide 34 in July 2013. 
The culture of quality is a fundamental foundation of Altus Science’s 
business.

Based in Vanguard House in Sci-Tech Daresbury, UK, Altus Science 
operates a tightly controlled manufacturing facility.

sigma-aldrich.com/analytix
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NPC

Do you use our  
IR product line  
from Specac®?
Our portfolio of Specac products for 
high performance measurements 
within IR spectroscopy includes:

•   Quest™ and Golden Gate™ ATR units 
and dedicated supplies 

•   IR liquid sample cells and parts

•  Lab pellet presses 

•   Film makers 
 
Get more information at  
sigma-aldrich.com/specac

Are you familiar with our UV-Vis  
optical components line from Hellma®?
Portfolio of our Hellma products includes:

 • Cells for absorption, fluorescence and special  
application measurements

 • UV-Vis reference materials

 • Cleaning concentrate for cells and optical components

Check out our website at sigma-aldrich.com/hellma 

Back to Table of Contents

http://sigma-aldrich.com/specac
http://sigma-aldrich.com/hellma
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Get Ready for ICH Q3D, USP and Ph. Eur. 5.20  
Elemental Impurities Testing
…with Fluka®’s TraceSELECT® and TraceCERT® Products

Matthias Drexler, Product Manager, Analytical Reagents and Spectroscopy 

matthias.drexler@sial.com

There are various reasons why elemental impurities can be present 
in pharmaceutical products, including intentional use during 
synthesis of the drug, contamination during processing, or impurities 
present in raw materials. In most cases, the elemental impurities 
are not beneficial to the patient, or in the worst case, can be toxic, 
so monitoring, reporting and tracking elemental impurity levels is 
required.

In December 2014, the International Conference on Harmonisation 
(ICH) completed step 4 of the harmonization for the Guideline for 
Elemental Impurities (Q3D). This new global policy for limiting heavy 
metals and elemental impurities in drug products is now moving 
into step 5, which entails implementation in the corresponding 
pharmacopeia chapters. Both USP and Ph.Eur. have communicated 
that the corresponding chapters (USP 232 and Ph. Eur. 5.20) will 
reflect the ICH Q3D limits. 

In the ICH Q3D guideline, every listed element has been assigned a 
class – 1, 2A, 2B or 3 – taking current toxicological information into 
account. Depending on this class, together with the type of patient 
exposure to the drug (oral, parenteral or by inhalation) and whether the 

element was intentionally added 
during drug production, that 
specific element has to be included 
in a risk assessment. In addition, a 
Permitted Daily Exposure (PDE) is 
defined, which states the quantity 
of the element that can be taken in 
daily without negative effects.

The PDE ranges from very low values, such as 1 μg/day for Hg in 
inhalation products, up to 11,000 μg/day of Ba in an oral product. 
Based on the PDE, the maximum content limits for drug products 
can be calculated based on the daily intake of the pharmaceutical. 
The left side of Table 1 shows both ICH Q3D class and concentration 
limits (in mg/kg) listed for drug products with an intake of ≤10 grams 
per day. 

Sample Digestion and Dissolution Reagents for ICP and AAS
Although ICH Q3D does not include any information on preferred 
sample preparation or instrumental methods, both USP <233> 
and Ph. Eur. 2.4.20 list a range of suitable techniques. Those most 
commonly used are based on inductively coupled plasma (ICP-
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ss ICH Q3D1 Concentration Limits (in mg/kg) for Maximum Specifications for TraceSELECT® Products in (mg/kg):
Oral  
Exposure

Parenteral  
Exposure

Inhalation  
Exposure

Nitric 
Acid

Water DMSO H2O2 HCl
≥30%

HCl
≥37%

HCl
34–37%

H3PO4 H2SO4

Cat. No. 
84385

Cat. No. 
95305

Cat. No. 
01934

Cat. No. 
95321

Cat. No. 
08256

Cat. No. 
84415

Cat. No. 
72787

Cat. No. 
64957

Cat. No. 
84716

Ag 2B 15 1 0.7 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.001 0.001

As 1 1.5 1.5 0.2 0.0005 0.001 0.01 0.001 0.001 0.005 0.005 0.002 0.001
Au 2B 10 10 0.1 0.001 0.001 0.0005 0.0005 0.001 0.001 0.001 0.001 0.001

Ba 3 140 70 30 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.001 0.001

Cd 1 0.5 0.2 0.2 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.001 0.0005

Co 2A 5 0.5 0.3 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.001 0.0005

Cr 3 1100 110 0.3 0.001 0.001 0.005 0.0005 0.001 0.001 0.001 0.02 0.001

Cu 3 300 30 3 0.0005 0.001 0.005 0.0005 0.001 0.001 0.001 0.005 0.001

Hg 1 3 0.3 0.1 0.0005 0.001 0.005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005

Ir 2B 10 1 0.1 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Li 3 55 25 2.5 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.001 0.0005

Mo 3 300 150 1 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.005 0.0005

Ni 2A 20 2 0.5 0.001 0.001 0.005 0.0005 0.001 0.001 0.001 0.02 0.002

Os 2B 10 1 0.1 0.0005 0.001 0.001 0.0005 0.001 0.001 0.001 0.0005 -

Pb 1 0.5 0.5 0.5 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.001 0.001

Pd 2B 10 1 0.1 0.0005 0.001 0.001 0.0005 0.001 0.001 0.001 0.001 0.0005

Pt 2B 10 1 0.1 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.001 0.0005

Rh 2B 10 1 0.1 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Ru 2B 10 1 0.1 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 -

Sb 3 120 9 2 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.5 0.001
Se 2B 15 8 13 0.001 0.001 0.01 0.0005 0.001 0.001 0.001 0.005 0.0005

Sn 3 600 60 6 0.0005 0.001 0.0005 0.0005 0.001 0.001 0.001 0.002 0.001
Tl 2B 0.8 0.8 0.8 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

V 2A 10 1 0.1 0.001 0.001 0.0005 0.0005 0.001 0.001 0.001 0.001 0.001

Table 1 Concentration Limits (for Drugs with a Daily Dose of ≤10 Grams) and Maximum Specifications for Selected TraceSELECT Products (all Concentrations in mg/kg)
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ICH Q3D1 Concentration Limits (in mg/kg) for ICH Q3D  
Impurities 
Standard  
1

ICH Q3D 
 Impurities 
Standard  
2

ICH Q3D  
Impurities 
Standard  
3

Single-element CRM Solutions

Oral  
Exposure

Parenteral  
Exposure

Inhalation
Exposure

Cat. No. 19041  
in 100 mL

Cat. No. 73108  
in 100 mL

Cat. No. 69729  
in 100 mL

1 mg/L  
each  
in 100 mL 

1000 mg/L  
each 
in 100 mL

10,000 mg/L  
each 
in 100 mL

Ag 2B 15 1 0.7 150 mg/L 69389 12818 91543
As 1 1.5 1.5 0.2 15 mg/L 75016 01969 67904
Au 2B 10 10 0.1 100 mg/L — 38168 —
Ba 3 140 70 30 140 mg/L 75017 59943 75187
Cd 1 0.5 0.2 0.2 5 mg/L 12313 36379 90006
Co 2A 5 0.5 0.3 50 mg/L 41798 30329 01488
Cr 3 1100 110 0.3 1100 mg/L 72995 74582 93104
Cu 3 300 30 3 300 mg/L 41621 68921 94459
Hg 1 3 0.3 0.1 30 mg/L — 28941 75111
Ir 2B 10 1 0.1 100 mg/L — — —
Li 3 55 25 2.5 55 mg/L 39185 12292 90766
Mo 3 300 150 1 300 mg/L 04488 68780 —
Ni 2A 20 2 0.5 200 mg/L 72631 28944 19013
Os 2B 10 1 0.1 100 mg/L — — —
Pb 1 0.5 0.5 0.5 5 mg/L 75015 41318 39082
Pd 2B 10 1 0.1 100 mg/L 42396 77091 50719
Pt 2B 10 1 0.1 100 mg/L 49763 19078 74554
Rh 2B 10 1 0.1 100 mg/L — 04736 —
Ru 2B 10 1 0.1 100 mg/L — — —
Sb 3 120 9 2 120 mg/L — 73495 91482
Se 2B 15 8 13 150 mg/L 56544 50002 98838
Sn 3 600 60 6 600 mg/L 63564 92615 42991
Tl 2B 0.8 0.8 0.8 8 mg/L — 51873 05295
V 2A 10 1 0.1 100 mg/L 75593 18399 44712

Table 2 Default Concentration Limits (in mg/kg) and Suitable Multi-Element and Single-Element CRM Solutions

Trace Analysis
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OES/MS) or atomic absorption (AAS) 
spectrometry. Sample preparation and 
instrument calibration are two crucial steps 
for these analytical methods. In atomic 
spectrometry techniques, the sample usually 
has to be either digested by combinations 
of different aqueous solutions, or simply 

diluted by a suitable solvent before measurement. As these reagents 
are usually used in large excess relative to the sample, they have to 
exhibit very high purity for each individual element to offer sufficiently 
low blank values. The right-hand side of Table 1 shows the maximum 
specifications for a selection of TraceSELECT products, which are 
several orders of magnitude below the limits required by the 
guidelines. This makes the product range ideal for sample preparation 
steps in analysis against ICH Q3D, USP <232> and Ph. Eur. 5.20 limits.

Furthermore, TraceSELECT reagents for sample digestion and 
dissolution are:

• Tested against as many as 80 individual elemental impurities

• Specified orders of magnitude below ICH Q3D limits (see Table 1)

• Filled in pre-cleaned HDPE or other suitable bottles

• Each lot is ICP tested after filling to ensure top quality
For more information on reagents and certified reference materials for 
inorganic trace analysis, please visit sigma-aldrich.com/traceanalysis
Due to their nature as relative methods, both AAS and ICP techniques 
require regular calibration. Therefore, the quality of the reference 
material used in calibration has a direct effect on the reliability and 
quality of the measurement.

All products in our TraceCERT line of certified reference materials 
(CRM) for inorganic trace analysis are produced under double 
accreditation to ISO/IEC 17025 and ISO Guide 34, offering the highest 
accuracy, reliability and quality. In addition to single-element CRMs 
used for calibration, three multi-element CRMs specifically designed 
around the requirements of ICH Q3D have been developed.  
Table 2 shows the concentration limits for ICH Q3D (≤10 grams per 
day option) on the left-hand side, with an overview of suitable multi- 
and single-element CRMs for ICP and AAS calibration on the right.

All TraceCERT CRMs for ICP are characterized by the following features: 

• Unique level of accuracy and lot-specific values

• Produced in our double-accredited laboratory that fulfills ISO/IEC 
17025 and ISO Guide 34 and traceable to at least two independent 
references (NIST, BAM or SI unit kg)

• Sophisticated packaging and comprehensive documentation, 
including proper uncertainty calculation, expiration date and 
storage information

• Packaged in opaque and gas-tight aluminum foil bags for 
extended stability. Certificates are included and list up to 70 trace 
impurities

For more information and to view sample certificates, please visit: 
sigma-aldrich.com/tracecert

[1] ICH Q3D limits from Step 4 version, December 16th 2014 Option 1 (drug 
products with a daily dose ≤10 grams). USP and the European Pharmacopoeia 
commission have communicated that these limits will be adopted in 
corresponding USP general chapter <232> and Ph. Eur. 5.20.
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Timestrip® – The Smart Way to Measure Time  
and Temperature
Get Control over Time and Temperature

Daniel Weibel, Product Manager Analytical Reagents

daniel.weibel@sial.com

Our new range of Timestrip indicators supports a wide variety of 
lab-related processes and applications. In this fourth article (also see 
Analytix issues 1–3 2015), we turn the spotlight on one particular 
application, and show you how Timestrip can help you meet 
guidelines or regulations for the transport and storage of water 
testing kits.

The quality of water is a powerful environmental determinant of 
health. Drinking water quality management is thus important for 
preventing and controlling water-borne diseases, and drinking 
water analyses are regularly carried out to identify and quantify its 
chemical components and microbiological contaminants [1]. However, 
while these analyses are useful, they are of no value if the samples 
deteriorate before they are used, either because they have been 
left too long, or have been transported and stored in the wrong 
temperature environment. This is where Timestrip indicators can help.

Water testing recommendations and regulations can vary by country 
and authority. WHO guidelines advise that the transport box should 
be chilled using ice or ice-packs with water for rapid cooling with an 
exemplary temperature being 4 °C [2].

Figure1. Timestrip PLUS 0 °C and 8 °C 

Timestrip PLUS indicators monitor temperature and irreversibly 
record if a chosen temperature threshold is breached and for how 
long. If a Timestrip PLUS was activated and attached to a water 
sample on collection, the receiver in the lab would instantly know 
if the sample had been kept cold enough and make a decision on 
whether to accept and test the sample or invalidate and discard it. 
The Timestrip PLUS 0 °C indicates if temperatures rise to 0 °C and 
records up to 12 hours of breach during the total monitoring period, 
which could be days, weeks or months. The Timestrip PLUS 8 °C 
records up to 8 hours of breach of 8 °C. Both are available from stock.

WHO guidelines also advise that the time lapse from collection 
to testing be as short as possible. For microbiological analysis, 
a maximum period of six hours from sampling to analysis is 
recommended, but 24 hours are not to be exceeded. A Timestrip 
time indicator attached to a water sample at the time of collection 
would again inform the tester to accept or discard the sample. With 
Timestrip there is no need to record and calculate dates. It provides 
a visually simple and irreversible display of time  lapsed. A Timestrip 
1 month is currently available from stock and it has a 2 week time 
marker on it. Timestrip is a flexible technology. 

Subject to demand, customized variants can be produced, e.g. a  
6 hour, 24 hour or 7 day Timestrip or a 5 °C Timestrip PLUS. Please  
let us know your ideas and suggestions at timestrip@sial.com
For more information on Timestrip, visit our Web Portal at  
sigma-aldrich.com/timestrip

Cat. No. Brand Description 
93064 Fluka® Timestrip 1 month

07603 Fluka Timestrip 3 months

06797 Fluka Timestrip 6 months

74831 Fluka Timestrip 12 months

03849 Fluka Timestrip 3 months, key chain

06929 Fluka Timestrip 12 months, key chain

06693 Fluka Timestrip Plus -20 °C

92210 Fluka Timestrip Plus 0 °C

08168 Fluka Timestrip Plus 8 °C

92451 Fluka Timestrip Plus 25 °C

80474 Fluka Timestrip Plus 30 °C

80476 Fluka Timestrip Plus Duo 10 °C and 34 °C

Table 1 Timestrip Indicators are Available in Package Sizes of 10 EA, 100 EA 
and 500 EA.

References:
[1] World Health Organization (WHO) Guidelines for drinking-water quality,  

4th ed., 2011. www.who.int/water_sanitation_health/dwq/gdwq3rev/en/
[2] World Health Organization (WHO) Water sampling and analysis.  

In Guidelines for Drinking-water Quality 2nd ed. Vol. 3.  
www.who.int/water_sanitation_health/dwq/2edvol3d.pdf
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Determination of Water Content in Candies
Hydranal® Applications: Caramel Mass, Jelly Sweets, Fruit Gum and Fondant

Andrea Ziegler, Market Segment Manager

andrea.ziegler@sial.com

Water content determination by Karl Fischer titration is a fast, 
accurate and reliable method. Especially for food samples, Karl Fischer 
(KF) titration shows significant advantages over traditional drying 
techniques when determining water content. When food samples are 
heated and dried, the Maillard reaction, a reaction between amino 
acids and reducing sugars, may occur. During this non-enzymatic 
browning process, water is formed as a by-product of the reaction. 
In a drying process, this water would also be detected as weight loss, 
and the result of the determination would be biased. Furthermore, 
volatile components contained in the food samples would evaporate 
and also bias the drying result. KF titration, on the other hand, is 
not influenced by volatile components. Therefore, KF titration is a 
broadly applied technique for determining water content, not only 
in the food industry but also in the chemical, pharmaceutical, and 
petrochemical industries.

In confectionery products, water content affects stability, texture, 
and flow properties of the product. Consequently, it is an important 
parameter which must be closely monitored to hold it within 
specifications.

For the titration of the total water content, the sample should 
dissolve or be dispersed in the working medium. Dissolution can be 
increased by adding a polar solvent such as Formamide, by heating 
the working medium to about 50 °C using a double-walled titration 
vessel connected to a circulator, or by introducing a dispersing device 
to the titration vessel to homogenize or suspend the sample in the 
working medium before starting the titration. Instead of methanol 
as working medium, the ethanol-based Hydranal-CompoSolver E 
can also be used. However, due to the poorer solubility of sugar-
containing samples in this medium, titration times can be longer.

Water Content Determination in Caramel Mass
The texture of candies such as soft caramels (toffees) depends on 
their water content. Soft caramel masses are mainly composed of 
sucrose, milk, starch syrup, invert sugar, and fat; their average water 
content is 4–8% [1]. Generally, the relationship between water content 
and texture is that the higher the water content, the softer the toffee. 
Flavor and quality-defining components such as cream, honey, 
chocolate, nuts, or vitamins are added to the base mixture just  
before shaping the toffees.

Caramel masses do not dissolve easily in the methanolic medium of 
the KF titration at room temperature. Dissolution support is needed 
here and several possibilities are available:

• Addition of Formamide to the working medium

• Titration at 50 °C in a double-walled titration vessel

• Dispersing device introduced to the titration vessel to homogenize 
or suspend the sample in the working medium

Complete dissolution of such samples may take up to several 
minutes. The softened caramel mass may stick to the indicator 
electrode, disrupting indication, and leading to over-titration. This  
can cause erroneous results, as the titration may be stopped 
although the water content has not been completely determined.  
In this case, the electrode must be cleaned and the titration started 
over with a new sample.

Application: Caramel Mass (L413)
20 mL Hydranal-Methanol dry and 20 mL Hydranal-Formamide dry, 
or 20 mL Hydranal-CompoSolver E and 20 mL Hydranal-Formamide 
dry are added to the titration vessel, heated up to 50 °C, and titrated 
to dryness with Hydranal-Composite 5.

Sample size: approx. 0.25 g. The sample can be easily handled using a 
syringe without needle.

If an ethanol-based working medium is preferred over methanol, 
then Hydranal-CompoSolver E can be used. The two-component 
reagent Hydranal-Titrant (E)/Solvent (E) can also be used.

Water Content Determination in Gum and  
Gelatin Candies
For production of jelly, gum, and gelatin candies, aromatized sugar 
solutions are heated with polysaccharides such as agar, pectin, gum 
arabic, etc., and gelatin. They are formed by pouring the mass into 
starch molds and removing the pieces after hardening[1]. The most 
famous gum candies are probably “gummi bears”, traditionally made 
with gelatin, but also available in vegetarian variations with starch 
or pectin instead of gelatin. The water content of these candies is 
relatively high, with an average of 14 –18%, resulting in the typical 
gum-like texture [2].

Samples containing high amounts of gelatin should be chopped very 
finely for this analysis, using a knife or scissors. The Hydranal service 
lab recommends adding Formamide to the working medium and 
heating the titration vessel to 50 °C in order to dissolve the sample. 
Additionally, the use of a dispersing device is recommended and can 
reduce the titration time to 1–2 minutes.

Titration
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Application: Jelly Sweets (L402)
20 mL Hydranal-Methanol dry and 
20 mL Hydranal-Formamide dry are 
added to the titration vessel, heated 
to 50 °C, and titrated to dryness 
with Hydranal-Composite 5.

Sample size: approx. 0.2 g, cut into 
small pieces

The use of a homogenizer reduces 
dissolving and titration time. The two-component reagents Hydranal-
Titrant/Solvent can also be used.

Application: Fruit Gum with Sugar Crust (L228)
Fruit gum dissolves very slowly in the alcoholic media of the KF 
reagents. Again, it is recommended to cut the sample into small 
pieces with a knife or scissors. Addition of Formamide to the working 
medium is required for sample dissolution. If the titration is carried 
out at 50 °C, dissolution time is around 3 minutes, with an additional 
3–4 minutes for titration.

20 mL of Hydranal-Methanol dry or Hydranal-Methanol Rapid and  
10 mL Hydranal-Formamide dry are added to the titration vessel, 
heated to 50 °C, and titrated to dryness with Hydranal-Composite 5.

Sample size: approx. 0.3 g, cut into small pieces

Allow for a dissolution time of around 3 minutes, then titrate with 
Hydranal-Composite 5. The two-component reagents Hydranal-
Titrant/Solvent can also be used.

Water Content Determination in Fondant
Fondant is a sugar mixture that can be found in various shapes and 
colors, e.g. egg-shaped during the Easter season, or scented with 
peppermint aroma at Christmas. It can have a sugar percentage of 
up to 90%. This sugar is mainly present as undissolved small crystals 
(these crystals make fondant appear white), in a highly viscous 
suspension with saturated sugar solution[2]. The water content of 
Fondant lies at about 10–15% and the mass is still meltable and 
pourable on heating[1].

Fondant dissolves very slowly in the methanolic medium of Karl 
Fischer titration; the addition of Formamide to the working medium 
is required. Titration at 50 °C further increases solubility.

Note: If a dispersing device in the titration vessel is used, the addition 
of Formamide and the heating of the titration vessel are not necessary. 
In our investigations, titration under these conditions took 3 minutes; 
we obtained similar results with both methods.
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Questions regarding KF titration? Contact us at hydranal@sial.com

Application: Fondant (Sucrose and Glucose Syrup) (L322)
20 mL Hydranal-Methanol dry or Hydranal-Methanol Rapid and 
20 mL Hydranal-Formamide dry are added to the titration vessel, 
warmed to 50 °C, and titrated to dryness with Hydranal-Composite 5.

Sample size: approx. 0.3 g. The sample can be easily handled using a 
syringe without a needle.

Procedure with Dispersing Device
40 mL Hydranal-Methanol dry or Hydranal-Methanol Rapid are added 
to the titration vessel. The homogenizer is switched on and the vessel 
is titrated to dryness under these conditions.

Sample size: approx. 0.3 g. Titration starts immediately. After 
dissolution of the sample, the disperser can be switched off.

The two-component reagent system Hydranal-Titrant/Solvent can also 
be used. When using the homogenizing device, 20 mL Hydranal-Solvent 
and 20 mL Hydranal-Methanol dry are used as the working medium.

Cat. No. Brand Description 
34805 Fluka® Hydranal-Composite 5

34741 Fluka Hydranal-Methanol dry

37817 Fluka Hydranal-Methanol Rapid

34734 Fluka Hydranal-CompoSolver E

34724 Fluka Hydranal-Formamide dry

34801 Fluka Hydranal-Titrant 5

34732 Fluka Hydranal-Titrant 5 E

34800 Fluka Hydranal-Solvent

34730 Fluka Hydranal-Solvent E

Table 1 Selected Hydranal Karl Fischer Reagents

Available Application Reports:
• L413 Caramel mass

• L402 Jelly sweets

• L228 Fruit gum with sugar crust

• L322 Fondant (sucrose and glucose syrup)
Sigma-Aldrich® offers over 700 application reports. A full list can be 
found on our website sigma-aldrich.com/hydranal. To obtain an 
application report, or to request assistance with your KF application, 
please contact one of our Hydranal laboratories (see below).
References

[1] Belitz, H.-D.; Grosch, W.; Schieberle, P. Food Chemistry. 4th revised and 
extended Edition. Springer-Verlag Berlin Heidelberg, 2009.
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Titration Reagents by Sigma-Aldrich®
Ready-to-Use Solutions and Volumetric Concentrates

Andrea Ziegler, Market Segment Manager

andrea.ziegler@sial.com

Almost every analytical laboratory carries out titrations of some sort, 
even in this age of highly complex technical instrumentation and 
trace-level analysis. Often, whole manufacturing processes depend 
on the accuracy of titration results and hence, on the quality of the 
titration reagents.

Because analysts depend on the quality of the titration reagents, 
manufacturers of the reagents must adhere to strict quality criteria. 
High-quality titration products from Sigma-Aldrich include:

• Ready-to-use volumetric solutions of acids, bases,  
buffers, salts, and complexing agents in different pack sizes, 
including 5 or 10 L VOLPAC™ containers

• Concentrates for preparation of volumetric solutions

• Reagents for complexometric titrations

• Masking agents, indicators, pH indicator paper and sticks

Concentrates: 
Packaged by Quantity of Analyte, Not Concentration
The measured titer (factor) of our ready-to-use solutions is displayed 
on the certificate of analysis. However, for the concentrates (formerly 
under the trademark Fixanal™) we take the time to adjust the titer to 
1.000 (to a precision of ± 0.1%) during the filling process. With the titer 
so determined, we then calculate the weight of the volume of liquid 
corresponding to exactly 0.1 mol of the specified analyte. Using high-
precision filling equipment, this exact volume of liquid is added to every 
ampoule in the lot. The concentration of the liquid inside each ampoule 
may vary slightly from batch to batch, but the amount of the specified 
material in each ampoule is exactly the same, for example 0.1 mol HCl 
(not mol/L).

By diluting the entire content of the ampoule to the desired volume, 
a solution can be prepared to meet your specific concentration 
requirement, knowing for certain that it has been tested against a 
certified reference material.

VOLPAC Solution Containers
Apart from the customary package sizes up to 5 L, the Sigma-Aldrich 
portfolio also includes special 5 and 10 L VOLPAC containers when 
larger quantities of ready-to-use solutions are needed. VOLPAC 
containers consist of a rugged cardboard cube containing a flexible 
inner polyethylene bag with an outlet tap. As the solution is withdrawn, 
the polyethylene bag collapses, preventing influx and contamination 
by laboratory air. Also, because there is no room for volume expansion, 
the evaporation and condensation of water that increase the error of 
the titer is prevented. For easy connection to the tubes of the titration 
equipment, two adapters of different sizes are enclosed with each 
VOLPAC.

Reagents for Complexometric Titration
We offer a selected range of aminopolycarboxylic acids (EDTA 
analogs) as reagents for complexometric titration (formerly under 
the trademark Idranal™). In complexometric titration, metals in the 
sample react with complexing agents (chelating agents) to create 
complexes. Typically, a color change determines the end point of the 
titration. Analytical applications include the determination of water 
hardness and special titrimetric metal determinations. Sigma-Aldrich’s 
complexometric reagents are stable at high temperatures, readily 
soluble in water, and form stable chelates with most metal ions over 
a wide range of pH and temperature. They show hydrolytic stability 
in both acidic and alkaline conditions. These reagents are available as 
solids, ready-to-use solutions, and concentrates. In addition, we offer 
buffer solutions, masking agents, and indicators specially designed 
for complexometric titration.

Fluka® Reagents for Volumetric Titration
35263 Sodium hydroxide solution, Reag. Ph. Eur., 0.1 mol/L

35256 Sodium hydroxide solution, Reag. Ph. Eur., 1 mol/L

38210 Sodium hydroxide concentrate for 0.1 mol/L

35071 Wijs solution, 0.1 mol/L

35418 Perchloric acid solution, for titration in non-aqueous medium, 
0.1 mol/L in acetic acid

35328 Hydrochloric acid solution, Reag. Ph. Eur., 1 mol/L

35335 Hydrochloric acid solution, Reag. Ph. Eur., 0.1 mol/L

38280 Hydrochloric acid concentrate for 0.1 mol/L

Please find our complete offering in our online product catalog 
sigma-aldrich.com/titration

Titration
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Tel: (+32) 3 899 1301 
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Tel: (+60) 3 5635 3321 
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Free Fax: 0800 937 777 
Tel: (+61) 2 9841 0555 
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Tel: (+351) 21 924 2555 
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Russia
Tel: (+7) 495 621 5828 
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Tel: (+34) 91 661 99 77 
Fax: (+34) 91 661 96 42

Sweden
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Free Fax: 0800 80 00 81 
Tel: (+41) 81 755 2511 
Fax: (+41) 81 756 5449

Thailand
Tel: (+66) 2 126 8141 
Fax: (+66) 2 126 8080
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Free Tel: 0800 717 181 
Free Fax: 0800 378 785 
Tel: (+44) 01747 833 000 
Fax: (+44) 01747 833 574

United States
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Toll-Free Fax: 800 325 5052 
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Tel: (+84) 8 3516 2810 
Fax: (+84) 8 6258 4238

Internet 
sigma-aldrich.com

European Headquarters
Wassergasse 7

9000 St. Gallen
Switzerland 

sigma-aldrich.com

Enabling Science to  
Improve the Quality of Life
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