
PSS offers a range of products for HDC; from 
columns and special solvents to complete 
systems with the appropriate software. 
REACH has again become an important  topic 
and our contract analysis lab can help solve 
any issues that may arise. We can determine 
the exemption status of your polymeric sub-
stance as well as assemble the findings into 
a REACH compatible report. 

Hope you enjoy the reading,
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After a two-year hiatus, two important non-
virtual trade shows are taking place this 
year - Analytica in June and Achema in Au-
gust. PSS was present at both trade shows: 
at Analytica in Hall A1 booth 418 and at 
Achema in Hall 4.1 booth A32.

In addition, PSS USA held its first full in-
person course since June 2019. 2022 is also 
special because we are celebrating 30 years 
of WinGPC! Users appreciate the simple op-

eration, modular structure, and above all, the 
quality of the support they receive from our 
easy to reach experts. We are happy to an-
nounce that we have 2 new light scattering 
detectors. A 9 angle and 20-angle detector 
are now available.  Both are also available 
as a bio-inert version. PSS has also made 
advancements in the field of Hydrodynamic 
chromatography (HDC), a quick and inexpen-
sive solution for separating nanoparticles, 
liposomes, latices, and polymer dispersions. 
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Nanoscale materials are used in more and 
more applications. These applications range 
from paints to liposomes and lipid nanopar-
ticles for the targeted transport of active 
ingredients in the human body. Since the 
application properties are influenced by the 
particle size and particle size distribution, 
quick and easy determination of these pa-
rameters is of great importance. Hydrody-
namic chromatography allows a cost-effec-
tive entry into the fast analysis of particle 
sizes and their distributions.

Principle	of	hydrodynamic		
chromatography	
As early as 1970, Guttman and DiMazio de-
scribed in their article „Separation by Flow“ 
that in narrow channels whose diameter is 
comparable to the diameter of the examined 
particles, separation by size can be achieved. 
This is based on the fact that a parabolic ve-
locity profile develops in a capillary, so that 
the eluent flows slower closer to the tube 

wall than in the middle of the tube. While 
small particles can be distributed almost over 
the entire diameter of the tube and thus ex-
perience all different flow velocities, large 
particles can only stay close to the center of 
the pipe, where they are transported forward 
faster than smaller particles (Fig. 1). The re-
sult is a separation according to particle size, 
in which, like GPC/SEC, large particles elute 
before small ones.

The principle of hydrodynamic chroma-
tography can also be implemented in 
packed columns, with the interstitial vol-
ume being viewed as a bundle of nar-
row capillaries. Compared to a single 
capillary, the risk of clogging is reduced. 

New	PSS	HDC	column	HydroDyne
In order to take into account the specific 
requirements of hydrodynamic chromatog-
raphy, PSS has developed a new column 
material for the separation using hydrody-

namic chromatography. Nanoparticles and 
liposomes up to a size of approximately 
350nm can be separated using PSS Hydro-
Dyne. Particle sizes and distributions can be 
determined by comparison with the reten-
tion times of particle standards. When us-
ing 2 columns, the typical analysis time is as 
low as 10 minutes.

Using PSS LiquiChrom, a special eluent con-
centrate that has been tailored to the new 
material, several different substances such 
as polymer dispersions, peptide and iron 
nanoparticles or liposomes can be separated 
by size. The eluent concentrate, together 
with the HydroDyne column, allows for a 
cost-effective and easy entry into the separa-
tion technology, which is new to many users. 

PSS	Nano	Particle	Distribution	Analyzer	
(PSS	NaPDA)
The newly developed PSS Nano Particle 
Distribution Analyzer, PSS NaPDA for short, 
allows for additional improvements in 
resolution. This system, consisting of a 
chromatographic system and a specially 
developed software solution, improves the 
analysis of the samples. This is achieved by 
applying a band broadening correction of 
the chromatograms in addition to the cali-
bration. As a result, previously incompletely 
resolved peaks can now he separated, which 
enables a more precise determination of 
the particle size distributions and improved 
quantification of incompletely separated  
peaks (Fig. 3).

Hydrodynamic Chromatography (HDC)
New PSS products for determining the size distribution of nanoparticles  
and liposomes 

Fig. 1: Schematic representation of the separation using hydrodynamic chromatography.

Fig. 2: Separation of chemically different polymer dispersions on the PSS HydroDyne column.  
(1.2: styrene/acrylate, 3: vinyl/acrylate, 4.5: SBR, 6: acrylate)
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Fig. 3: Comparison of the resolutions of a mixture of polystyrene particle standards with 
a diameter of 76 and 100 nm. Black: chromatogram without band broadening correction, 
blue: chromatogram after band broadening correction by PSS NaPDA.

Conclusion:

With the new HydroDyne co-

lumn from PSS, particle size 

distributions can be determi-

ned quickly and easily for a 

large number of nanopartic-

les and liposomes. The use of 

the PSS Nanoparticle Distri-

bution Analyzer (PSS NaPDA) 

allows for a significant im-

provement in resolution.
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The new Static Light Scattering Detector 
SLD2020 from PSS detects scattered light 
from 20 angles simultaneously. It thus of-
fers a larger number of angles and covers 
a wider angular range than the other two 
PSS Multi-Angle Light Scattering Detectors: 
SLD7100 (7 angles) and SLD9000 (9 angles). 
The SLD9000 is similar in structure to the 
SLD2020 but offers less angles; 9, instead 
of 20.

Why	does	the	angular	range	matter?
A large angular range is particularly advan-
tageous for the analysis of large molecules. 
To become independent of the particle form 
factor P(q) in the light scattering equation 
(1), the left term of equation 1 is extrapo-
lated against the scattering vector, with the 
particle shape factor taking the value one. 

The results are true mean molar mass values 
for MW. The larger the number of scattering 
angles one has available, the more accurate 
this extrapolation becomes. 

New 20-angle Light Scattering Detector SLD2020

The SLD2020 detector offers 3 angles 
below 30°: 12°, 20°, and 28°. This 
provides more precise values for 
1/MW. The radius of gyration (Rg)
is obtained from the slope of the 
plot (Kc/R

θ
) against the scatter-

ing angle θ. Since the extrapola-
tion done with the SLD2020 delivers  
20 data points, the determination of Rg is  
highly accurate. 

Detector	angle	=	scattering	angle	
The individual detectors are arranged in a 
plane around the cylindrical flow cell, which 
omits the need to correct the scattering 
angle with respect to the refractive index of 
the mobile phase. With other setups, there 
may be additional diffraction at the cuvette 
glass, especially at small angles and when 
using eluents whose refractive index differs 
significantly from that of the cuvette glass. 
This might lead to smaller apparent angles, 
which are then too close to the primary 
beam and must be omitted from the data 
processing. 

This problem is avoided for all PSS MALLS 
detectors with the planar arrangement of 
the detectors around the cylindrical cuvette 
glass. The detector has a red (660 nm) 120 
mW laser diode, making it our most pow-
erful offering. The detector connects to the 
software via a LAN port. 

As a safety feature it has a liquid and a gas 
warning sensor installed which will auto-
matically stop the flow in the event of a 
leak to prevent limit damage to the detec-
tor/system.

Kc 1

R
 θ

M W P(q)
= + 2 A2c
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When PSS was founded in 1985, there was  
no suitable software for characterizing 
the  standards we synthesized. This made 
evaluation of the GPC/SEC data very time-
consuming.  PSS decided to work on its own 
solution. After releasing a version for Atari, 
the time had finally come for a Windows 
compatible version. In October of 1992, the 
first version of PSS WinGPC for Windows was 
launched.

What	features	did	WinGPC	have	in	1992?	
WinGPC was designed in such a way that it 
was able to acquire manufacturer-indepen-
dent analog data from all detectors on the 
market and save it in a proprietary database 
format. This was a completely different 
method of handling and storing data than 
used in any other chromatography software. 

Even then, WinGPC was designed in such a 
way that it could record several parallel time 
bases. The concept of continuous data ac-
quisition during a sequence already existed, 
making overlaid injections possible.

Over time the software grew into a mac-
romolecular chromatography data system 
(MCDS). Various calibration options were 
added. WinGPC now includes standard cali-
bration, integral, broad, and universal cali-
bration. It also includes the integration of 
molar mass-sensitive detectors such as vis-
cometers and single and multi-angle light 

Anniversary: 30 years of WinGPC 
 – and still going strong!

scattering detectors for a whole range of 
molar mass determination options. 

To enable more flexible evaluations and 
additional documentation, the database 
format was improved with WinGPC Unity in 
2005. PSS always ensured that new versions 
of the software are backwards compatible, 
so that the data from previous versions of 
WinGPC can still be loaded and evaluated 
with the current version.

The expanded database structure allowed 
for the integration of the Compliance Pack. 
This ensures compliance with 21CFR11 and 
other regulations for users in regulated en-
vironments. 

In close cooperation with users from aca-
demia and industry, new options and func-
tionalities have been developed; offering 
solutions for new advancements and re-
quirements in the field of polymer chroma-
tography. 2D chromatography (1994), the 
mass spectrometry module (2011) or the 
PSS NaPDA as a system for hydrodynamics 
Chromatography (2022) are just a few of the 
new implementations in WinGPC. 

A lot has also happened on the data collec-
tion side in the last 30 years. In addition to 
analogue data acquisition, there is now the 
possibility of directly controlling GPC/SEC 
systems from various manufacturers within 

WinGPC and digital data acquisition. For sys-
tems where digital data acquisition is not 
possible, there is still the option of acquir-
ing analogue data via an optional network-
capable interface. 

A full version of the history is available on 
the PSS website. Over these past 30 years, 
the MCDS WinGPC has evolved with the 
times, but like the team at PSS, is constantly 
growing in order to remain up-to-date for 
the future.
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2022 
		30	years	WinGPC

1992 
  WinGPC for Windows

1997 
  WinGPC 4

1999 
  WinGPC 6

2002 
  WinGPC 7

2004 
  WinGPC Unity

2011 
  WinGPC UniChrom
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In recent years, awareness of the dangers 
of chemicals to human health and the envi-
ronment have increasingly come into focus.  
The“REACH” regulation which came into ef-
fect in the EU in 2007, is an important ba-
sis for protection against the hazards from 
repeated low-level chemical exposure. The 
term „REACH“ is an abbreviation for „Regis-
tration, Evaluation, Authorization and Restric-
tion of Chemicals“. The purpose of this regu-
lation is to evaluate chemicals regarding their 
danger to humans and nature and, if neces-
sary, to reduce or prevent their circulation 
and use. In addition to the EU, there are also 
similar regulations in other countries, such as 
the USA, China, and South Korea.

To achieve this goal, all companies that 
want to bring new chemicals to market 
are obliged to register them and have 
them evaluated for their potential dan-
gers. Depending on the type of chemical, 
the registration process varies in com-
plexity. Substances that are classified as 
polymers are often subject to simplified 
registration conditions because polymers 
are generally assumed to exhibit a lower 
risk. Whether a chemical can be classified 
as a polymer largely depends on its mo-
lar mass and molar mass distribution. Ac-
cording to the „REACH“ regulation, there 
are currently two basic criteria for this: 

1   At least 50% by weight of the sub-
stance must contain at least three 
covalently bound monomers with 
a covalently bound end group, a 
reactant, or another monomer.

2   Less than 50% by weight of the 
substance belongs to a chemical 
compound of the same molecular 
weight.

Gel permeation chromatography 
(GPC) is an important analytical meth-
od for checking the polymer status. 
Since GPC provides the entire molar mass dis-
tribution of an analyzed sample as a result, 
the weight proportions of certain fractions 
can also be determined. The criteria defined 
above can also be examined with GPC. This 
has a decisive advantage over batch analy-
sis methods. Due to the lack of fractionation, 
these can only be used to determine mean 
molar mass values. No additional information 
about the weight fractions of certain molar 
mass ranges is given.

Due to our years of experience at the PSS 
contract analysis lab, we have access to nu-
merous analytical methods for many differ-
ent types of polymers. This enables us to eas-
ily determine the polymer status for a large 
selection of substances. Depending on the 

Dr.	Michael	Möller
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Contract Analysis
Determination of the Polymer status according to REACH

specific question, we offer various options for 
analysis and reporting, from carrying out the 
measurement and transmission of the mea-
surement data to a complete report on the 
evaluation of the polymer status. 

We look forward talking to you.

They save you the hassle of weighing and 
filtering individual standards in the labora-
tory and are almost immediately ready for 
use after the addition of solvent.

In addition to polystyrene and PMMA cover-
ing various molar mass ranges, the Rea-

dyCal kits are also available with dex-
tran, pullulan, polyethylene glycol,  

polyethylene oxide and proteins 
(new) for aqueous applications. 

The color-coded 1.5 mL vials are suitable  
for GPC/SEC systems from different manu-
facturers (e.g. PSS SECcurity(²), Agilent 12x0 
etc.). 

WinGPC users can import the sample names, 
concentrations and Mp values directly into 
the software via a text file available from the 
PSS Webshop www.pss-shop.com.

Often imitated - never replicated: ReadyCal Kits
The ReadyCals kits developed by PSS have established themselves as a useful  
tool in analytical laboratories around the world.

Determination of fractions < 500 Da and < 1000 Da for REACH analysis
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GPC/SEC Training Course: Theory and Praxis
February 14 – 15, 2023

This online training covers the theoretical background of the 
separation technique, gives practical advice for reproducible and 
accurate analysis, and shows the application advantages as well 
as the limitations of GPC/SEC and GPC/SEC hyphenation with 
light scattering, viscometry and other techniques.

You can register via www.pss-polymer.com

PS:  The online GPC/SEC Column seminar will take place  
on May 10, 2023. Further information shortly.

Monoclonal antibodies (mAb) have a wide 
range of applications and are increasingly 
being used as therapeutic agents in medi-
cine. This exploits the fact that mAbs enable 
very selective connections within the body 
and thus are application specific and highly 
targeted. However, the critical quality attri-
butes (CQA) are a decisive factor, therefore, 
the purity of the biotherapeutic must be rig-
orously checked. The presence of fragments 
or high-molecular aggregates can cause un-
desired side reactions such as unintended 
immune responses and must therefore be 
avoided. Size exclusion chromatography SEC 
is ideal for this, as the sample is separated 
according to hydrodynamic radius in solu-
tion using a suitable macroporous stationary 
phase. The PSS MAB column is a silica-based 
stationary phase whose pore size distribu-
tion and chemical surface modification have 
been tailored to optimize the analysis of 
mAbs using SEC. This column allows high-
resolution separation along the entire range 
of the column so that both higher molecu-

lar weight aggregates and low mo-
lecular weight fragments can be ef-
ficiently separated. In Figure 1, the 
size exclusion separation of mAbs is 
shown schematically.

An important criterion of a SEC col-
umn is the long-term stability, the 
robustness, of the surface modifica-
tion of the stationary phase. Long-
term measurement studies have 
shown that the PSS MAB column still 
shows a good recovery rate, even 
after more than 250 injections. SEC 
also offers the option of determin-
ing the mean molar mass values 
and the molar mass distribution. 
This is possible with concentration 
detectors, such as UV-Vis or refrac-
tive index detectors (RI) either with 
the help of calibration standards or 
in combination  with molar mass-
sensitive detectors such as multi-angle light 
scattering detectors (MALLS) and viscom-
eters. In the schematic representation in 
Figure 1, the molar mass distribution shown 
for the mAbs was created using a calibration 
with proteins of different molar masses (PSS 
ReadyCal-Kit protein). The high-resolution 
PSS MAB column not only allows for molar 

mass determination, but also the determi-
nation of the mass fraction of aggregation 
or fragmentation as well as the selective 
determination of individual aggregates or 
fragments. We would be happy to help sup-
port you with analytical questions relating 
to mAbs or other macromolecules in the life 
sciences.

PSS MAB columns:
Robust, high resolution size exclusion chromatography of monoclonal antibodies

Figure 1: Molar mass distribution (UV signal@280nm) of native 
IgG (bovine serum) (grey) and Rituximab biosimilar (thera-
peutic) (blue); Separation column: PSS MAB 3μm8x300mm, 
mma083003mc; flow rate: 1ml/min, mobile phase: phosphate 
buffer pH6.6 34mmol, 0.3M sodium chloride; Calibration:  
PSS ReadyCal-Kit protein PSS-prokitr1 (molar mass range  
1350 - 670000Da)

Dr.	Jasmin	Preis
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New Zealand, Poland, Portugal, Russia, Singapore, Slovak Republic, Slovenia, Spain, South Africa, South Korea, Sweden, Taiwan, Thailand, Turkey

PSS Events 2022/2023

Classroom style training

GPC-Theory & Practice

   February 14 – 15, 2023
 online

Hands-on Training Visco/LS

   June 13 – 14, 2023
 Mainz, Germany

GPC/SEC column seminar

   May 10, 2023
 online

IPC course

Interaction chromatography  
of Polymers

   November 15 – 16, 2022  
(2 x 4 hours) – online

Conferences/Trades Shows

  August 22 – 26, 2022 
 Achema, Frankfurt 

 Hall 4.1, Booth A32

 
On demand: www.pss-polymer.com

www.pss-polymer.com 

www.pss-shop.com

www.psscolumnselector.com

Contact
PSS	Polymer	Standards	Service	GmbH

In der Dalheimer Wiese 5

55120 Mainz | Deutschland

Phone +49 6131 96239-0

Fax +49 6131 96239-11

E-mail Info@pss-polymer.com

BeNeLux:

Postbox 6

6300 AA Valkenburg | The Netherlands

Phone +31 43 4591717 

E-mail Benelux@pss-polymer.com 

Americas:

Polymer Standards Service-USA, Inc.

Amherst Fields Research Park 

160 Old Farm Rd, Suite A 

Amherst | MA 01002 | USA

Phone +1 413 835-0265

Fax +1 413 835-0354

E-mail usa@pss-polymer.com

Agilent Acquires PSS,
Broadening offerings for GPC/SEC Polymer Analysis
SANTA CLARA, Calif., August 2, 2022

Agilent Technologies Inc. (NYSE: A), today announced it has acquired 
Polymer Standards Service (PSS) a provider of solutions in the field 
of polymer characterization. PSS specializes in hardware and software 
solutions used in defining the makeup and creation of molecular struc-
tures. The company provides complete solutions for gel permeation 
chromatography (GPC) and size exclusion chromatography (SEC) used 
in applications to determine the molecular weight and size distribu-
tion of macromolecules. 

The acquisition broadens and extends Agilent’s product portfolio and 
customer offerings, particularly in the chemical and biopharmaceutical 
industries for the analysis of natural and synthetic polymers such as 
nucleic acids, proteins, polysaccharides, and synthetic plastic.
“We’re extremely pleased to have the PSS team join Agilent to help us 
expand our leadership in liquid chromatography and the GPC/SEC mar-
ket,” said Jacob Thaysen, president, Agilent Life Sciences and Applied 
Materials Group. “The advanced PSS hardware, software, columns and 
reference materials we’re adding to our portfolio will enhance our of-
ferings and ensure we deliver the broad spectrum of LC equipment, 
GPC/SEC analytics and software our customers value.”

By acquiring PSS, Agilent will also add a key software component to 
complement its lineup of GPC/SEC products. In addition, Agilent will 
be able to use its global presence to expand the use of PSS products 
and expertise more widely. Agilent customers in the chemical, bio-
pharmaceutical and other key segments will now also be able to take 
advantage of PSS technology more broadly because of Agilent’s strong 
global presence in those markets.

“This is a very strategic move for PSS and Agilent,” said Thorsten Hofe, 
managing director at PSS. “Together we can provide our customers a 
full range of GPC and LC products and extend the reach of PSS prod-
ucts into new, fast-growing markets. It’s an exciting time for the PSS 
team.”


