
DynaPro NanoStar
The most versatile dynamic light scattering instrument 

for proteins, polymers and nanoparticles
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The DynaPro® NanoStar®

More than just another dynamic light scattering instrument

Measure size and  
molar mass in a microdrop 
Recognized for its dependability and sensitivity, the  
DynaPro NanoStar meets your highest expectations  
for the characterization of macromolecular and  
nanoparticle size. The NanoStar uses dynamic  
light scattering (DLS) and static light scattering 
(SLS) to determine hydrodynamic radius (Rh), size  
distributions, and weight-average molar mass (Mw).

Characterize:

•  Proteins and peptides

•   Polymers and micelles 

•  Viruses and vesicles

•   Nanoparticles, emulsions and suspensions

Requiring just 1.25 µL in a quartz cuvette or 4 µL in a 
high-quality, disposable microcuvette, analysis in the 
NanoStar makes the most of precious samples.

Measure online, too 
Have a Wyatt DAWN,® miniDAWN® or µDAWN®  
multi-angle light scattering (MALS) detector? Couple  
a NanoStar via optical fiber for online DLS!

Shine some light on your particles 
The low sample requirement and rapid time to results 
make the NanoStar a favorite amongst biotherapeutic 
and life science researchers in order to: 

•   Determine biomolecular conformation  
and oligomerization

•  Detect and quantify protein aggregation

•   Study thermal, colloidal and conformational  
stability of biological drugs

•   Evaluate colloidal stability with the diffusion 
interaction parameter, kD and second virial 
coefficient, A2

Despite its popularity among proteins scientists, 
the NanoStar is ideal for many other applications, 
including: 

•   Measuring size and stability of liposomes  
and emulsions

•  Detecting compound aggregation

•   Assessing polymer solubility

•   Sizing fluorescent quantum dots (with the  
infrared laser option)

Maximize Characterization with DLS and SLS

DLS is widely used to characterize proteins,  
nanoparticles, colloids and macromolecules from 
below one nanometer and up to several micrometers. 
Requiring relatively small amounts of material,  
DLS―along with static light scattering (SLS)―helps 
assess key factors:
n   Size (Rh ) and size distributions
n   Molar mass (Mw)
n   Aggregation and stability indicators (Tm, Tagg, kD, A2 )
n   Purity or contamination, turbidity
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Disposable but indefatigable 
For analyzing proteins and particles in aqueous buffers, 
the NanoStar’s disposable cyclic olefin copolymer 
microcuvette offers optical quality nearly that of 
quartz, providing top-quality DLS measurements. 
The patented moat design enables extended time or 
temperature courses without evaporation or exposure 
to oil, even with just a few µL of sample. 

Best of all, the NanoStar disposable cuvette requires 
just 4 µL of sample but can accept up to 700 µL.

Connects to  
DAWN, miniDAWN  

or µDAWN for  
on-line DLS

Dedicated,  
highly-linear SLS 

detector for accurate 
molar mass  

and A2

Temperature  
control -15 to  

+150 °C with fast 
ramping and 
equilibration

Front panel  
display shows status  

and raw data  
at a glance

Auto-attenuation  
up to 105x to  

measure small and 
large particles

Reusable 
silicone cap

Liquid-filled 
“moat” inhibits 
evaporation

Sample chamber, 
minimum volume 
4 µL
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How dynamic and  
static light scattering work
DLS 
Particles in a liquid suspension undergo random diffusion 
known as Brownian motion. The rate of diffusion Dt is 
related to particle size (hydrodynamic radius, Rh ) via the 
Stokes-Einstein equation:

where kB is the Boltzmann constant, T the temperature and 
η solution viscosity. Size is determined by measuring Dt.
Dynamic light scattering (DLS) analyzes the rapid 
fluctuations in the intensity of light scattered by diffusing 
particles. The rate of fluctuation is directly related to the 
diffusion rate and hence size. 

Under dilute conditions, Dt is dependent on concentration:

where D0 is the self-diffusion constant, c is the analyte 
concentration (g/L) and kD the diffusion interaction 
parameter, is closely related to colloidal stability. D0  
(which gives true particle size) and kD may be determined  
by measuring Dt as a function of concentration.

SLS 
Static light scattering (SLS) utilizes the time-averaged 
scattered intensity to determine weight-average molar 
mass Mw. In the limit of dilute solutions of macromolecules 
smaller than ~ 10 nm in radius, the fundamental relationship 
linking the intensity of scattered light and the molar mass is:

where Rθ is the excess Rayleigh ratio, proportional to the 
intensity of light scattered by the analyte; c is the sample 
concentration (g/L); K is a system constant; dn/dc is the 
specific refractive index increment of the analyte in the 
specific buffer; and A2 is the second virial coefficient of the 
analyte in the specific buffer.

The second virial coefficient A2 is a measure of solute-
solvent interactions and closely related to colloidal stability.  
It is determined by measuring Rθ as a function of 
concentration.

              kBT
D t =  -––––––––
            6πηRh 

D t =  D0 (1+kDc)
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Dynamic light scattering determines size distributions without 
any separation or dilution. This regularization graph illustrates 
the presence of 80 nm aggregates in a protein solution. 

When displayed as %Mass instead of %Intensity, we see  
that the concentration of aggregates is actually much lower 
than that of the protein.

Monodisperse
Distributions determined by DLS reflect the polydispersity of 
distinct size populations. In this case the two populations each 
have narrow internal size distributions, or low polydispersity.

Polydisperse
DLS quantifies the width of each population as %PD (percent 
polydispersity). The presence of small aggregates of the two 
distinct particles is apparent in the increased %PD relative to 
the monodisperse case.

Size distributions from a fraction  
of a nanometer, to micrometers

Polydispersity in one  
or multiple modes
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AuNP-DNA interactions

Protein quality is quickly assessed by DLS using a 
minimal quantity of sample in the NanoStar’s disposable 
microcuvettes. The graph on the left is indicative of essentially 
monodisperse protein—no large aggregates and, with very 
low polydispersity of the peak, little evidence of dimers or 
trimers. The graph on the right indicates the beginning of 
aggregation including small oligomers as well as ~ 100 nm 
aggregates (since this is %Intensity, larger particles are heavily 
emphasized).

Introduction of mutations in RNA leads to conformational 
changes that are quantified by DLS. The double-N mutation 
(blue) is nearly identical in size to the wild-type RNA strand, 
whereas double mutations of I (green) and U (red) lead to 
varying degrees of unfolding. The trend in Rh tracks the 
increasing radii of gyration (Rg ) determined by small-angle 
x-ray scattering (SAXS). The shape factor ρ = Rg/Rh, indicative 
of elongaton, also increases between the native and unfolded 
states to indicate the conformation change.

Coupling of genes to gold nanoparticles (AuNP) is readily 
identified in the DynaPro DLS system. These size histograms 
represent the bare 6.5 nm AuNP; a 1900 base-pair gene 
bound non-specifically to the AuNP to form a 12 nm construct; 
the same gene bound via a covalent linker to form a 50 nm 
complex; and the gene alone, extended to an Rh value of 
roughly 200 nm. While the non-specifically bound DNA is 
wrapped around the nanoparticle to form a small structure,  
the covalently-linked gene hangs off the AuNP with a much 
larger Rh.

Polymersome CMT

Simultaneous DLS (size) and SLS (molar mass) analyses reveal 
the thermally-induced micelle formation of a 14.6 kDa linear 
triblock copolymer. Left: Conformational extension of the 
monomer is seen in increasing average Rh values up to 28 °C 
with no increase in molar mass and hence no self-association. 
Beyond that temperature, both size and molar mass increase 
up to 45 °C, then plateau with full micellization. Right: The  
size distribution is seen to shift with temperature, from ~ 4 nm  
monomers at low temperature, transitioning through the 
critical micelle temperature (CMT) where a broad distribution 
of sizes is present. Above CMT, primarily 11 nm micelles  
are found. 
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Detection Channels Dynamic Light Scattering 
  Static Light Scattering 

Performance
Size Range Rh by DLS 0.2 to 2500 nm 
Molar Mass Range by SLS 300 Da to 1 MDa 
Sensitivity 0.1 mg/mL of a 14.4 kDa protein in PBS

Temperature Range  -15 ºC to +150 ºC* (0 ºC to 80 ºC with disposable cuvette),  
Maximum ramp rate 15 ºC/min; Stability: ± 0.01 ºC

Sample Options
Sample Cells  Quartz cuvette: 1 µL or 45 µL,  

Disposable cuvette (Cyclic Olefin Copolymer)
Minimum Sample 1.25 µL in quartz cuvette; 4 µL in disposable cuvette   
Volume

Optics
Laser Wavelength 658 nm, standard; 785 nm, optional
Laser Power Control Programmable 10% to 100%
Scattering Angle 90º
Optical Fiber  Multi-Mode
Additional Detectors  Laser monitor for active stabilization; Forward monitor measures  

transmitted light for turbidance and laser/cell diagnostics

Electronics
Data Acquisistion Time 1 to 3600 sec
Correlator  512 channel, 100 nsec sampling time in a multi-tau layout

Dimensions  60 cm (L) x 36 cm (W) x 17 cm (H)

*Dry air or nitrogen required for operation below 20 °C.
Wyatt Technology is committed to continual improvement. Specifications subject to change without notice.

Warranty: All Wyatt instruments are guaranteed against manufacturing defects for 1 year.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form by any means, 
electronic, mechanical, photocopying, recording, or otherwise, without the prior written permission of Wyatt Technology 
Corporation. ASTRA®, Calypso®, DAWN®, DynaPro®, HELEOS®, miniDAWN®, NanoStar®, Optilab®, TREOS®, ViscoStar®, 
WYATT TECHNOLOGY® and the Wyatt Technology logo are Registered trademarks of Wyatt Technology Corporation. 
COMET™, Orbit™, T-rEX™, UT-rEX™ and WyattQELS™ are trademarks of Wyatt Technology Corporation.
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Specifications

6330 Hollister Avenue   |   Santa Barbara, CA 93117   |   Tel: +1 (805) 681-9009   |   Email: info@wyatt.com

Left to Right 
Geofrey K. Wyatt, Chief Executive Officer 
Dr. Philip J. Wyatt, Chairman of the Board 
Clifford D. Wyatt, President

For more than 35 years, we’ve 
operated as one of the very  
few remaining family-owned  
businesses in the analytical instru-
ment industry. With installations 
in more than 65 countries, over 
14,000 refereed journal publica-
tions citing our instruments and 
more than 25 PhD scientists on 
staff, we take great pride in the 
worldwide recognition that Wyatt 
Technology has received as a 
leading manufacturer of instru-
ments and software for absolute 
macromolecular and nanoparticle 
characterization. Our dedication  
to providing customers with com-
prehensive training and personal 
support has made us the gold 
standard in this field.

The DynaPro NanoStar is one 
of many tools in Wyatt’s Light 
Scattering Toolkit for Essential 
Macromolecular and Nanoparticle 
Characterization.

Learn more at www.wyatt.com 


