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dynamic light scattering size distributions of
their protein solutions prior to lengthy cry s-
tallization trials, scientists could
g row crystals in l e s s time with l e s s
p rotein, breaking the bottleneck of
p rotein stru c t u re determ i n a t i o n .

Soon, biophysical characteri-
zation became the critical path in
the development cycle for e v e ry
l a b o r a t o ry that re q u i red a complete
understanding of how proteins and
other biomolecules functioned in
solution. 

S t a b i l i t y, aggregation, com-
plex formation, and conform a t i o n
a re all vital issues facing a wide
variety of biomolecular Research &
Development initiatives. The DynaPro
Titan, whether alone or used in conjunc-
tion with other classical biophysical tech-
niques, clarifies these issues in a fast, accu-

The great success of the
D y n a P ro™ DLS systems is
represented, in part, by the

e n o rmous number of peer- re v i e w e d
publications that cite them. There are
m o re biopolymer- related publications
using the DynaPro than all other DLS
systems combined!

I n t ro d u c t i o n
In the early 1990s, the Protein Solutions’™

D y n a P ro began appearing in biophysical
characterization labs throughout the
world—for the first time offering scientists
the ability to measure small volumes of
dilute protein samples. These novel dynam-
ic light scattering (DLS) instruments quick-
ly earned acceptance on a g l o b a l b a s i s ,
becoming indispensable tools for scientists
examining protein stru c t u re. By studying the

Wyatt’s DynaPro™

Complement your on-line Wyatt with the DynaPro
dynamic light scattering systems 

rate, and user-friendly manner. In fact, the
D y n a P ro instruments are used in more

than 80% of the world’s biophysical char-
acterization labs, making them the best-
selling light scattering instruments for
p rotein crystallographers available.

The DynaPro instruments measure the
molecular diffusion, size, and polydispersity
p ro p e rties of macromolecules in solution
within seconds. The instruments incorpo-
rate pro p r i e t a ry multi-mode optical fiber
t e c h n o l o g y, as well as state-of-the-art soft-
w a re algorithms, data processing, and appli-
cations know-how to deliver the most sensi-
tive and accurate perf o rmance anywhere. 

Joining the Wyatt Family of
I n s t ru m e n t s

N o w, under the aegis of Wy a t t
Te c h n o l o g y, the DynaPro family of instru-
ments is backed by the service and support
that have made WTC’s DAW N® a n d
O p t i l a b® p roducts world-renowned. And,
for the first time, DynaPro customers are
granted access to Wy a t t ’s exclusive “Light
Scattering University” (LSU).

M o re o v e r, new customers also get
access to Wy a t t ’s Support Center on the
Web at w w w. w y a t t . c o m.

S p e c t r a l V i ew™ softwa re allows you to rapidly score and
s c reen your data according to parameters you define, p ro-
viding you with intuitive interpre t ations of your dat a .

DynaPro DLS size distributions and measured Polydispersity (Pd) from the pre-crystal screening of
four forms of Endopolygalacturonase (EndoPG 1). The samples with lower polydispersity were more
readily crystallized compared to samples with higher polydispersity.*
* Contains original DynaPro data, © Hiroaki KATO, P ro fe s s o r, Structural Biology,The Graduate School of Pharmaceutical
S c i e n c e s , Kyoto Unive r s i t y, 4 6 - 4 9 ,Yo s h i d a - S h i m o a d a c h i ,S a k yo, Kyoto 606-8501, J A PA N . Used with permission.

NOTE: (1) = 15% PEG 4000, 0.2 M NaCl, 50 mM Acetate Buffe r, pH 5.0
(2) = 18% PEG 8000, 0.2 M Ca A c e t a t e, 0.1 M Cacodylate Buffe r, pH 6.5

S A V E  T I M E , S A V E  P R O T E I N , G R O W  C R Y S T A L S !
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The light scat t e red by the sample is col-
l e c t e d by a custom optical fiber. The f i b e r
collects wavelets of light, which scat t e r
d e s t ru c t i vely or constru c t i ve l y, d e p e n d i n g
on the positions of the illuminated mole-
c u l e s . As the molecules undergo Brow n i a n
m o t i o n , their re l at i ve positions change
with time. Small molecules—which diffuse
q u i c k l y — g e n e r ate signals that fluctuat e
ra p i d l y. C o nve r s e l y, l a rge molecules gen-
e r ate signals that fluctuate s l ow l y. T h e
time dependence of these fluctuations is
c h a r a c t e r i zed by the intensity autocorre l a-
tion function that is defined as

w h e re I( t) is the detected intensity as a
function of time, and is a delay time.
The autocorrelation function of a monodis-
perse sample is related to its diffusion con-
stant by

G( ) = 〈 I (t)〉2 (1+ e- 2 DT
q2

)

w h e re 〈 I (t)〉2
is the average scat t e red 

intensity square d , is an instrument con-
s t a n t , DT is the translational diffusion
c o n s t a n t , q = (4 n 0) sin( /2), n i s
the index of refraction of the solve n t , 0

is the wavelength of light in va c u u m , a n d
is the angle of detection with respect to

the incident beam dire c t i o n .

By analyzing the corre l ation function, o n e
can measure directly the diffusion con-
stant of the molecule. F u rt h e r m o re , if the
molecule is assumed to be a uniform
sp h e re , the Stokes-Einstein re l ation e n a bl e s
the molecule’s hy d rodynamic radius to be
d e t e r m i n e d :

r
h = kBT ,

w h e re kB is Boltzman’s constant, T is the 
absolute temperat u re (in deg rees Ke l v i n ) ,
and η is the solvent viscosity.

H ow It Wo r k s . . .

G ( )=∫ I (t) I(t− )dt ,
∞

−∞

6 DT

A . N ove l , peltier-based temperat u re c o n-
t rolled chamber ranges from 0ºC to
9 0 º C. No water bath re q u i re d .

B. DY N A M I C S™ p rog r a m m a ble tempera-
t u re feat u re provided via standard
serial port to contro l l e r. Pe r f o r m s
a u t o m ated thermal stability and
d e n at u r ation studies.

C. N ovel built-in stand-alone dehumidfi-
er for condensation free operat i o n
b e l ow the dew point. No ex t e rnal dry
n i t rogen gas is re q u i re d .

D. Compact in size , the complete
D y n a P ro fits easily in laborat o r i e s
w h e re bench space is at a pre m i u m .



I m p rove Pro d u c t i v i t y : H i g h
T h roughput DLS Plat e
R e a d e r

To d a y, productivity in R&D has
become a significant issue facing the
re s e a rch community, particularly in the
ph a rmaceutical industry. In response to
the growing need for obtaining more
i n f o rmation f a s t e r, the DynaPro has once
again been augmented with an innovative
new capability—the DynaPro Plate Reader.

High thro u ghput dynamic light scatter-
ing analysis is finally a re a l i t y. The DynaPro
Plate Reader accepts 96 or 384 well plates
for hands-free, automated DLS analysis.
T h e re is no more cleaning of pre c i o u s
cuvettes. Now, you can simply use disposable
plates and analyze more samples in a day
than you might have been able to measure in
a month. The DynaPro Plate Reader enables
you to automate the detection of compound
a g g regation as part of a high thro u g h p u t
s c reening assay.

Designed expressly for high capacity,
automated sample analyses, the DynaPro
Plate Reader breaks the barrier of one-at-a-
time, manual sample analysis. Now, you can
collect more data in less time and with less
e ff o rt. The Plate Reader can even be con-

nected to your existing DynaPro host instru-
ment, to enhance your productivity with
automated, hands-free measure m e n t s .
Compatibility of  your instrument with the
Plate Reader Accessory may be confirm e d
with a simple call or email inquiry to WTC.

Speed your way down the path of bio-
molecular characterization a n d reduce the
amount of work involved. It sounds
i m p robable, but it won’t after you’ve tried
the DynaPro Titan Plate Reader. Finally,
batch DLS measurements have been auto-
mated, so sample analysis becomes trivial.
P ress a button, and the Plate Reader auto-
matically analyzes up to 384 samples—as
many times as you wish. And because it
re q u i res no attendance, it can be connect-
e d to an automated liquid handling system
to streamline the processing of literally
thousands of samples.

A p p l i c at i o n s
The DynaPro has been superbly engi-

n e e red to provide flexibility in both hard-
w a re a n d s o f t w a re to meet a battery of spe-
cific application re q u i rements. 

You may choose our unique 12 µl
q u a rtz sample cell for limited samples, or

you may employ industry - s t a n d a rd well-
plates (50 µl sample volume per well) in the
Plate Reader for high-throughput applica-
tions. The modular cell holder allows for
simple conversion from the high sensitivi-
t y, low volume batch method to the high
t h roughput, automated plate reader tech-
n o l o g y. Altern a t i v e l y, the DynaPro can be
connected to Wy a t t ’s DAWN and
m i n i D AWN static Multi-Angle Light
Scattering (MALS) instruments for batch
or on-line chromatography detection of
both static a n d dynamic light scattering
s i g n a t u re s .

The DynaPro Titan—and its Plate
Reader variation—serve a broad range of
applications spanning the “three D’s ” :
D i s c o v e ry, Development, and Delivery.
With these instruments you can:

• Characterize purified proteins for 
h o m o g e n e i t y, size, and thermal 
s t a b i l i t y ;

• M e a s u re kinetics associated with 
m a c romolecular assemblies;

• S c reen biotherapeutics for self-associ-
ation over a broad range of solution 
c o n d i t i o n s ;

• M e a s u re the stability and size of 
lipids, conjugates, and other drug 
d e l i v e ry part i c l e s ;

• Detect and analyze compound aggre -
gates that may cause false positives;

• Complement your Wyatt MALS with
the DynaPro DLS system to provide 
simultaneous off-line and on-line 
static and dynamic light scattering.

High Throughput Scre e n i n g

The DynaPro Plate Reader dramatically improves your productivity by over a factor of 10 compared
to conventional batch DLS systems. Accelerate your research timetable, explore more conditions, or
simply make better use of time with the Plate Reader.

Description  B atch (Cuvette) Operation  P l ate Reader (Micro p l ate) 

Time to pre p a re 384 s a m p l e s 2-16 hours <2 hours
( m a ke dilutions, m e a s u re 
salt concentrat i o n s ,e t c. )

Loading samples >12 hours (including time  <1 hour
to insert , re m ove , and clean  
each cuve t t e )

Collecting dat a , personnel >6 hours, and a person  No personnel re q u i re d
re q u i re d re q u i red to change samples

To t a l s 20-34 hours <3 hours

P L A T E  R E A D E R  B E N E F I T S



The only dynamic light
s c attering technolog y
t h at can measure
d i rectly from industry
s t a n d a rd micro p l at e s .



real time display of the measure m e n t
results in a custom, dual y-axis graph.

A logical software layout takes you
step-by-step from experimental design to
optimization. Powerful, pro p r i e t a ry algo-
rithms process your measurements in sec-
onds, and your results can be viewed in
real time. All data can be brought into
M i c rosoft-compatible programs, giving
you the flexibility to present the data in a
way that best suits your pre s e n t a t i o n .
Click G O, and within minutes your data
will have been analyzed to produce mean-
ingful re s u l t s .

The S p e c t r a l - Vi e w™ module within
the DynaPro ’s D Y N A M I C S s o f t w a re

allows for intuitive
experiment design and
rapid display of plate
reader experiments.
Define the parameters
you are scre e n i n g ,
select a color scheme,
and then easily assess
the quality of your
samples according to
the parameters y o u
defined. Samples can
be scored on any one
of more than ten para-
metric scales.

You can easily
p rogram and contro l
the Plate Reader to
m e a s u re partial or
complete ro w s ,
columns, or wells for
the highest flexibility
and efficient use of the
plates...not to mention
your time!

S o f t wa re Flex i b i l i t y
D Y N A M I C S™ s o f t w a re provides an

e a s y - t o - u s e a n d p o w e rful interf a c e
between you and the DynaPro .

Real time size distributions are dis-
played in a Histogram format, as well as in
custom tables highlighting the parameters
of critical importance to your application.

You can view and control the analysis
of the underlying correlation functions in
unique graphical displays that convey at a
glance how your molecules are behaving in
solution. In addition, you can quickly and
easily identify trends in size, polydispersi-
t y, and other critical parameters v e r s u s
experimental solution conditions with a

The micro c u vette allows dynamic light
s c attering measurements to be made on
samples as small as 12 micro l i t e r s .

The DynaPro Titan MicroSampler is the most compact and easy to use
system for biomolecular characterization.

S u p p o rt
A long-standing committment of

WTC focuses on our most import a n t
asset: you, the customer.

We take the time to develop an
understanding of your re s e a rch goals
and then apply our expertise in match-
ing the right applications to our
D y n a P ro or DAWN products. Our
exclusive on-line Application Library,
found at w w w. w y a t t . c o m, re p re s e n t s
just a portion of the application and
technical support included with every
D y n a P ro purchase. A dedicated, cus-
t o m e r-only section of our website lets
you download the latest software drivers,
applications, tutorials, and application
notes any time of the day or night—
w h e rever you are in the world.

D Y N A M I C S™ S o f t w a re



You can easily program and control the Plate Reader to measure par-
tial or complete row s , c o l u m n s , or wells for the highest flex i b i l i t y
a n d efficient use of the plat e s . ..and your time!

DY N A M I CS™ s o f t wa re is designed to manage and analyze the larg e
amounts of data obtained from the Plate Reader, including the unique
ability to ove rl ay corre l ation functions and size distributions from any
or all of the data collected.

Quickly and easily identify trends in size, polydispersity, and other
critical parameters versus experimental solution conditions with a re a l
time display of the measurement results in a custom, dual y-axis
g r a p h .

Real time size distributions are displayed in Histogram format and in
custom tables highlighting the parameters of critical importance to
your applicat i o n s .

The DynaPro prov i d e s
proven, invaluable insights
making your protein crys-
t a l l i z ation efforts more
productive. The size, size
d i s t r i b u t i o n , and polydis-
persity data from the
DynaPro screen proteins for
successful cry s t a l l i z at i o n
trials as part of a “rational
approach” to protein crys-
tallization.1

1( D ’ A rc y,Allan “ C rystallizing proteins—A rational
ap p ro a c h ”, Acta Cry s t .1 9 9 4 ,D 5 0 ,4 6 7 - 4 7 1 ) .
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w w w. w yat t . c o mAbsolute Macromolecular Characterizat i o n™

With installations in more than 50

c o u n t r i e s , Wyatt Technology is the

world’s leading manufacturer of

instruments for absolute macro-

molecular characterization. It is the

only company in the world focused

exclusively on such systems, their

design, and their application.

D y n a P ro, Protein Solutions, DYNAMICS,
S p e c t r a l Vi e w, DAWN, miniDAWN, ASTRA,
EOS, OPTILAB, Light Scattering University,
and the Wyatt Technology logo are re g i s t e re d
trademarks of Wyatt Technology Corporation.
D AWN instruments and their components are
c o v e red by one or more of the following: U.S.
Patent Nos.: 4,541,719; 4,616,927; 4,710,025;
4,907,884; 5,404,217; 5,475,235; 5,528,366;
5,676,830; 5,900,152; 6,452,672; 6,426,794;
6,411,383; 6,651,009; 6,774,994 and re l a t e d
f o reign patents and filings. No part of this
b ro c h u re may be re p roduced in any way with-
out written permission from Wy a t t
Technology Corporation.

© 2005 Wyatt Technology Corporation.

D y n a P ro Titan T C P l ate Reader (PR)

S i ze Range (Radius - nm) 0.5 to 1000 1 to 1000

Minimum Concentration * 0.1 mg/ml 2 mg/ml

S c attering Angle (°) 9 0 1 5 0

Laser Wavelength (nm) 8 3 0 8 3 0

Laser Power (mW) 0–50 mW (pro g r a m m a b l e ) S a m e

M i n . Sample Volumes (µl) 12 or 45 5 0

C u vette Mat e r i a l s Q u a rt z Plastic plate

Number of Samples O n e 96 or 384

Te m p e r at u re Range (ºC) 0 – 9 0 A m b i e n t

C o n d e n s ation Control * * Built-in dehumidifier Not applicable

C o r re l at o r 248 channels @ 0.48 µs. S a m e

D ata Acquisition Time (s) 1 to 3600 S a m e

Read Time (96 well plat e ) N / A 96 minutes typical

Host Dimensions (W x H x D) (265 x 155 x 350 m m ) S a m e

Host We i g h t 5 kg S a m e

Sample Compartment Dimension (265 x 165 x 505m m ) (420 x 195 x 510m m )

Sample Compartment We i g h t 14 kg 21 kg

PC ports 1 USB  1 Serial S a m e

Optical Fiber M u l t i - M o d e M u l t i - M o d e

* 14 kDa Lysozyme, PBS, 100 seconds data aquisition

** The DynaPro contains a novel built-in, stand-alone, dehumidifier for condensation-free operation below 
the dew point. No external dry nitrogen gas is re q u i re d .


