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About the DynaPro NanoStar

This chapter provides a general introduction to the DynaPro NanoStar
instrument and an overview of the sections in this manual.

CONTENTS
1.1 Overview

......................................................................................... 1-1
1.1 The INSIURTEN & s ey s s o 1-2
102, THE: SOTWETE i orasmrim s v s e e S v s s S ST 1-2

1.2 Using the DynaPro NanOStar ........ccvvcieeiieniricien e enees 1-3
1.2.1 DynaPro NanoStar Operations..........ccccccceiviiininininiinnnnn. 1-4

1.3 Using This Manualwsss e smemmamnimismassmsnss s 1-5

1.4 Contacting Wyatt Technology .......cccrviniiiiniiiiniiii, 1-5

1.1 Overview

The following is a brief description of the hardware and software that
makes up the DynaPro NanoStar.

Figure 1-1: Temperature Controlled DynaPro NanoStar

M3300 Rev. A 1-1



Chapter 1: About the DynaPro NanoStar

1-2

1.1.1

1,08

The Instrument

The DynaPro is a combination Dynamic Light Scattering (DLS) and Static
Light Scattering (SLS) instrument. The DLS detector operates at 90
degrees to measure the size distribution of the hydrodynamics radius,
whereas the independent SLS detector, which also operates at 90 degrees,
can measure the molecular weight of small molecules. DynaPro NanoStar
can be used for a broad range of applications requiring both accuracy and
high sensitivity. For example, the DynaPro NanoStar is ideally suited for
studies of nanoparticles, proteins, vesicles, viruses, and colloids.

The DynaPro NanoStar is straightforward to operate. Knowledge of the
underlying physics of molecular sizing is not essential. The block diagram
below summarizes the basic operation of the DynaPro NanoStar.

DynaPro NanoStar
I oy T R T e, e T T, O T T P T T e M e A
Incident laser light
DLS
SLS Correlator

|

|

I

| [ 90°deg detector = —— @ 90 deg detector

| silicon PIN diode avalanche photodiode
|

I

Personal Computer (PC)

Ethernet Data analysis using
connection DYNAMICS software

Figure 1-2: DynaPro NanoStar Block Diagram

The sample is filtered to eliminate dust particles, which might interfere
with the signal from the molecules being measured. Solutions are injected
into cuvettes and placed into the sample cell. The total sample injection
volume (including filtration) is approximately 20 pl using the 10 pl
cuvette, After the cuvette is placed in the sample cell, the sample is
illuminated by the laser. The scattered light is correlated in the DynaPro
NanoStar, which then sends the results to the PC for analysis by the
DYNAMICS software package.

The Software

DYNAMICS is data collection and analysis software for the DynaPro
NanoStar molecular sizing system. Tuned specifically for characterization
of unfractionated molecular samples, DYNAMICS applies sophisticated
analysis tools to the quasi-elastic light scattering (QELS) data from the
DynaPro NanoStar to give information on molecular sizes and sample
polydispersity. The DYNAMICS software gives researchers the tools to
quickly assess important sample properties without relying on
chromatography or other fractionation techniques. Please refer to the
DYNAMICS User's Guide for specific information about the software.

M3300 Rev. A



Using the DynaPro NanoStar

1.2 Using the DynaPro NanoStar

Access to the sample cell is gained by sliding the top lid open. The sample
cuvette (low-volume quartz cuvette) is inserted into the sample cell and
the lid closed for measurements. Note that there is a safety switch
connected to the lid that will disconnect the laser when the lid is open.
Onece the lid is closed again, the laser is re-enabled.

NOTE:

Close the lid of the DynaPro NanoStar gently and slowly to avoid shaking
the cuvette or sample. Do not slam the door.

If your sample is being measured near room temperature it will take about
two minutes to reach thermal equilibration. If your sample is being
measured at a high or a low temperature, several minutes may be
required to reach thermal equilibration.

Prior to recording light scattering data, you must first establish
communications between the DynaPro NanoStar and DYNAMICS by
clicking the #;| Connect to Hardware button in the DYNAMICS tool bar.
When the connection between the DynaPro NanoStar and DYNAMICS is
established, the DynaPro NanoStar's laser is simultaneously enabled or
turned on.

Once the instrument is connected, you can begin recording data by
clicking the green Record button on the tool bar. The Record button face
will then change to a flashing red, indicating that the software is in the
recording mode. To stop recording data, click the flashing red Record
button. For more information on recording data, see “Recording Data” in
the DYNAMICS User’s Guide.

Cumulants and regularization analyses are applied automatically, the
results of which can be viewed by selecting the appropriate view button on
the Experiment Window.

Record Button in

Idle Mode Monitor Mode Recording Mode
: Connect Click Button
AN yl AN
> B¢ @)
Disconnect I

Record button

to flashing red

changes from green

in record mode Optics 045

l i tem Tirs | Infensty ‘Fmeraure

Absorbence |

|

when—1

() ©

UkioSpec
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Chapter 1: About the DynaPro NanoStar

1.2.1 DynaPro NanoStar Operations

The sample is illuminated by a 120 mW air launched laser of ~ 6568 nm
wavelength. After laser intensity stabilization 100 mW is delivered to the
sample cell. The light scattered by the sample is collected by two
independent detectors: one for Static scattering and one for Dynamic
scattering, The Static scattering detector is a silicon PIN photodiode,
whereas the DLS detector is an actively quenched, solid state Single
Photon Counting Module (SPCM). The photons are converted to electrical
pulses and sent to a high speed multi-tau autocorrelator.

The DynaPro NanoStar analyzes the time scale of the scattered light
intensity fluctuations by a mathematical process called autocorrelation.
To perform the very fast data manipulation necessary to obtain results in
real time, the DynaPro NanoStar uses the latest generation of correlator
running special algorithms. The translational diffusion coefficient (Dy) of
the molecules in the sample is determined from the decay of the intensity
autocorrelation data. The hydrodynamic radius (Rh) of the sample is then
derived from D; using the Stokes-Einstein equation.

The DynaPro NanoStar determines the uniformity of sizes through a
monomodal (single particle) curve fit analysis called cumulants, which
assumes a particular size distribution, which is gaussian in decay rates
(inversely related to size). We can extract an “average” size and a
“polydispersity” which is related to the gaussian width of decay rates.

The SOS is the Sum Of Squares difference between the measured and the
cumulants calculated intensity correlation curves, and is reported for each
sample acquisition (a single correlation curve) in the Datalog Grid View of
DYANAMICS. Low SOS values (< 20) indicate reasonable agreement
between the measured correlation curve and the cumulants fitted curve,
and suggest the sample is likely monomodal with low polydispersity, i.e. a
tight size distribution.

Some samples will not be monomodal, but will contain multiple
populations of different sizes. For these samples, you should expect to
observe increased SOS values, e.g, > 100 (remember that the cumulants
algorithm forces a single particle fit). If the sample appears to be multi-
modal, the size distribution histogram can be generated using the
regularization algorithm, which makes no assumptions regarding the
number of size populations.

1-4 M3300 Rev. A



Using the DynaPro NanoStar

1.3 Using This Manual

This manual is organized as follows:

Chapter 1, “About the DynaPro NanoStar”: provides a general
introduction to the DynaPro NanoStar instrument.

Chapter 2, “Safety, Warnings, and Cautions”—Provides a description of
the use of safety notices in this manual and information for the safe
operation of the DynaPro NanoStar.

Chapter 3, “DynaPro NanoStar Components”—Provides a general
introduction to the Temperature Controlled DynaPro NanoStar.

Chapter 4, “Installation and Setup”—Describes how to set up the DynaPro
NanoStar instrument and install the DYNAMICS software.

Chapter 5, “Using the Display”—Describes how to use the front panel
keypad and display of the DynaPro NanoStar.

Chapter 6, “Preparing Samples”—Describes how to prepare samples for
light scattering measurements.

Chapter 7, “Collecting Data”—Provides a sample run for collecting data
during a light scattering measurement.

Chapter 8, “Periodic Maintenance”—Provides maintenance and service
instructions.

Appendix A, “Laser Specifications”—Provides electrical, optical, and
environmental details for the GaAs laser.

Appendix B, “Connecting to Network or PC”"—Describes the various
network and PC connections which allow communication between the
DynaPro NanoStar instrument and DYNAMICS software.

Index—Provides lookup assistance.

1.4 Contacting Wyatt Technology

M3300 Rev. A

We solicit and encourage questions and comments about this manual and
the DynaPro NanoStar instrument. Please contact:

Wyatt Technology Corporation
6300 Hollister Ave.
Santa Barbara, CA, 93117

Telephone: (805) 681-9009
TFAX: (805) 681-0123
E-mail: support@wyatt.com
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Safety, Warnings, and Cautions

As recommended by the American National Standards Institute, we have
used icons along with messages to especially alert the user to potential
hazards involved in this technology, following this standard:

Failure to follow,
may result in injury or DEATH.

WARNING! ‘
,f"/ Failure to follow,
' may result in injury.
@

P Failure to follow,
Caution! may result in damage to equipment.

NOTE: Additional information which may be of interest.

Tor best results and user safety, the following warnings and cautions
should always be followed when handling and operating your DynaPro
NanoStar.

M3300 Rev. A 2-1



Chapter 2: Safety, Warnings, and Cautions

2.1 Warning Signs on the Chassis

DO NOT USE WITH FLAMMABLE SOLVENTS!

Using volatile solvents in the Temperature
Controlled DynaPro NanoStar can create
deadly vapors, fire, and explosions.

Caution! The DynaPro NanoStar read head, cuvette, and other
components can reach temperatures hot enough to
cause serious burns.

Wear heat resistant gloves and exercise extreme
caution when removing or replacing the cuvette.

2.2 Electrical Specifications

The power supply provided with your
) DynaPro NanoStar is designed to
j convert high voltage to the level

required for operation. Do not open
the power supply or defeat any of its
safety interlocks. Serious injury or
Death may result.

2.3 Maintenance of Electrical Components

The DynaPro NanoStar has no user
serviceable parts. For your safety, do
not dismantle the instrument.

Do not bypass any of the safety
systems and interlocks that are in
place for your health.

If the instrument is not functioning
properly, do not apply power.

2-2 M3300 Rev. A



Laser Safely Notes

2.4 Laser Safety Notes

The lasers used in the DynaPro NanoStar are Class I1Ib lasers. However
the DynaPro NanoStar itself is classified as a Class 1 Laser Product
according to IEC60825-1:1993+A1+A2 and CFR Title 21 Subchapter J.
Note these environmental specifications apply to the laser subsystem and
not to the instrument as a whole. This means that under normal
operation, no laser radiation should escape from the instrument, and no
protective equipment must be worn. However the following caution
applies:

Use of controls or adjustment or performance of
Caution! procedures other than specified herein may result in
hazardous radiation exposure.

The instrument also bears the following warning label.

CLASS 1 LASER PRODUCT

NOTE:

All safety labels are in English. If you need safety labels in a language
other than English, please contact Wyatt Technology.

M3300 Rev. A
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DynaPro NanoStar Components

This chapter provides a general introduction to the DynaPro NanoStar
temperature controlled instrument.

CONTENTS
3.1 Front Panel VIEW .......cccuvvieiiriciiniensrncsie e evns s ssiesne e ssssssaesaneen 3-2
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Chapter 3: DynaPro NanoStar Components

3.1 Front Panel View

The front panel (see Figure 3-1) contains the main power switch (On/Off),
the display window for monitoring data, keypad controls for operating the
instrument, and provides cuvette storage inside the door.

Sample
Cell Door

L'
i

3 DynaPro
Bl NanoStar |

o

B
1
(ML [

wia 10018 | sy | Syvwe) omal NanoStar 65 F i,
@ hota seate [Sriseve | i @ e Scete _SetScate |

LCAFM MEFM GESM 20FY

Cuvelte LCD Display Keypad On/Off
Storage switch

Figure 3-1: DynaPro NanoStar Front Panel

LCD Display: The LCD display allows you to monitor, control, and
configure the DynaPro NanoStar. Chapter 5, “Using the Display”
describes the functions of the tabs available on the LCD display.

Keypad: The keypad allows you to control the LCD display. “Navigating
the Display Panels” on page 5-2 describes how to use the keypad.

M3300 Rev. A



Back Panel View

3.2 Back Panel View

The back panel contains the AC power module, ethernet connector,
nitrogen purge connector, correlator input for Wyatt QELS, and cooling
fans. The main power fuses are located in the AC power module and are
described below.

Fans and Fliters Nitrogen Purge

DYNAPRO NANOSTAR®
LASER PHOTOMETER
U PATENT NOS 475 235,
GERMAN PATENT O 634 30718 803
BRITISHPATENT NO 0710831
CHINESE PATENT 8O 21.65101046 8
OTHER PATENTS PENOING
THIS PRODUCT COMPLIES WITh
DHHS RADIAYION PERFORMANG £
STANOARD, 21CFR SUBCHAPTER J
Contry (e Pl dracorrect cpucs LotacEry shie jCR 4 da

\

ENG1010-1
ENG0825-1 |

3 vt

s Fhse Cor>e|alor
Ethernet Holder
Connector Power Input

Plug
Figure 3-2: Back panel

3.2.1 Changing a Fuse

What you need to change a fuse:
*  Tool for prying the AC Power module cover off, such as a small-bladed
screwdriver.

*  Fuses from the spares supplied in the accessory kit.

To replace the fuses, do the following:
1. Disconnect the power cord.

2. Open the cover of the AC Power
module using a small blade
screwdriver or similar tool,

3. Replace the burned out fuse
with a 4 amp, 250V slow blow
fuse, The fuse block contains
two fuses. Both of them must be
installed for the instrument to
operate correctly.

Figure 3-3: Fuseholder and Fuses

4, Replace the cover of the AC Power module and reconnect the power
cord.
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3.3 Top Cover

The sliding door includes a magnetic proximity switch which disables the
laser when the door is open.

Insulated Cell
Chamber Cap,

Keyed Cuvette
Receptacle

Flattened Corner

Figure 3-4: DynaPro NanoStar with Door Open

Caution! The DynaPro NanoStar read head, cuvette, and other
components can reach temperatures hot enough to
cause serious burns.

Wear heat resistant gloves and exercise extreme
caution when removing or replacing the cuvette.
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3.4 Temperature Control

The DynaPro NanoStar instrument actively controls the temperature
within the sample cell. The range of temperature control is +4 to +150°C.
The temperature can be maintained indefinitely between these extremes
with an accuracy of better than 0,01°C.

The temperature control system uses a Peltier effect heat pump, which
requires no heat exchanging radiators or chambers. The only moving parts
are cooling fans. The cooling fans will run continuously whenever power is
applied to the DynaPro NanoStar.

The DynaPro NanoStar can reach temperatures hot enough to cause
serious burns. The following caution is shown on the display any time the
door is opened while the DynaPro NanoStar is heated.

Current Cell
Temperature

M3300 Rev. A

CAUTION

The cell temperature is84.9°Cland the cell
door is open.

Wear heat resistant gloves and exercise
extreme caution when removing or
replacing the cuvette. The cuvette, read
head and other components may cause
burns or other injuries
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3.5 Target Temperature

3-6

3.5.1

3.5.2

When power is applied to the DynaPro NanoStar, the current temperature
of the sample cell and the temperature set point, which you define, are
shown on the Main panel and the System panel of the DynaPro NanoStar
Display. The target temperature will be the last value entered from the
previous session. The default target temperature from the factory will be
+20 Celsius, When the temperature controller identifies a difference
between the sampling chamber temperature and the target temperature,
it will either cool or heat the chamber until the values match. It will
continue to do this, as long as power is applied to the instrument. The
temperature lock algorithm requires that the sample cell must be within
0.05°C of the set point for 120 seconds for the temperature lock alarm to
turn green. Every time the door is closed, the temperature lock timer is
restarted.

The color of the temperature field will change to Green to indicate that the
temperature is locked. When the temperature field is Yellow, it is ramping
and has not stabilized, When the temperature field is Green the sample
should be at temperature and ready to take data. It may take a couple
minutes for the cuvette and sample fluid to reach the temperature set
point.

Setting Target Temperature

You can set the target temperature manually on the equipment or
remotely using DYNAMICS software.

*  On the front panel Display of the DynaPro NanoStar, set the target
temperature manually on either the Main panel or the System panel.
Refer to “Main Panel” on page 5-4 or “System Panel” on page 5-11.

* To control the target temperature remotely using DYNAMICS, open
Instrument in the Parameters node. Enter a value for Set Temp (C).
For more information on setting parameters, see Chapter 4, “Setting
Parameters” in the DYNAMICS User’s Guide.

Automating Temperature Control

You can automate temperature control for sampling sequences using the
[vent Schedule feature in DYNAMICS.

1. Right click on the Parameters node and select Event Schedule.
2. From the Event menu, select Set Temp (C).

3. Under Variable, set the temperature and click Add.
You can program an arbitrary series of temperature set points as well as
temperature ramp rates using DYNAMICS. For more information on

setting parameters, see Chapter 5, “Automating Experiments” in the
DYNAMICS User’s Guide.
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3.5.3 Achieving a Stable Temperature

M3300 Rev. A

The DynaPro NanoStar instrument ramps at approximately 15 degrees
per minute, so it should take roughly 10 minutes to get from +4°C to
150°C. This period of time assumes an external ambient temperature of
approximately 25°C. If you notice longer stabilization time periods, please
contact technical support at Wyatt Technology. In practice, it takes only a
few minutes to reach and stabilize target temperatures.

Air circulation is maintained by inlet fans which exhaust air through
ducts on the bottom of the enclosure. Do not allow these ducts to become
obstructed in any way or the performance of the instrument may be
impaired.
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3.6 Controlling Humidity

A nitrogen purge connector is included on the DynaPro NanoStar. The
nitrogen purge is used for condensation control when the DynaPro
NanoStar is operated below 20°C. The nitrogen purge system is controlled
by the microprocessor which sets the gas flow to high any time the lid is
open (for example, during sample loading). The gas flow is set to low when
the lid is closed, The nitrogen pressure is also monitored by the
microprocessor to insure that even when the nitrogen tank runs out, no
water will condense on the sample cell.

The temperature controller will not allow you to set a temperature below
20.5°C unless it detects at least 20 psi of gas pressure on the nitrogen port.
This prevents accidental condensation on the cell and read head.

With the door closed (operating below 20°C), the system will exhaust a
standard nitrogen tank in about a month. With the door open, it will
empty a tank in a day. Therefore to conserve nitrogen gas you should not
leave the door open while operating below 20°C.

NOTE:
3.6.1
3.6.2
3-8

Anytime the instrument is operating above +20°C, based on the
temperature set point, nitrogen purge is turned off. If you intend to use
the NanoStar between 20°C and 150°C only, you do not need to connect
nitrogen.

Nitrogen Purge Installation

While the instrument is warming up, attach a filtered dry air or oil-free
grade nitrogen line to the nitrogen purge connector on the back of the
DynaPro NanoStar. Use the 90-degree fitting and the 10-inch
Polyethylene tubing provided. The dry gas will flow into the cell chamber
and will prevent condensation in the cell. The pressure in the dry air or
nitrogen line should be between 25 psi and 80 psi, depending on the local
humidity. (At operating temperatures above 20°C, the nitrogen purge line
is not required, but there is no harm in leaving it plumbed. The internal
valves will remain closed and no gas will be consumed.)

Nitrogen sensor

The nitrogen sensor measures the pressure of the N2 port. This is used to
determine if a source of dry gas is connected for operation below ambient,
or if the gas cylinder has emptied.

N2 pressure alarm is triggered when the temperature is set to less than
20°C, but the nitrogen pressure is less than 20 psi. In this case, the alarm
activates and resets the system temperature to 20,56°C. This prevents
condensation from damaging the optics if the nitrogen connection is not
made, or if the tank runs empty.
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3.7 Laser

The 100 mW air launched laser provides the light source for the system.
The laser provides very high power density at the illuminated sample by
means of a narrow beam diameter (the l/ ¢’ diameter of the Gaussian
beam profile is 0.08 mm). This small beam diameter also helps reduce the
noise contributions of larger particulate contaminants (such as dust). The
laser is oriented so that the incident beam is vertically polarized. A beam
monitor (laser monitor) is incorporated into the laser assembly. The
output of this monitor can be displayed on the Main panel on the display.

Laser assembly

Silicon PIN
photodiode

Laser monitor
detector

Forward
monitor Fiber to

SPCM detector

Read head
assembly

Figure 3-5: Read head and laser assemblies

3.7.1 Laser Beam Warning

Under normal operating conditions the laser beam is entirely contained
within the read head. A laser interlock ensures that when the instrument
door is opened, the laser is disabled.

Do not attempt to defeat laser interlocks.
Caution! Do not insert finger or mirror into sample cell cavity
for any reason.

Refer to Appendix A for laser specifications.
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3-10

3.7.2 Laser Monitors

The software uses the laser monitor signals to normalize the scattering
signals relative to incident laser beam power. The method involves
splitting the beam at its source and dividing background corrected values
by the split signal. The normalization factor /,—the incident intensity, is
proportional to the beam emitted from the front of the laser and is
obtained from the beam splitter on the laser assembly. The Laser
Monitor and the Forward Monitor signals are displayed as a
percentage of intensity. Zero percent means no light is detected. If the
Laser Monitor signal differs from the Laser Power set point by more than
10% the Laser Monitor alarm will activate. The laser may have reached
the end of its useful lifetime. Please contact technical support at Wyatt
Technology.

* The Laser Monitor measures the intensity of the beam at the laser
assembly before it enters the cell.

* The Forward Monitor enables the DynaPro NanoStar to measure
transmitted light through the sample cell and sample. The primary
usage of the forward monitor is simply as a diagnostic tool to deter-
mine if there are bubbles or other foreign particles in the cell. This
signal is useful for measuring absorbing samples, which attenuate the
beam intensity. The forward monitor measures the attenuation and
can be used to determine the actual intensity at the center of the cell,
where the scatter is measured.

* Laser Drive Current signal is used to gauge the lifetime of the
laser. As the laser ages, the current required to provide a constant
intensity slowly increases. The laser current is measured in mA and
its initial value is recorded on the Certificate of Performance (COP)
delivered with the instrument. When the current reaches a value of
30% higher than the initial value, the DynaPro NanoStar will switch
from an intensity mode, to a constant current mode. In the constant
current mode, the laser intensity will begin to decrease and the signal
to noise ratio will begin to degrade. The instrument will still provide
accurate data, but it indicates that the laser is nearing its maximum
usable lifetime and the instrument should be serviced. The DynaPro
NanoStar also measures Laser Voltage, which is a diagnostic that
Wyatt Technical Service can use to track laser ageing.
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Read Head and Detectors

3.8 Read Head and Detectors

SLS silicon
PIN diode

In the read head (Figure 3-6), the sample cell is held precisely, scattered
light is collimated, and the detectors are aligned in their proper positions.

Laser
beam

| Fiber attenuator

5I| _ j - |
i ST TG L
1 | "lm*

Fiber to DLS
avalanche
photodiode

Forward
laser
monitor

Figure 3-6: DynaPro NanoStar read head

3.8.1 Read Head Structure

M3300 Rev. A

The DynaPro NanoStar has two light scattering detectors, both at 90
degrees to the beam. One is used for static scattering, and one is used for
dynamic scattering, The static scattering detector is a silicon PIN
photodiode, which is used because it has low noise and a wide dynamic
range. The static scattering detector creates an analog signal which is
measured by a 24-bit analog-to-digital converter at a rate of 1 sample/
second.

The dynamic light scattering detector uses a single photon counting
module to measure the time fluctuations of the scattering signal. This
high speed detector can operate at up to 156 MHz and feeds the photon
counts to a high speed digital correlator.

The read head structure holds the two detectors and the photodiode with
low gain amplifier for the Laser Forward Monitor detector, limits the
sample field of view at the detectors, and minimizes stray light effects by
means of its special structure. Since each detector’s field of view is limited
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3-12

by its own collimator, only the center of the illuminated sample scatters
light into a given detector. A heavy aluminum mounting plate supports
both the laser and the read head providing a single, stable optical bench,

The optics have been aligned at the factory and need no adjustment. The
DynaPro NanoStar Electronies Module converts the analog signals from
the detectors to digital values with individual 24-bit analog to digital
converters, Note that the instrument’s major components are mounted on
the steel sub-chassis, which also contains all power supplies (laser,
meters, electronics) and fan assembly.
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Installation and Setup

This chapter describes how to set up the DynaPro NanoStar instrument
and install DYNAMICS software.

CONTENTS
4.1 Unpacking the DynaPro NanoStar...........ccccviniivniiinininninnn 4-1
4.2 Installing DYNAMICS SOflWAre ........cooevvvverrerinerscnerimnesesssessineenns 4-2
4,21 System ReqUIrEMENTS ....cvviviiieiireiiee e eeereeee s ss s 4-2
4,2,2 User Accounts with Restricted Privileges.....cccovviniiivienieiinnns 4-2
4.2.3 CD CONENES ..ccciiiiiiiieiiir e e 4-2
4.2.4 Installing the SOftWAre ........cceeeeeeiiieii e e 4-3
4.3 Installing the Instrument ..o 4-4
4.4 Checking Initial Hardware Configuration ..........cccccoiviiiiiiiiin i 4-6
4.5 Calibrating DynaPro NanoStar ..........cccevveieiiiiiiiiiiniiee e 4-7
4.6 Connecting DYNAMICS to DynaPro NanoStar .......ccceccvvveiiiiiiiinnns 4-8
4.7 Verifying Hardware and Experiment Parameters ...........ccccceecvennne 4-10

4.1 Unpacking the DynaPro NanoStar

Please read the shipping parts list (packing slip) included with your
instrument shipment and check that everything arrived in good condition,

1. Carefully examine the shipping container. If it is damaged or shows
signs of mishandling,
CONTACT WYATT TECHNICAL SUPPORT IMMEDIATELY.

2. Unpack the instrument.

Place the DynaPro NanoStar on a level surface and inspect the cabinet
for damage. If you see any damage,
CONTACT WYATT TECHNICAL SUPPORT IMMEDIATELY.

4, Check that the boxes contain all of the items listed as included with
your instrument shipment in addition to the instrument (the packing
slip sent with the instrument contains the most up-to-date list).
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4.2 Installing DYNAMICS Software

4.2.1

4.2.2

4.2.3

DYNAMICS must be installed prior to connecting the DynaPro NanoStar
to the PC.

System Requirements

As of the date of publication of this manual, the minimum system
resources DYNAMICS requires are listed below. For current DYNAMICS
system requirements please refer to our website;
http://lwww.wyatt.com/solutions/software/system_requirements.cfm.

*  Windows® XP Professional 32-bit edition or Windows 2000 Service
Pack 2 or higher, with Internet Explorer version 5.5 or higher

*  Pentium IV or better processor

* 2 GHz or better processor speed

* 512 MB of RAM or better (1GB recommended)
* At least 75 MB of available hard-disk space

*  CD-ROM Drive (optional for installation)

*  Kthernet connection to a network

User Accounts with Restricted Privileges

If DYNAMICS is to be run from a user account with restricted privileges,
it is necessary to install DYNAMICS under the account to be used. If
DYNAMICS is installed globally, you must have Windows Power User
privileges to run DYNAMICS.

CD Contents

Your installation CD includes the following items required to control the
DynaPro NanoStar.

¢ DYNAMICS software files
*  PDF file of the DYNAMICS User’s Guide

* PDF file of the DynaPro NanoStar User’s Guide for your hardware
configuration

*  Software drivers related to the USB interface

*  Additional software utilities
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4.2.4 Installing the Software
Install the software as follows:

1. Restart your computer to ensure that no other programs are running,
and that any previously installed DYNAMICS components are not
running.

2. Insert the DYNAMICS CD in your CD drive. On most systems, the
DYNAMICS setup procedure will start automatically.

If the setup procedure does not start automatically, use Windows
Explorer or the Run dialog to run the setup.exe file in the DYNAMICS
folder on the CD,

3. Answer the prompts in the setup procedure.

4. To verify installation of DYNAMICS, open the Windows Start menu
and look for Programs—Wyatt Technology—DYNAMICS 6.x.x.
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4.3 Installing the Instrument

Once the software is installed on the PC, place the instrument within easy
reach and viewing distance to the PC. Securely locate the DynaPro
NanoStar on a stable lab bench free from excessive vibration, with
approximately one foot of space on one side for sample preparation.

T ==

2% 1905 | S | fysea trn ManoStar
Fim 3 e e

Dl lede e iy

__________ iﬁ/:

N ——
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R o S e ==
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Power Switch

Figure 4-1: DynaPro NanoStar

NOTE: Note: Make sure the DynaPro NanoStar is not located in direct sunlight.

Best data will be achieved if the environment is stable to + 1°C or better at
an ambient temperature of 4°C to 40°C non condensing.

To install the DynaPro NanoStar, do the following:

1. Place the instrument on a flat, clean surface, standing on its feet and
positioned to allow air flow through the back to keep its electronics
cool. (See Chapter 8, “Periodic Maintenance” for more information
about the required environment and how to keep the DynaPro
NanoStar in peak condition.)

NOTE: Warm air is exhausted through the bottom of the DynaPro NanoStar. Do

not stack the instrument on top of any temperature sensitive equipment.

2, Make sure the supplied power plug is correct for the local power outlet.
The DynaPro NanoStar is equipped with a universal power supply,
which operates anywhere in the world. It accepts inlet voltages
between 90-250V and line frequencies from 50-60Hz.
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3. Connect one end of the supplied ethernet cable to the ethernet port on
the back of the DynaPro NanoStar and the other end to your local area
network. Alternatively, you can use the optional ethernet-to-USB
converter and connect to a USB port on the host computer.

When the DynaPro NanoStar is on the local area network, it may be
accessed and controlled from any machine on the network. When using
the USB converter, it can be accessed only by the host computer. See
Appendix H for more details about implications for network security
from the two different configurations,

4, Without a cuvette installed, switch on the laser from the front panel.
The instrument should default to auto attenuation mode which will
optimize the laser power and the fiber attenuation to maximum
sensitivity, With no cuvette, it should default to 100% power and zero
percent attenuation. This can be verified on the System tab. If the auto
attenuation is turned off, it can be re-enabled on the System tab.

DYNAPRO™ NANOSTAR®
LASER PHOTOMETER
US PATENT NG 475235
GERMAN PATENT NO 654 30412 408,
BRITISHPATENT NO 071084y
CHINESE PATENT NO ZL54101046 8
OTHER PATENTS PENONG
THIS PRODUCT COMPLIES WATH
DHHS RADIATION PERFORMANGE
STANDARD, 21CFR SUBCHAPTER §
Constuins 05 el Saurmemed oK TN whin ot ' o

Power Plug Nitrogen Purge

Figure 4-2: DynaPro NanoStar Rear Panel Connections

5. For Nitrogen Purge on Instruments operating below 20°C:
While the instrument is warming up, attach a filtered, dry, oil free
grade nitrogen line to the Nitrogen Purge connector on the back of the
DynaPro NanoStar. Use the 90-degree fitting and the 10-inch
Polyethylene tubing provided. The dry gas will flow into the sample
cell and will minimize condensation in the sample cell. The pressure in
the nitrogen line should be between 25 psi and 80 psi, depending on
the local humidity.
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4.4 Checking Initial Hardware Configuration

Prior to collecting light scattering measurements, DYNAMICS must be
connected to the DynaPro NanoStar.,

To verify proper loading of the hardware parameters into the DYNAMICS
software, select Tools—»Hardware and examine the fields for the correct
serial number and configurations of your DynaPro NanoStar.

1. Connect your DynaPro NanoStar and power it on.
2. Start DYNAMICS and choose Tools—Hardware.

3. In the Edit Hardware screen, click Detect.

Edit Har;iwmé

Click here to detect
and connect your

DynaPro NanoStar

4, In the Instrument Detection
sereen, choose your instrument and

click OK.

5. Click Save in the Edit Hardware

screen.

6. If a screen appears that says: The
optics block specified already exists.
Do you wish to overwrite these

R

setting?, click Yes.

7. Exit the Edit Hardware screen.

4-6
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4.5 Calibrating DynaPro NanoStar

The DynaPro NanoStar is shipped with a Certificate of Performance
(COP) to verify that the instrument was not damaged during shipping.
You can prepare a toluene sample and calibrate using the procedure
described in the DYNAMICS User’s Guide.

1. Using the supplied DYNAMICS software, perform the appropriate
steps to configure the instrument to communicate with the software.

NOTE: The laser in the DynaPro NanoStar is software controlled and can be
turned on and off from the main page.

2. After establishing communications, wait at least 30 minutes for the
laser to warm up and stabilize.

*  The forward monitor is calibrated to 100% power with Toluene in the
cell. With the cell removed, the forward monitor will read greater than
100% since there are no reflection loses. The laser monitor measures
the intensity of the laser before the beam enters the cell. The laser's
intensity is controlled via a feedback loop based on the laser monitor
signal (see “System Panel” on page 5-11). The forward monitor
measures laser intensity after the beam has passed through the
sample. This value will be affected by absorption of the sample as well
as reflection losses from the cuvette windows. Since the beam passes
through many optical surfaces and fluid, the forward monitor is not
nearly as stable as the laser monitor and therefore is used primarily as
a diagnostic signal. For example, when performing measurements, the
forward monitor is used to detect the presence of bubbles or foreign
matter in the sample.

3. Calibrate the DynaPro NanoStar using the DYNAMICS software.
Prepare a toluene sample using chromatography grade toluene and

0.02um Anatop filters, It is important the cell be clean and dust free
for correct calibration. Filtered dusting gas is recommended.

See the DYNAMICS User’s Guide for instructions to configure
communication with the instrument and perform the calibration
measurement,.

4, Compare your calibration result with the value from the Certificate of
Performance.

Your calibration result should be within 5% of the value on the
Certificate of Performance.
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4.6 Connecting DYNAMICS to DynaPro NanoStar

When you create a new experiment to collect data, DYNAMICS will
automatically retrieve the unique hardware settings associated with your
DynaPro NanoStar. If you are presented with the Original Hardware
dialog when creating a new experiment, select Cancel. Then recheck the
instrument connections and try to create a new experiment again. It is
during this stage that the software autodetects the hardware settings.

1. Start a New Experiment.

To open a new Experiment Window, do one of the following:
¢ Click the page icon on the main tool bar.
*  Select File—»New from the main menu.

S DYNAMICS Vb

File View Tools Help
Click here to | = 1 £ e
start a new & |
experiment

Figure 4-3: Starting a New Experiment

The Experiment Window is displayed. If this is the first time the
software has been used, the default experimental settings are the
factory settings,

Connect to
Hardware
button

Record button

E

Fapeten | fiaNae st
| DataladModed Slec20ANNE 0
EgFaVemr 16

[qpleabowg: Mlsc2dNINH0

Status bar

Frdaus et Convectad [T 1 perenenma® GxD

Figure 4-4: Connecting DYNAMICS to the DynaPro NanoStar
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2. Click the Green ﬁl Connect to Hardware button located on the

DYNAMICS tool bar,

When you click the Connect to Hardware button, DYNAMICS places
new data into the current experiment file, Because the software can
create more than one experiment, and more than one experiment can
be opened at a time, it is necessary to instruct the software where to
place new data. Additionally, Connect to Hardware verifies that the
communications between the PC and BynaPro NanoStar are
funetioning properly.

If the Connect to Hardware is successful, the Record Button becomes
Green. The Status box will notify you of the status of the
communications verification, reporting any errors,
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4.7 Verifying Hardware and Experiment
Parameters

Prior to recording data, the proper hardware must be selected,
particularly when the DynaPro NanoStar has multiple optical
compartments. Click the Hardware branch in the Tree View, select
Hardware, and view the settings in the properties table on the right-hand
side. Use the drop down arrows to change hardware configurations.

Also, select the Parameters branch and review each branch. These
parameters are described in detail in the DYNAMICS User’s Guide.

Vo | Ly -’f" @ =

=l Expl : = = — A

= ‘ ' Property | Value I
Host 101-DPM ‘ Host Serial Humber 101-DPN -
Optics 101-DPN | | opjics Serial Number 101-DPN

- Parameters |
Fixed
Instrument ‘
Solvent
Sample
UserDefined |
MNames Connectlion Status
Cuvette Connected T~

Measurements

Figure 4-5: Verifying Hardware
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Using the Display

This chapter describes how to navigate and change settings in the
DynaPro NanoStar Display.

CONTENTS
5.1 Navigating the Display Panels.........cccccecoieeniinniininininnnnnnensnnen, 5-2
5.1:1 Frant panel button deseription....cucisnuninimnssssnnia 5-2
5:1.2 Instrument Alarm Status ...t 5-3
513 AUHIO AlBIIM i s s s R ey 5-3
52  NEIH PABAL it s i o rie s e S St Ry e A 5-4
5.2.1 Selecting Display Settings for the X, Y AX€S......ccccevvvviiniinrnn, 5-4
5.2.2 Adjusting the Display Range .........ccccoveeevviiiinncniiniiiniinssnennens 5-5
5.2.3 Setting Cell Temperature.........ccceeeecereeniensiinnninnere e 5-6
DAL LBEBE s s D S R S e A SR T AT B 5-6
5.3 QELS PANEl...cciiiieiiiiciiiiiiieiireesieenseeseseesssesiessssssssssresssssssssesssssannes 5-7
5.3 CounbRae anusmmmiammssmmrscams sty s i e s 5-7
5.32 Correlation FUNCHON ....iiuinsssisasimmmsmmmaimssisssomnssniersssm 5-8
533 Integration: THNB . cxm s wssmmismimms v 5-8
5.3, APIDSEEIS iisesssssne ssesmnsos s s dd sy 5-9
5.4  Aarm Panaliciswmiimiiiim e i i s s el viiisssein 5-10
98  SVSIBM PANEL commpssrsssoomssmsmesssguenmsssssserme o e oy 5-11
B5:5.1 Coll TOMPRIAIIS rursesususossmmpsnssvenarsrsessscsesmmasssniss s v sisiss nmpniss 5-11
552 AUBBHAION. .. cvmsirospisssugnsmmasimsprsnmapmssmevprs s A S TR 5-11
5.5.3 Auto Altenuate...........ceeuiiciiimiiriec e ss s 5-11
554 LOROTr POWATE (T0).wscrnsrsncrnssmmaessorvansomoerssmnusess porssbebsinibebsbiasssy 5-12
B.EI5 BB TIINB s irimsnessspsnsnsnnsnssrnnsmnmpnessrmmnsmsinsssnsusibnmsssi i iins s orands 5-12
558 LangUEge ..y mssrpmmrrmesmssmesmsommamas et s iy 5-12
5.5.7 Zero Dark OffSetS .......uccveiiciariiiiinris e ses s 5-12
5.5.8 ReStart IS .....coceiiviiiiricciiieecee e 5-12
5.5.9 Load Factory Defaults .......ccccvereiieiiniiensninins e 5-12
5.5. 10 Restart INStrument.........cccvveueieee i 5-12
BB COMIM PANE] i s soesimms st s siisa i 5-13

M3300 Rev. A 5-1



Chapter 5: Using the Display

5.1 Navigating the Display Panels

You navigate through the Display Panels using the buttons to the right of
the Display.

NanoStarC“P""

/Main IQELS | Mlarm | System | Comm |

[Cell Temperature ~| [Forward Monitor

Panel tabs Time: |10 min 'l

¥ Auto Scale  SetScale | ¥ Auto Scale  SetScale |

002
g0
) g
® 4
g 600 0.00 a
3 TR r\: -ﬁ'twm\wm~wumnfwwwwmmﬂ =
E 3
o s
% 400/ 002 o
o —
200 -
10.36 AM 10.33 AM 10.40 AM 1042 AM 10.44 AM
Cell Temp.(*C)
. 84.71
Temperature Instrument
Lock Alarm Alarm Status

Figure 5-1: Main display panel

5.1.1 Front panel button description

Esc-left and right arrows navigate through the
Panel tabs.

Esc and the number of the Panel tab (1 through 5)
selects the first field in that Panel.

Tab cycles through various fields in the current Panel.
Esc-Tab selects the first field in the current Panel. 0

Enter displays the options of the selected field with
the current option selected. Use the arrow keys to
change the option, and then Enter to select.

If the field is a check box, Enter toggles the option, ‘ TeR .
EN

NOTE: If you miss a field, press Esc and restart Tabbing through the fields.

TAB ESC DEL
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Navigating the Display Panels

5.1.2

5.1.3

M3300 Rev. A

Instrument Alarm Status

The instrument alarm status indicator will light to indicate operating
conditions or hazards that may need your attention. Refer to “Alarm
Panel” on page 5-10.

Color Meaning
Yellow Not ready
Green Ready
Red Hazard
Audio Alarm

The DynaPro NanoStar will sound an audible alarm when a potential
hazard is detected. Hazards include:

* vapor or liquid leak is detected
* an over temperature condition is detected

To turn off the audible alarm:

* Display the Alarm panel. Tab to the Audio Alarm checkbox and press
Enter to uncheck the Audio Alarm box.

To enable the audible alarm:

*  Press Enter again to check the Audio Alarm box.
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Chapter 5: Using the Display

5.2 Main Panel

5-4

The Main panel contains the most commonly used DynaPro NanoStar
functions. The display shows graphical representations of two of the data
streams collected by the instrument. One data stream is displayed in red
on the right axis and other is displayed in blue on the left axis.

5.2.1 Selecting Display Settings for the X, Y Axes

You can select the data channel you want displayed in each axis.

Left y-axis selector x-axis selector Right y-axis selector
-
wlmn.-e
ystem | Comm | NanoStar @ “"“'*‘/

Cell Temperalure [Laser Monitor =
LS Deteclor Time: [10 min ~

Forward Monltor ¥ Aulo Scale ﬂ_l
Laser Monitor — ——
Laser Drive Current

N2 Piessure 100

S 52

- g
5 2
N

g g0 &
o ]
= A — p—

E s

5 — 2
Q

246
00
1204 PM 1206 PM 12,08 PM 1210 PM 1212 PM

| cell Temp.p'c) TE =

a 25.00 | 25.00 Alarm |

Figure §-2: Main panel
Left and Right Y-axis Selectors
*  Tab to the field and press Enter to display the data channels.

*  Use the up and down arrow keys to scroll through the parameters.
Press Enter to select.

The left Y-axis data channel displays in blue; the right Y-axis data
channel displays in red.

X-axis Selector

The X-axis selector sets the time range from 10 minutes to 2 hours. To

change the time, see the Set Time field under “System Panel” on page 5-
11,
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Main Panel

5.2.2 Adjusting the Display Range

You can adjust the range displayed in the graph in a variety of ways. This
also applies to the Set Scale button in the Batch Panel.

To use the zoom and pan buttons:
1. Tab to the Set Scale button,

The zoom/pan buttons are displayed.

2. Press the left arrow to zoom in.

3. Press the right arrow to zoom out,

4. Press the up arrow to pan up.

5. Press the down arrow to pan down.

Zoom out

Tab to here Tab to here
to display to display
the zoom/ F’an down the zoom/
pan buttons pan buttons
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