


































































Chapter 4: Installation and Setup 

4.4 Checking Initial Hardware Configuration 

4-6 

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 NanoS tar. 

1. Connect your DynaPro NanoStar and power it on. 

2. Start DYNA1\1ICS and choose Tools~Hardware. 

3. In the Edit Hardware screen, click Detect. 
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4. In the Instrument Detection 
screen, choose your instrument and 
click OK. 
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5. Click Save in the Edit Hardware 
screen. 

6. If a screen appem·s that says: The 
optics block specified already exists. 
Do you wish to overwrite these 
setting?, click Yes. 

7. Exit the Edit Hardware screen. 
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Calibrating DynaPro NanoStar 

4.5 Calibrating DynaPro NanoStar 

NOTE: 

M3300Rev. A 

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. 

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 DYNA.i\IIICS software. 

Prepare a toluene sample using chromatography grade toluene and 
0.02~lm 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 

4-8 

When you create a new experiment to collect data, DYNA.tVIICS 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. 

Click here to 
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 a re the 
factory settings. 
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Figure 4-4: Connecting DYNAMICS to the DynaPro NanoStar 
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Connecting DYNAMICS to DynaPro NanoStar 

2. Click the Green _;ti 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 necessm·y to instruct the software where to 
place new data. Additionally, Connect to Hardware verifies that the 
communications between the PC and DynaPro NanoStar are 
functioning 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 

4-10 

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. 
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Figure 4-5: Verifying Hardware 

"' I 

I 
; 

I 
I 

v 

> 

M3300 Rev. A 



M3300 Rev. A 

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

M~ln ~~~ Comm I NanoStar" ~v 
Cell Temper~ture ::J ,------, 

Panel tabs I Time: It 0 min ::J 
IForw~rd Monitor ::J 

w Auto Scale Set Scale . w Auto Sc~le Set Scale I 

00.0· 

~ 
:'! 
~ 00.0 .. 
a.. 
e 
II 
t-
Gi 40.0 · 
(.) 

20.0 

10.36M1 10.38M1 IOAOAM 

Cell Temp.('CJ ~ [ Ala~ I / '"' I; 1 

Temperature Instrument 
Lock Alarm Alarm Status 

10.42M1 

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. 

10.44M1 

Tab cycles through various fields in the cmrent Panel. 

Esc-Tab selects the first field in the current Panel. 

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. 

002 

., 
~ 0.00 a. 

-002 
~ 

-004 

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

5.1 .2 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 

5.1.3 Audio Alarm 

M3300Rev. A 

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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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 
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Laser Drive Current 

N2 Pressure 

~ 25.2 

~ 
" ~ 25.0 1--------IV 

"' E 

" 1- 24.8 
a; 
Q 

24.6 

12.04 PM 12 00 PM 12.00 PM 

IC'dt Temp.('C) 

!set . f25.00 25.00 ] [ Marm _j 

Right y-axis selector 

Nanostar"e~,..tt:.~ocn~v 
Laser Monitor 

w Auto Scale Set Scale 

100 0 

r 
C/1 

~ 
!1: 
0 

50 0 " =· ~ 

~ 
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Figure 5-2: 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 leftY-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 
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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. 

Tab to here 
to display 
the zoom/ 
pan buttons 

Pan up 

Zoom In ~ Zoom o"l 

Pan down 

W Auto Scale Set Scale 

25.4 

g 25.2 .. 
:; 
~ 25.0 ~-----w 
<>. 
e ., 

1-- 24.8 
;; 
(..) 

24.6 

1204 PM 12.05 PM 12 08 PM 12.10PM 12.12 PM 

Figure 5-3: Zoom and pan buttons 
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QELS Panel 

5.3 QELS Panel 
This section describes the QELS Panel in the DynaPro NanoStar display. 

5.3.1 Count Rate 

M3300 Rev. A 

The Count Rate contains the raw signals for each of the light-scattering 
detectors and the photon count rate for the QELS detector. 

Time 

The Time field sets the time range of the X-axis. 

Main ~~~-"C-"'om.!!!m.!!..L.I ___ _ NanoStar"~~v 
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Figure 5-5: Count Rate 
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5.3.2 Correlation Function 

The Correlation Function displays the intensity correlation curve for a 
single slice of QELS data, which is the raw dynamic light scattering data 
from which the hydrodynamics properties are derived. 

The QELS measures the correlation function, which is a statistical 
measurement of how the scattered intensity fluctuates. It is a function of 
't , which is a time difference. For large values of 't, the correlation function 
approaches 1.0, indicating that the light intensity at time tis unconelated 
to the intensity at time t + 't. For smaller values of 't, the correlation 
function increases, indicating that the scattered intensity is correlated. 

The time difference at which the correlation function transitions from 
being correlated to being uncorrelated is related to the molecular diffusion 
coefficient. Small particles diffuse rapidly giving to rapid fluctuations of 
the scattered light which will have a short correlation time. 
Correspondingly, large particles diffuse slowly and have a long correlation 
time. 

See the DYNAMICS User's Guide for a more detailed explanation of the 
physics of QELS. 

5.3.3 Integration Time 

Integration Time is the QELS sample rate, in seconds, of each QELS 
measurement. The integration time can be set in increments of the 
minimum time of 0.105 seconds. Integration times of up to 3600 seconds 
can be set, but are rarely used. Typical values range up to 10 sec. The 
instrument will round off the set time to the nearest multiple of 0.105 sec. 
The collection rate depends on the sample concentration and molecule 
size. In general, the value chosen should be proportional to expected size, 
times the concentration. If one has a concentrated sample and a small 
size, one should choose a sample rate of 1 second. Otherwise, longer 
sample times should be chosen to improve the measurement statistics. 

The integra tion time selects the time for each measurement. The 
correlation function measurement is averaged for a time equal to the 
integration time. The longer the integration time, the more accurate is the 
result. However, if one sets a long integration time, the probability of the 
measurement being conta minated by dust increases. 

As an aid to setting the integration time, intermediate results a re 
displayed in r ed every one second. They get progressively more accurate 
(less noisy) as time progresses. After the measurement is complete, it is 
plotted in blue, and the new intermedia tes are plotted. The slider on the 
bottom shows the percent complete of the measurement. 

Delay Time 

The delay time is the horizontal axis of the correlation function graph. It is 
always less than the integration time. 
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QELS Panel 
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Figure 5-6: Correlation function 

5.3.4 APD Status 

M3300 Rev. A 

The avalanche photodiocle (APD) contains an internal Peltier cooler that 
cools the active element to provide improved performance. When it is first 
powered on, the detector is especially susceptible to damage from over­
illumination. 

The Wyatt QELS is equipped with an APD protection circuit that will shut 
off the APD in the event of over illumination. The correlator hardware 
continuously monitors the count rate of the APD. If, at any point, it 
exceeds lOMHz, for more than 1 msec, it will shut down the detector to 
prevent damage. This is referred to as an APD alert. It will automatically 
restart during the next measurement. 

Caution! 

Room light can damage the QELS detector, so it is 
important to power off the DynaPro NanoS tar anytime 
you are making connections to the instrument, 
especially if there is the potential to expose the APD to 
light. 
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5.4 Alarm Panel 
The Alarm panel displays sensor information and lets you adjust alar m 
settings. An alarm history is shown of the last few alarms and the time at 
which they occurred. 

~OElS j Aiarm !lsystemJ~c~om~m~l ______ __ NanoStar" ~v 
P Audio Alarm 

Alarm history 11-05-2008 10:39:29 laser Interlock 
text box 11-05-2008 10:30:39 l aser Interlock 
~ 11-05-2008 1 0:36:44las er Interlock 

11-05-2008 10:35:27 Cell Temperature lock 
11-05-2008 10:35:09 l aser Interlock 

[1eu Te mperature: 64-.7-2'-C _______ J 
1 

~2 Pressure: 0 psi 

Figure 5-7: Alarm panel 

Auto Attenuating 

Overheat 

Cell Temperature lock 

laser Inte rlock 

----- ' 
Disposable Cuvette 

To t urn off, enable, or disable the audio alarm, display the Ala1·m Panel, 
Tab to the Audio Alarm field, then Enter to toggle the option. 

Auto Attenuating is triggered when the door is closed and the auto 
attenuation switch is set. (See See "System Panel" on page 5-1 1.) The 
alarm is active during this process, which can take up to 2 seconds. 

• Overheat is triggered if the read head ever exceeds 170°C 

Cell temperature loeb: shows if the cell temperatme is locked 

• N2 pressure 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 20.5°C. This 
prevents condensation from damaging the optics if the nitrogen con­
nection is not made, or if the tank runs empty. 

• Laser Monitor: If the Laser Monitor signal differs from the Laser 
Power set point by more than 10% the Laser Monitor alarm will acti­
vate. The laser may have reached the end of its useful lifetime. 

Laser Interlock: The laser interlock switch is activated indicating 
that the lid is open. 

• Disposable Cuvette: indicates that the disposable cuvette adapter 
block is installed in the sample cell and the temperature will be 
limited to no more than 80°C to avoid damage to plastic cuvettes. 
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System Panel 

5.5 System Panel 
The System panel contains additional options for some of the selections on 
the Main panel. 

Cell Temperature: 25.00'C 

Set to I 25.00 'C 

Attenuator - ---::==---. 
Attenuation 1"1 liJ.ii 
r Auto Attenuate 

Laser Power l"'lliiD.iJ LanguageiEngllsh :.:J 
Zero Dark Offsets I 

Serial Number: 1 OO·DPN • Restart lSI 

Flrmwore Version: 2.2.1 .17 
Load Factory Default I 
Restart Instrument 

Figure 5-8: System Panel 

5.5.1 Cell Temperature 

The cell temperature displays the measmed temperature of the sample 
cell. You can set the temperatme by selecting the Set to field, typing the 
desired value, then Enter. The sample cell can be cooled or heated, 
between +4 and + 150°C. 

5.5.2 Attenuator 

You can select Auto Attenuate or manually set an Attenuation factor. 
During Auto Attenuate, the system adjusts the fiber attenuator and laser 
intensity to give optimal signal levels for a given sample concentration. 
Weakly scattering samples will have maximum laser power and minimum 
fiber attenuation to give the best sensitivity. Strongly scattering samples 
are attenuated to prevent the detector from satmating. This gives the 
instrument the widest range of size and concentration. 

5.5.3 Auto Attenuate 

M3300 Rev. A 

The auto attenuation algol'ithm adjusts the laser intensity to ensme that 
the static scattering signal is on scale (less than lOV) . Since the SLS 
detector has such a wide range, this usually means that the laser is left at 
100%. 
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Next the fiber attenuator is adjusted to put the DLS detector on scale. The 
target count rate is set by parameters in the firmware, but can be changed 
if necessary. Factory default is set to one Mcps. Please contact technical 
support at Wyatt Technology for more information. 

If the fiber attenuator reaches its maximum attenuation (99.999%), then 
the laser power is reduced further until it reaches 10% laser power. 

5.5.4 Laser Power (%) 

You can control the laser power if this function is enabled (iliternal jumper 
control). This control is greyed out if the function is not enabled. 

Although you can set the laser power below 10%, it isn't recommended. 
The problem is that if the laser drops below the lasing threshold. It will 
continue to produce light as an LED, but the results could be inaccurate 
because the LED light is not as monochromatic nor as well polarized as 
the laser. 

5.5.5 Set Time 

Set Time sets the time displayed in the X-axis of the graph. 

5.5.6 Language 

You can set the language of the user interface to English or other 
supported languages. 

5.5. 7 Zero Dark Offsets 

The DynaPro NanoStar measures the dark offsets of the detectors, the 
Laser Monitor, and the Forward Monitor. It does this by turning the laser 
off for 10 seconds, measming the dark offsets, and readjusting the offset 
for each detector so that dark measures as 0. 

5.5.8 Restart lSI 

Restart lSI is used to restart or reset the instrument communication in 
the event that a remote client, such as DYNA1\1ICS or the Diagnostic 
manager, loses its communication to the instrument. 

5.5.9 Load Factory Defaults 

Load Factory Defaults is used to reset the instrument to the settings 
installed when the instrument was shipped. 

5.5.1 0 Restart Instrument 

Restart Instrument turns off the DynaPro NanoStar and turns it back on. 
This is typically used only when installing a firmware update. 
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5.6 Comm Panel 
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The Comm panel allows you to connect to a computer network. 

.M!!!LJ OE"""Ls=-:1 =AI=8r=m=l=s=y=st=em=-'=l c::::o::=m::=m::":::=======--N_a_n_o_S_t_a_r_wi'::::__~:__~_--, Y 
Instrument -

Name: 

IP addres s: 

Sub net mask: 

Mode: 

Wyatl-1 01-DPN 

172.20.2.65 

255.255.0.0 

Automatic 

Configure Ethernet--------------------, 

r. Obt8ln 8n IP 8ddress 8Uiomatlc8lly 

r Use the following IP address: 

IP Address: 1 . - ~-~ 
Subnel Mask: 1.--------=_j 

''''"'Y 11 neve•• 

Figure 5-9: Comm 

Obtain an IP address automatically - Once the instrument is 
connected to a computer or LAN, the IP address and subnet mask will be 
assigned automatically. This option requires that the network has a 
DHCP server. When using DHCP, it may take several minutes for the IP 
address to be assigned. During this time, the IP address and subnet mask 
will read 0.0.0.0. Once the IP address and subnet mask have been 
assigned, both will be automatically updated, and should no longer read 
0.0.0.0. At this point, it should be possible to connect to the instrument 
from the computer. 

Use the following IP address: -If you wish to use a static IP address 
and subnet mask, please contact your IT department to obtain a valid 
address and mask. Enter the information into the IP address and subnet 
mask fields. 

5-13 



Chapter 5: Using the D. I 1spay 

5-14 M3300Rev. A 



M3300Rev. A 

This chapter describes how to prepare samples for light scattering 
measurements. As you will soon discover, the light scattered from a 
solution of particles is very sensitive to sample impurities and dust. It is 
important to develop standard procedures for preparing samples and 
collecting measurements. 

CONTENTS 
6.1 Cleaning the Cuvette ........................ ............... : .. .. .......................... 6-2 

6.1.1 Cleaning Tips ................ .. ........................................................... 6-2 
6.2 Filtering Samples ............................................................................ 6-3 

6.2.1 Filtering Options ........ ................................................................ 6-3 
6.3 Spinning the Sample .... .. ........ ....... .................................................. 6-4 
6.4 Filling the Cuvette .... ............. ... .. ............... ................. ........ .... ... .. .... 6-4 

6.4.1 Loading Tips ...................................... ........................................ 6-4 
6.6 Sample Preparation Troubleshooting ....... .. ........ .............. ... ........... 6-6 
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Chapter 6: Preparing Samples 

6.1 Cleaning the Cuvette 

6-2 

Light scattering measurements are extremely sensitive to the presence of 
dust and/or non-miscible impurities in the sample solution. It is 
impera tive that the light scattering cuvette be clean and dust free prior to 
sample loading. 

Recommended cleaning procedures for the quartz cuvettes used in 
DynaPro NanoStar instruments ar e as follows. 

1. Using a plastic transfer pipette, flush the cuvette multiple times with 
a mild surfactant or soap solution, for example, 1% Triton X 100, to 
remove any dust and/or residual impurities from the interior cuvette 
surfaces. 

2. Rinse the cuvette several times with filtered deionized water. 

3. With the cuvette in an inverted position, dry the interior using filtered 
dry compressed air. 

4. Check the exterior surface of the cuvette windows, and remove any 
smudges or fingerprints using a clean piece of lens paper. Note, that 
tissues and other labora tory wipes can scra tch the surface of the 
cuvette and are not recommended. 

5. Using filtered dry compressed air, remove any dust from the surface of 
the cuvette cap, replace the cap, and then set the cuvette aside until 
ready for use. 

6.1.1 Cleaning Tips 
• One cleaner we have had good success with is Hellmanex. 

See http ://www.hellma-worldwide.com/text/197/enlhell­
ma nex%C2%AE-ii.html. 

• Concentra ted acids and bases can etch the cuvette surface and are not 
recommended. 

Organic solvents have been known to leave a thin residue on the 
cuvette surface. Hence, the use of acetone or ethanol as a means of 
drying t he cuvette interior is not recommendedunless they are of very 
high purity. 

If the cuvet te is still not clean after flushing with soap, as a last resort 
one may use an ultrasonic cleaner. The ultrasonic cleaner can cause 
the sintered seams of the cell to break although this is very rare. 
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Filtering Samples 

6.2 Filtering Samples 

6.2.1 

M3300 Rev. A 

The question of whether or not to filter a sample is commonly raised by 
researchers using light scattering instrumentation. The standard 
argument is that "if I filter my sample, I'm not really measuring the 
original sample." To a very limited extent, this argument is correct, and if 
you want to see whether or not you've got some very large "stuff' in youl' 
sample, then you should avoid filtering. It must be recognized however, 
that very large stuff includes dust, which really isn't an integral 
component of the analyte. If you find yourself questioning whether or not 
to use a filter, remember the following: 

The upper size limit for dynamic light scattering is dependent upon a 
variety of factors, principle of which is the diameter of the laser beam 
in the scattering volume. The beam size is set to 80~un so that we can 
measure above lJ.tm. If you operate at very low concentration, it is 
worth computing how many particles are in the beam at once. If the 
particles that you're attempting to measure are big, compared to the 
beam diameter, you're likely to encounter number fluctuations, which 
means that the number of particles within the scattering volume 
during the course of the measurement is not constant. While the 
presence of number fluctuations will tell you that you have large parti­
cles in the sample, you will not be able to get a size or mass 
distt·ibu tion. 

Dust or non-sample contaminants are typically very large, and can 
usually be removed with a 0.45 ~tm filter. For smaller size analytes 
such as proteins, the pore size for this filter is sufficiently large to pass 
all of your true sample. 

If you're working with larger particles, such as gold and silver colloids, 
macromolecular assemblies, and (some) polymers, the scattering from 
the sample itself is sufficient to counter any scattering contribution 
from dust particles (assuming reasonable care is taken during your 
sample preparation, such as filtered solvent, clean cuvette, etc.). As 
such, number fluctuations arising from dust are less likely to be 
observed, since the scattering contribution is virtually negligible. 

The upper size range limit for the DynaPro NanoStar is 1 ~un radius. 

Filtering Options 

If you need to filter your sample, you have several options: 

If you have less than 300 ~tL of sample to use for a light scattering 
measurement, then use the NanoFilter, with a dead volume less than 
5 ~tL. Precious sample loss is minimized. In addition, the NanoFilter 
has been designed to make sample recovery and refiltration simple. 

• If you have more than 300 ~tL of sample, use a traditional syringe 
filter. Traditional disposable syringe filters are easier to use than the 
NanoFilter, and it is not necessary to clean them before use. 
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Chapter 6: Preparing Samples 

6.3 Spinning the Sample 
Rather than filtering, many DynaPro NanoStar users prefer to centrifuge 
their samples. As a consequence of the centripetal force, larger dust 
particles migrate to the bottom of the centrifuge tube, thereby eliminating 
the need to remove the dust particles via standard filtration techniques. 
Recommended spin rates and times vary with the sample. However, 10-15 
minutes at 3000 RPM is typical. When removing the sample for loading, 
remember that only the top portion of the sample is dust free. 

Because of the volume control, a Pipetman works best for transferring the 
sample from the centrifuge tube to the cuvette. Dust can be removed from 
the pipette tip with filtered dry compressed air. 

6.4 Filling the Cuvette 

6-4 

The sample is loaded into the DynaPro 
NanoStar cuvette by placing the needle 
or pipette tip all the way to the bottom of 
the cuvette and dispensing the specified 
volume of sample. Be careful not to 
scratch the cuvette window when placing 
the needle into the cuvette. 

Note that the standard cuvette is 10).11 
(lx1x10 mm), You need to fill the cell 
with enough sample to avoid a meniscus 
in the cell, up to 20ul, or you can cover 
the sample with a small quantity of 
mineral or silicone oil. The oil will also 
prevent evaporation when operating at 
high temperatures. 

6.4.1 Loading Tips 

Figure 6-1: Loading the Cuvette 

If you encounter bubble problems, try slowly pulling the needle tip 
upwards as the sample is dispensed. 

• While not pictured above, a 100 ).IL pipetman with capillary tips also 
works well for loading cuvettes, especially if you choose to centrifuge, 
rather than filter your sample. If you use a pipetman, it's recom­
mended that you blow any dust out of the tip with compressed air, 
prior to filling with sample. 

• The bowl at the top of the cuvette window tends to collect dust. We rec­
ommend that you place only enough sample in the cuvette to fill the 
window. 
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Loading the DynaPro NanoSiar 

6.5 Loading the DynaPro NanoStar 

NOTE: 
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When loading the cuvette into the DynaPro NanoStar, you should note 
that there is one flattened corner on the cuvette. This corner of the cuvette 
must be positioned to the left front side of the optics block. 

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

After seating the cuvette in the DynaPro NanoStar optics block, gently 
close the lid to activate the laser. Once the lid is closed again, the laser is 
t•e-enabled. A warm up time of up to 30 seconds may be required before the 
laser is functional. If you are performing measurements at a temperature 
other than ambient, closing the cell lid will also restar t the temperature 
lock timer . The temp lock light will go green after the cell has been within 
0.05°C for two minutes. You are now ready to begin collecting light 
scattering data. 

Flattened Corner 

Figure 6-2: Loading the DynaPro NanoStar 
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Chapter 6: Preparing Samples 

6.6 Sample Preparation Troubleshooting 

6-6 

When I load the cuvette, I still occasionally get a bubble, even 
when pulling the needle tip upwards during loading. 

This is a common problem with low-volume cuvettes. Try tipping the 
needle into one of the corners of the cuvette window. Also, insert the 
needle all the way to the bottom of the cuvette and slowly inject the 
sample. This "bottom up" app1·oach helps avoid trapping air bubbles. 
Many times, that will 'pop' the bubble. 

Tapping the cuvette gently against the tabletop can also help dislodge 
bubbles. Of course care must be taken not to damage the cuvette or to 
"splash" the sample. 

Also avoid dripping the sample down the side of the ground glass inlet 
section of the cuvette, as this can sometimes introduce dust into an 
otherwise clean sample. 

Bubbles are often a sign of a cell that is not scrupulously clean. If they are 
persistent, try cleaning the cell with Hellmanex. See "Cleaning Tips" on 
page 6-2. 
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This chapter describes how to prepare and fill the cuvette with a BSA 
sample and record data. It assumes you have set up the equipment, 
installed DYNAl\1ICS software, and have the software and hardware up 
and running 

CONTENTS 
7.1 Prepare and Fill Cuvette with BSA Sample .................................... 7-2 

7 .1.1 Preparing the Cuvette .................................................. ............. 7-2 
7.1.2 Filling the Cuvette ...................................................................... 7-2 

7.2 Load the Cuvette into the DynaPro NanoStar ................................ 7-3 
7.3 Wait for Equilibrium ............ ............................................................ 7-3 
7.4 Check the Count Rates ................ .... .. ................................. ........... 7-4 
7.5 Record Data .... ........................................ .. ..................................... 7-4 
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Chapter 7: Collecting Data 

7.1 Prepare and Fill Cuvette with BSA Sample 

7-2 

Prepare a quartz cuvette for light scattering measurements as follows: 

7.1.1 Preparing the Cuvette 
1. Clean it thoroughly with a mild detergent and rinse with deionized 

water. 

2. Dry with filtered dry compressed air. 

3. Carefully break open the glass BSA Ampoule and transfer the BSA 
into an Eppendorf or vial with cap. Dispose of the glass ampoule. 

4. Attach the enclosed syringe needle to the 1-ml syringe. Insert the 
syringe needle into the container of BSA, and extract approximately 
100 ~tL of solution. 

5. Remove the needle, attach a 0.02 ~lm filter to the syringe, replace the 
needle, and push out the air pocket. 

6. Dispense 2-3 drops through the filter and needle into a waste 
container to remove any potential dust and/or bubbles from the 
interior of the filter and needle. 

Figure 7-1: Removing the Needle 

7.1.2 Filling the Cuvette 
1. Hold the cuvette so that you can 

view the sample clearly. 

2. Insert the syringe needle until 
it reaches the bottom of the 
sample chamber. 

3. Dispense BSA into the chamber 
until it fills the apertme. It is 
okay to overfill the chamber; 
however, when working with 
precious samples you will want to 
avoid overfilling. If you have 
problems with bubbles, try 
placing the needle in a corner 
and slowly pulling the needle 
upward as you dispense the BSA 
into the chamber Figure 7-2: Cuvette 
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Prepare and Fill Cuvette wit/1 BSA Sample 

7.2 Load the Cuvette into the DynaPro NanoStar 
Prior to loading the cuvette into the DynaPro NanoStar, wipe any 
fingerprints or dust from the cuvette, being careful to avoid scratching the 
surface. Lens paper is recommended. 

Note that there is one flattened corner on the DynaPro NanoStar cuvette. 
When the cuvette is loaded, this corner of the cuvette must be positioned 
to the left front side of the optics block. 

Flattened Corner 

Figure 7-3: Loading the DynaPro NanoStar 

When you're ready to begin data collection, close the lid to activate the 
laser. 

7.3 Wait for Equilibrium 
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If your sample is being measured near room temperature it will take about 
two minute to reach thermal equilibration and achieve temp lock. If your 
sample is being measured at a high or a low temperature, several minutes 
may be required to reach thermal equilibration. 

While waiting, make sure the count rates are more than the pure solvent 
count rate by checking the count rate monitor. 
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7.4 Check the Count Rates 
As a first step to recording data, we recommend viewing the count rate 
monitor to verify proper loading of the sample and cuvette. You check the 
count rate by clicking the B button in the DYNA1\1ICS menu bar to 
display the Instrument Control Panel. 

Consult the Certificate of Performance that comes with your DynaPro 
NanoStar for count rates. If the counts are very low (below 1000): verify 
that the lid is closed; the cuvette is inserted with the frosted side to the 
left; and that the BSA is properly loaded, without any bubbles. Make sure 
the laser has warmed up sufficiently. Once the lid is closed and the laser is 
turned on, a wait time of up to 30 seconds may be required before the laser 
is functional. 

If the counts are fluctuating by more than 20% then remove the cuvette 
and check for visible bubbles or floaters in the BSA sample. It may be 
necessary to clean the cuvette and reload the BSA. If the problem persists, 
continue with the next step, recording data, and email your data to Wyatt 
Technology for technical assistance. 

7.5 Record Data 
To begin recording data, click the green record button on the DYNAl\IIICS 
tool bar. The button will then turn red, a new measurement will be added 
to the Tree View, and data will begin filling the table in the Grid View. 
The mean and standard deviation (8) for each column will be given in the 
Statistics Table. The buttons to the left of the Record button can be used to 
view the data in different display formats. After you've collected 20 sample 
acquisitions (Acq), click the red button to stop the data recorder, and select 
File~Save to save the data file. 

7.6 Compare your Results 

7-4 

You can compare your BSA results to those on the certificate of 
performance shipped with instrument. In particula1·, the count rates and 
BSA radius should agree with the certificate of performance values to 
within 10%. 

When finished, you can save your experiment using the File~Save 

command on the menu bar. 

M3300 Rev. A 



M3300 Rev. A 

This chapter outlines easy maintenance guidelines that will help keep 
your DynaPro NanoStar instrument trouble free. 

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 prop­
erly, do not apply power. 

CONTENTS 
8.1 Cuvettes ...... .... ......................................................... ...... ............ ... . 8-2 
8.2 Outer Case .................................... ............ ... ........ .... ..... .... .. ........... 8-2 
8.3 Inlet Air Filters .................... .. .. .. ...... .............................. .. ..... .. .......... 8-2 
8.4 Cooling Precautions ...................................................................... 8-2 
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Chapter 8: Periodic Maintenance 

8.1 Cuvettes 
If the clean water count rate from the cuvette appears to be higher than 
normal after repeatedly flushing with water, clean the cuvette with a mild 
detergent solution and then rinse thoroughly with deionized water until 
the correct clean water count rate is reached. When they are not in use, 
two cuvettes can be stored in the door of the DynaPro NanoStar or in the 
boxes supplied. 

8.2 Outer Case 
Periodically wipe down the outside case of the instrument with a clean, 
moist cloth to keep it free from dust or surface stains. 

8.3 Inlet Air Filters 
Periodically change or clean the two inlet air filters on the back panel. 
They can be cleaned with mild soap and water. Make sure to let them dry 
completely before reinstalling. There are two fi lters on the back panel. 

8.4 Cooling Precautions 
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The pattern of ventilation holes on the top of the instrument are cosmetic 
only. The air vents are all on the bottom. There is a cell fan that exhausts 
downwards, and a chassis exit vent that similarly exhausts under the 
computer. It is important that the DynaPro NanoStar not be stacked on 
other temperature sensitive equipment. 

We recommend that any time a problem arises, you should turn off the 
instrument immediately to avoid any possible damage, and refer to this 
manual or contact Wyatt Technology to identify the problem and resolve 
it. Some errors can cause damage to the intemal components if the user 
allows the instrument to be powered-up for extended periods of time 
before the problem is remedied. 

If you find a problem that is not described in this manual, or if the 
suggestions given here don't appear to work, please contact Wyatt 
Technology. 
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The DynaPro NanoStar contains a GaAs laser operating at a nominal 
wavelength of 658nm. 

The GaAs laser is a single transverse mode heterojunction that emits light 
at 658nm at a power of 120mW with 100mW delivered to the sample cell. 
Typically, diode lasers undergo periodic mode hops between different 
longitudinal modes which have slightly different efficiencies giving rise to 
sudden changes in intensity, however Wyatt Technology utilizes a 
patented intensity stabilization method which achieves a typical long term 
intensity stability of 0.1 %. 

It is suggested that the laser be allowed at least 30 minutes to warm up 
before taking data. 

CONTENTS PAGE 
A.1 Electrical and Optical Specifications ............................................... A-1 
A.2 Environmental Specifications and Safety Notes ............................. A-2 

A.1 Electrical and Optical Specifications 
Table A-1: Electrical and optical specifications 

GaAs 

Power Output lOOmW 

Laser Operating Wavelength 658nm 

Vertical Beam 1.0/ e2 Intensity Diameter 80~m 

Horizontal Beam 1.0/ e 2 Intensity Diameter 52~m 

Polarization Ratio > 100:1 

Power Stability <0.5% 

Typical Optical Noise < 0.1% 

Typical Operating Voltage 2.4 VDC 

Typical Operating Current 100 mA 
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