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SECTION 1 INTRODUCTION

1.1

The Coulter Principle

In the late 1940’s a technique that allowed particles homogeneously suspended in a
conducting liquid to be simultaneously counted and sized was developed and patented
by Wallace Coulter. Instruments employing this technique were originally designed to
facilitate blood cell analyses but over the years have become invaluable tools in industrial
applications as well. The Coulter Principle, also known as the Electrical Sensing Zone (or
ESZ) method, is referenced in many national and international standards, and analyses
as well as analytical instruments based on the Coulter Principle often serve as references
in the evaluation of both other particle size analyzers and sizing techniques.

In the ESZ method a suspension is made to flow through a small cylindrical opening (the
aperture) separating two electrodes between which an electric current flows. Although
the magnitude of this current may be small, (typically about 1 mA), the resistance, or
“pinch”, created by the restriction separating the electrodes produces a considerable
current density within the aperture. As each particle passes through the aperture (or
“sensing zone”) it displaces its own volume of conducting liquid, momentarily increasing
the impedance of the aperture.

Preamp Analog Analog Pulse 18-bit Dlgital Pulse‘_
Signal Pr Data '
L Current
Supply

o | o | Electrodes

Y lsiasdiaise e Controller
. \) — 3 Aperture
‘\__/ -
Pneumatic Fluid Metering Mainboard | ——— T T
System Valves Pump
CONTROL SIGNALS IBM Compatible

Computer System

Figure 1.1-1 Diagrammatic illustration of the Coulter Principle applied in the Multisizer 3

This change in impedance produces a tiny but proportional current flow into an amplifier
that converts the current fluctuation into a voltage pulse large enough to measure
accurately. The Coulter Principle states that the amplitude of this pulse is directly
proportional to the volume of the particle that produced it. Scaling these pulse heights in
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1.2

volume units enables a size spectrum to be acquired and displayed. In addition, if a
metering apparatus is used to draw a known volume of the suspension through the
aperture, a count of the number of pulses will yield the concentration of particles per unit
volume in the suspension.

In industrial applications historically it has been common practice to report particle ‘size’
in linear terms, and so the volume of a particle is converted into an equivalent spherical
diameter (ESD). In this case, the “particle size” is the diameter of a sphere whose
volume is equal to that of the particle. The biological and biomedical sciences
traditionally (when reporting the results of cellular analyses) are more accustomed to
using actual volumetric metric units, and in these applications “Earticle size” is usually
presented in terms such as femtoliters or cubic microns (fL, or uL>).

Particle surface areas can be calculated, with the assumption that the surface area is
that derived from (and equates to) the surface area of a perfect sphere whose ESD is
the same as that of the volume of the particle.

The International Standard ISO 13319 Determination of Particle Size Distributions-

Electrical Sensing Zone Methods describes and gives guidance on the measurement of
the size distribution of particles using the Coulter Principle.

About the Multisizer 3 COULTER COUNTER®

The BECKMAN COULTER Multisizer 3 is a flexible, multi-channel analyzer employing
the Coulter Principle (or Coulter electrical impedance method) together with state-of-the-
art Digital Pulse Processing (DPP) technology to provide both particle sizing and
counting within an overall size range of 0.4 ym to 1200 ym. Data is acquired and
processed using proprietary DSP circuitry and may be archived, displayed and re-
analyzed on any PC equipped with a Pentium® Il or similar microprocessor running
Beckman Coulter’s Multisizer™3 software on Microsoft's Windows® operating systems
versions 95, 98, 2000 or NT 4.0.

The Multisizer 3 uses a unique, mercury-free system to draw suspensions through the
aperture at a steady rate and to meter these liquid volumes precisely enough to yield
accurate particle concentration measurements. The instrument is also equipped with a
continuous flow alternative for applications where accuracy of liquid metering is
unimportant or less critical, as well as options that allow the user to define analysis
parameters based on elapsed time or particle count.

By using the very latest in digital pulse measurement techniques, an entire analysis
(which may consist of many thousands of particle pulses) can be stored either in
memory, or on disk, for recall and reprocessing. This technology allows, for the first
time, the resolution of an analysis to be increased up to a hundred-fold by narrowing the
size range of interest in real time, eliminating the need to re-run the sample. Using the
"Convert Pulses to Size” feature in the software, measurements from the lowest to the
highest possible resolution can be made on just one pass of sample through the
aperture.

Storing the individual values of pulse heights means that it is not necessary to
predetermine the number of size classes (also called “channels” or "size bins") into
which any size distribution can be divided. This choice is at the discretion of the
operator and can be chosen either before or after the analysis or even changed during
analysis. Any number of channels from 4 up to 300 may represent a partial or full range
of an aperture. A smaller number may improve the appearance of a size distribution by
reducing statistical scatter in the results, while details in the results may be enhanced by
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increasing the number of size classes in regions of particular interest. A higher number
of channels provides more detail about the size of the particles The advanced digital
electronics used in the Multisizer 3 allow the number of channels to be changed in real
time without losing any of the information acquired with other channel spacing.

Results can also be stored in a fully processed (abridged) form that conserves disk
space. Although in this form the raw pulse data is lost and so cannot be re-analyzed at a
different resolution, the processed results still can be enlarged, or a region of interest
selected, using the "Zoom?” facility in the software.

Both number data and size distributions are corrected by proprietary algorithms for the
occurrence of multiple particle passage (coincidence) in the aperture. An indicator
provides real time particle concentration in the analysis suspension. The Multisizer 3
software includes a pulse monitor window that offers a guide to the electronic behavior of
the aperture. The time base of this window can be adjusted to show either pulse
concentration or the shapes of individual pulses. Electronic pulse editing facilities ensure
that very narrow size distributions can be highly resolved by minimizing the effect of line
width broadening in the sensing aperture.

Data can be displayed graphically as number, volume, mass and surface area size
distribution plots, or as tables of values versus size. Both display types can show data as
differential or cumulative frequencies. Full data reduction facilities are included for
statistical and trend analysis, with export and import capabilities to text and spreadsheet
programs via disk files or the Windows Clipboard. All results can be printed/plotted on
any printer that has an installed driver compatible with the PC’s Windows platform.

A report facility allows results to be combined with sample information in a user
selectable way to produce a systematic reporting configuration. Report formats can be
individually named for ease of archiving and retrieval. Number and date formats are
supported in both conventional as well as in ISO 9276-1 forms.

The Multisizer 3 system, illustrated in figure 1.2-1, comprises an integrated fluid handling
and pulse processing unit (the Analyzer Module), and a personal computer with an XVGA
monitor. (A keyboard, mouse and an ink-jet printer are also part of the system but are
not shown in the figure.)

i

BECKMAN
COULTER

Figure 1.2-1 The Multisizer 3 system
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1.3

With the pre-amplifier design used by Beckman Coulter in the Multisizer 3, there is no
voltage rise. A sensitive oscilloscope attached to the aperture electrodes will detect no
pulses at all. Instead, the pre-amplifier offers a momentary parallel path for the current
that cannot pass through the aperture. The sum of these two currents, one through the
aperture, the other through the amplifier, exactly equals the constant current that flows
when no particle is present. The electrical current flowing in the aperture electrode circuit
therefore always remains fixed.

A current pulse is converted into a series of voltage pulses of different heights by main
amplifiers of different but exactly known gain. By scanning and digitizing all of these
pulses at extremely high speed and storing the parameters that are required, it is
possible to describe the original pulse. It creates for each pulse a unique set of
numerical integers that represent the pulse characteristics to the required precision.

In the Multisizer 3, these numbers are large enough to describe any particle pulse within
the aperture measurement range to better than 1% accuracy. All pulse parameters are
recorded as a file of data in the order in which they arrive (list mode data). If for any
reason, pulse data arrive quicker than they can be stored, the values are held
temporarily in a buffer that continues to be emptied to the main file after an analysis has
been completed. This updating process ensures that no data is lost except for the
statistical losses due to coincident particle arrival within the aperture’s sensing zone.

Because pulses are digitized to maximum resolution, the resolution of the Multisizer 3
can be increased or decreased before, during or after an analysis. The number of
“channels” or “size classes” into which the data is divided (as well as how these intervals
are spaced over the aperture range) represents the extent of the instrument’s resolution.
The same size distribution can be shown as 100 channels of results, 256 channels, or
any other number from as few as 3 to as many as 300 size classes over any aperture’s
working range as required by the operator. All measurements, however presented,
actually contain the maximum resolution and can be saved with this high degree of
precision, though this will increase the size of the data file significantly. Using a setting
of 256 channels (as opposed to the maximum the software will allow) reduces the
statistical scatter (white noise) and improves the appearance of the results. If the
number of particles measured is not sufficient to provide a size distribution without
significant scatter the Multisizer 3 allows the analysis to be continued without losing
previous data, even when the continuation is at a different level of resolution than the
initial result.

About this Manual

This manual is intended to provide the user with all the information needed to operate
and maintain the Multisizer 3 system safely and effectively within the stated working
range and conditions given in Section 11.

1.3.1 Conventions

= The fluid handling and pulse processing unit of the Multisizer 3 system is referred to
as the “Analyzer Module”. The PC, keyboard, monitor and printer are all referred to
collectively as “the computer”.
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1.4

PN 8321681 Rev. B

= J@ means “click the mouse button”. Unless the mouse has been inverted for left-
handed users, this will be the left mouse button.

« VBB means “double click the (left) mouse button”.

=  [X], M and ® mean “check the box or radio button”, and [1 and O mean “uncheck the
box or button” or leave unchecked.

1.3.2 Warnings and Cautions

Indicates a situation or condition that might result in personal injury
if not corrected.

A Indicates a situation or condition that, if ignored or proceeded with,
may result in damage to the instrument or serious error in the results
produced by it.

(Help note) contains hints and useful information to help optimize
results quality and ease of use.

Warnings

1.4.1 Electrical
(1) High voltages are present inside the instrument. Always disconnect the
instrument from the power supply before removing the cover.

(2) The instrument must be grounded correctly.

1.4.2 Chemical

(1) Do not use any electrolyte solutions or diluents that are not compatible with the
materials of construction. Consult Beckman Coulter Inc. or its local
representative before using any concentrated acids or alkalis in the instrument.

(2) Toxicity, safety, and proper handling procedures for diluents and reagents used
in particle and cell analysis should be adhered to at all times. Consult
appropriate safety manuals and Material Safety Data Sheets for the items.

(3) Care should be taken when mixing or exchanging diluents. Reactions can occur
between incompatible solvents and electrolyte salts, and may be violent.

(4) Do not use azide and cyanide salts in acid solutions.

(5) Flammable electrolyte solutions should be prepared for use in an appropriate

environment and brought to the instrument only when required for an analysis.

1.4.3 Mechanical

(1) Do not interfere with or attempt to disable the interlocks incorporated in the door
and beaker platform assembly.

(2) Do not use force to remove or replace any glass item. In the event of difficulty,
consult Beckman Coulter Inc. or its local representative.

(3) Replace an aperture tube empty of diluent. Do not attempt to pre-fill a tube
before locating it in the aperture tube connector.
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1.4.4 Fire

(1)

Many non-aqueous electrolyte solutions are flammable and contain organic salts
that can support or enhance fire. Where possible choose less flammable
alternatives.

(2) Prepare and filter flammable solvents and diluents away from the Multisizer 3
itself, preferably under a suitable fume hood. Extinguish all open flames in the
vicinity and observe normal precautions against ignition by hot surfaces or
electrical sparks.

Cautions

1.5.1 Electrical

(1) Use the Windows® Shut Down command to turn the computer off before
switching off power. Switching off power first will generate a Windows error
message at next computer start up.

(2) Power must be largely free from interference. The Multisizer 3 is CE, UL and
CSA compliant with regards to electrical interference but some circumstances
may benefit from a constant voltage transformer or regulator.

1.5.2 Chemical

(1) If Beckman Coulter ISOTON® Il diluent is used, the Multisizer 3 must be drained
and flushed through with distilled water before carrying out a bleach disinfection
procedure.

(2) If the Multisizer 3 has been subjected to a bleach (sodium hypochlorite solution)
disinfection procedure, the instrument must be drained and flushed through with
distilled water before refilling with ISOTON® II.

(3) Take care disconnecting diluent lines -- open-ended tubing may allow liquid to
siphon out of containers.

(4) Never stand containers of liquids on top of the Multisizer 3. Repair of
instruments damaged or affected by spilt liquids will not be covered by any
warranty or guarantee.

Warming up

As with all sensitive electronic instruments, the Multisizer 3 components offer best
performance once they have reached a steady working temperature. This may typically
take 15 minutes from power on.

Sources of Error

1.7.1

Calibration constant

Size distributions are only correct if the calibration constant (Kd) used to
construct the size scale is correct. Instructions on how to calibrate an aperture
are contained in Section 5. If a different constant is entered manually, the
software will use the manually entered value despite the fact that this may result
in an incorrect calculation of the size range appropriate for that particular
aperture.
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1.7.2

1.7.3

1.7.4

1.7.5

1.7.6

1.7.7

1.7.8
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Damaged apertures

Aperture damage, such as a cracked wafer, can exhibit a variety of symptoms.
Usually, it results in sporadic bursts of high counts at the lower aperture size
limit. It is often the cause of deterioration in blank count in a tube previously
giving quiet and reliable blank counts.

Deposits on and around aperture wafers

Protein and others biological materials may create a deposit on apertures that
could alter their calibration and background count characteristics. Apertures
used for these applications should be subjected to appropriate cleaning
procedures at frequent intervals. It is advisable to perform a cleaning procedure
to avoid any material deposit or microbial growth inside the system (see Section
6.10).

External sound and mechanical vibration

Loud sounds and vibrations may register in the aperture as measurable pulses.

Electrical interference

Electrical interference both from the power line and radiated may, if outside the
scope of EMC compliance requirements, produce erroneous measurements.

Particles behind the aperture

In the case of either very large or unusually dense materials, particles may settle
inside the aperture tube when the instrument is standing idle. Sediments of
such particles have been known to swirl up behind the aperture when the
instrument is then used and cause interference with subsequent counts and size
distributions.

Sample dispersion

Measurements of powder dispersions are only as good as the dispersed state of
the sample and the sampling procedure allows. Incorrectly dispersed or unstable
dispersions will give rise to incorrect results.

Excessive aperture current

Excessive current causes the electrolyte solution in the aperture to heat, or even
to boil, causing noise (see Section 4.4.9).

Back to TOC
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SECTION 2 INSTALLATION

2.1 Location

Ideally the instrument should be located in a dust free room. Dusty environments should
be avoided to minimize sample contamination. The instrument should be placed on a
bench that is not subject to:

(1) Excessive airborne dust
(2) Strong vibrations
(3) Spillage or splashing

)

(4) Sounds of high intensity (e.g., ball mills, ultrasonic baths or probes); electrical noise
(e.g., electrical switching gear, water baths or gas chromatographs)

2.2 Unpacking

The Multisizer 3 will normally be installed only by Beckman Coulter approved and
trained installation engineers. Unless otherwise agreed to by Beckman Coulter, DO
NOT UNPACK the Multisizer 3.

The Multisizer 3 is a heavy instrument. Follow the instructions below. Failure
to do so may result in personal injury and/or damage to the instrument. Such
damage may not be covered by warranty.

Inner tray with
accessaries and
installation pack

—_——————— e =

-
-
-
-

Ewzckman Eeckman
Coulter T Cooulter

et t

pEI 4 ' 5’
- Z2 v
Cuter box secured accessories and
by strapping installation pack

Fallet

Figure 2.2-1  Unpacking the Multisizer 3 Analyzer Module

(1) Lift the Analyzer Module (requires two people) off the pallet and onto the bench taking
care not to exert any force on or lift by the plastic front compartment molding (see Figure
2.2-1).

(2) Turn the outer box over to gain access to the Accessories and Installation Pack fastened
to the inside top of the outer box. Slide out the Pack and inspect all installation items for
damage. Compare the contents with the Packing List.
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(3) Report any missing items or damage to any part of the instrument to Beckman Coulter
or their local distributor, and to the carrier responsible for delivery. Do not send back
any items before receiving instructions to do so from the manufacturer.

Eeckman _ _
Caulter — —
CoanpEL *
- - CoonesL
Ercpway Errcpwa
180"
I Ewckman I
Eicckman T Caulker
Caulker - -

E

Figure 2.2-2 Unpacking the computer monitor

(4) Open the carton containing the computer monitor and remove the monitor as shown in
figure 2.2-2 by inverting the carton and slitting the tape along the box bottom flaps. Turn
the carton back upright and slide it upward from the monitor.

(5) Unpack the computer and printer by placing upright on the bench and slitting the tape
around all box flaps. Lift the items out from the boxes. Compare the computer and
printer manufacturers’ packing lists and report any deficiencies or damage as in (3)
above.

2.3 Connections
1. Remove the tubing and containers kit from its package.

2. Prepare the lids for each container. The waste lid uses one curve tube to connect the
container to the waste outlet of the instrument and has only one connection cable. The
electrolyte lid uses two tubes and it has a connector cable and ground cable. The
straight tube, the intake tube, goes from the inner side of the lid to the bottom of the
electrolyte container. The curve tube connects the container to the electrolyte intake on
the side of the instrument (See Figure 2.3.1 and 2.3.2).

3. Leave the waste container empty and screw the lid with the sensor and tube. Fill the
electrolyte container with the required electrolyte and screw the lid down.

4. Attach the appropriate tube from each container to the fittings marked "Diluent!"
(Electrolyte) and "Waste" at the top of the left side panel (See Figure 2.3.2).
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Containers

Lids

Connecting Tubes
Electrolyte Intake Tubing
Connecting Cables
Ground Cable
Electrolyte Sensor
Waste Sensor

PN RA~WN =

Figure 2.3.1 Assembly of the
Electrolyte/Waste
System
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Ground —. |

- N\
&) .
LEVEL
SENSE

Electrolyte and
Waste Sensors
Connectors

Figure 2.3-2 Left side panel showing waste and diluent connections

5. Plug the connector cables from the Waste and Diluent sensors into the dual sockets
immediately behind the pipe fittings on the left-hand side of the instrument. Either cable may
go into either socket. Plug the ground cable from the electrolyte sensor into the ground
socket (See Figure 2.3.2).

A The Multisizer 3 can only check the level in the waste container supplied. If
the waste tube is taken directly to a drain, take care that it drains freely and
that flow does not back up or become obstructed. Follow local regulations
when disposing of harmful waste. Permission may be required from waste
disposal authorities for drainage into waste water systems.

6. Use the EtherNet cable supplied with the instrument to connect the Multisizer 3 to the PC’s
network card. (See Figure 2.3.3). The parallel and serial connectors are intended to be used
by Beckman Coulter authorized service personnel.

7. Check that the voltage selection indicator located on the rear side of the instrument is set for
the voltage (line voltage) to which the instrument is to be connected. (see Figure 2.3-4).

A All items comprising the Multisizer 3 system must be set for the correct
voltage. Connecting the instrument to an incorrect voltage may cause
damage to the instrument and invalidate any warranty. Different voltages
require appropriate fuses.

8. If the selector does not indicate the correct voltage setting, change it as follows: Remove the
fuse holder and cover plate by inserting a small bladed screwdriver (~3 mm blade width) into
the recess at the top (figure 2.3-4). Lever upwards to “pop out”’ the holder. Using needle
nosed pliers, pull out the voltage selector board. Do not pull on the plastic voltage indicator
pin. Voltage values are marked around the four corners of the plate (Figure 2.3-4). Holding
the board as shown in Figure 2.3-4B, pull out the plastic pin as far as it will go (Figure 2.3-
4C) and rotate it so that it points outwards towards the cover plate. Figure 2.3-4D shows the
orientation of the pin for 120 V.

(@)  Push the pin back in towards the board (the pin will locate in a recess unique to
the chosen voltage). Turn the board until the voltage required faces inwards
(towards the instrument). Replace the selector board and push firmly into place.

(b)  If fuses need replacing use only 250 V, 3.15 A, “T” (time delay), IEC standard 20
mm fuses.
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Fit the cover plate so that the appropriate small hole at its base fits over the white

plastic indicator pin and push firmly at the top until it clicks into its seating. The
white pin should now indicate the correct voltage for the supply. The positions left

to right are: (See Figure 2.3-3).
Qooo0

240 J u 110
230 120

9. Make sure all the power switches of the Multisizer 3, the computer, and the printer are set to

O (=OFF) then connect these items to power with the cables supplied.

10. First switch the Multisizer 3 analyzer unit power switch to | (=ON), followed by the computer
and printer. To find out how to use the instrument’s control program turn to Section 3.3.1

PARALLEL

.

MS3 FUSE
RATING

MS3 FUSE
RATING

100V / 120V
2A,250V

25X 1.25 in.
SPEED
T(BLUE)

220V / 240V
1A,250V

5X 20 mm
SPEED
T(BLUE)

240 |

230

PARALLEL

ETHERNET

SWi1

SERIAL

ey

Figure 2.3-3 Detail from the bottom left side of the rear panel showing the connections to the

PC and the power socket with the fuse holder

12
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200 - 240 V AC

100 - 120 VAC

Ot ards Inwards
towards towards
cover plate instrument

-—
Outwards Inwards
o ards towards
caver plate instrurment

®

Figure 2.3-4 The voltage selector board: B shows the orientation for 240 V; C & D show
the conversion from 240 V to 120 V, and E the final orientation for 120 V

before re-insertion. Back to TOC
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SECTION 3 BASIC OPERATIONS

The software controls all the operations on the Multisizer 3. Only the stirrer speed and
the sample platform need to be adjusted manually on the analyzer unit.

3.1

14

Starting the Instrument and its Control Program

1.

If the analytical system has been started before the program has been launched, the
first view presented by the program is the copyright acknowledgement box (Figure
3.1-1). If the checkbox is unchecked, the program will behave purely as a data
processing program and the Multisizer 3 control menu options will be either “greyed
out” or not displayed.

Beckman Coulter Multizizer 3 X

.': YWerzion 333 23 Jul 2001
Copyright® 1330-2001 Beckman Coulter, Inc.

FARTICLE CHARACTERIZATION

19:20:41 Eaztern Daylight Time 31 Jul 2007

¥ Connect to Multisizer 2

| Configured for no security

Figure 3.1-1 Copyright Acknowledgement Box

Check the box Connect to Multisizer 3, “8->0K to launch the control program.

If the analyzer unit has not already been switched on, do not check the
“Connect to Multisizer 3” box. Connection can be made later under
“Run” in the Main Menu Bar.

Once connection has been made, a series of status messages illustrate the
initializing process of the Analyzer Module. These normally start with “Waiting”
and/or “Initializing valves” but the precise sequence will depend on the actual start
condition of the Analytical Module. After initializing the complete system, the status
message will change to “Ready” (see Figure 3.1-2).

The Security Set Up dialog box is shown the first time that the program is started. At
this moment the security level can be selected. These security options can also be
selected at a later time (see Section 10.7.1). It is advisable to read Section 10
before selecting the security level.

To set up the security options at a later time, YB->Cancel in the Security Set Up
dialog box (see Figure 3.1-3). Refer to Section 10 to set up security at a later time.

To select the security level at this time choose the required level option (see Figure
3.1-3). “B>0K and go to Section 10.
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7. Disconnection from the Multisizer 3 can be made at any time by “®>Run then
“B->Disconnect from Multisizer 3. (When disconnection has been made this way
the fact is “remembered” when the program is closed down. The checkbox in figure
above will be then be unchecked next time the program is launched.)

| 0 Multisizer 3 - Simulated - Operator mode
Elle Window Bun Spstem  Sefiings Preferences Secuwity Help
& | B A

Open |Overlay| Dp | Fonts

READY

~ Sample Information
Group ID: - 22

" Medium security

Sampls 1D T High security

Camment:
| ¢~ 21 CFR Pat 11

Change...

- 50M

Control Mode:  Volumetric
500 pl_

Aperture: 100 pm
K m
Current: 1600 pa&
Gai 2

Fiurs: 1

Wit Tine: 0s
Save: Yes
Print: fes
Export; Tes

Change...

Preview
Start

™ Stimer. Off ™ Lamp
‘Waste Tank

CiSAM3x

Figure 3.1-2  Screen view when is “Ready”.

Security Set-up

— Select secunty level oK

i

Cancel

™ Low zecurity

™ Medium securiby
" High security
¢ 21 CFR Part 11

Figure 3.1-3  Security Set Up dialog box

3.2 Instrument Controls

1. Control of the Multisizer 3 is essentially accomplished via the drop-down menus
enabled when a connection to the Analyzer Module has been established. Without
a connection, the Main Menu bar defaults to the standard menu set for data review,
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editing, and printing. In this case the control menus are no longer visible. (The
Multisizer 3 software, because of the digitization of pulse data, has the ability to re-
process previously acquired results, as long as the data was stored with the option
to include the pulse data selected.)

"0 Multizizer 3 - Simulated

File ‘Window HBun Supstem  Settings  Preferences  Secwity Help

= | & Al FIH|H|le@|[E|a
Open | Overlay Up Fonts Eyerlzy | Save) | Saveas] Frnt | Frevew] - ok
| READY

— Sample Infarmation
Group ID: D54 Control2
Sample |0

Comment:  water

Change... |

— Run Settings

Caontrol Mode:  Yolumetric
500 pl

Aperture; 100 prm

kod: 111

Current: 1600 b

Gair: 2

Runz: 1

Wait Tinne: Oz

Save: Mo
Frint; Mo
E wpork: Mo
Change... |
Preswview
.............. o

[~ Stirrer: 0Off ™ Lamp
Wazte Tank

Figure 3.2-1 The Status Panel

2. Provided connection to the Analyzer Module has already been established,

stopping and starting an analysis is controlled by “Buttons” on the Status Panel
shown on the left side of the Control Page. These buttons change their function
and annotation according to the status of the analysis.

The instrument can also be directly controlled via the drop-down menus, for
example:
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3.3

“B->Run “B->Start has exactly the same function as the Start button on the control panel.
Likewise, other analysis controls are available via Run Menu.

“M Multizizer 3 - Simulated

File “window | Bun  Spstern  Settings  Preferences  Secwity H

] = Start F2
& | B = (&
Open | Overlay fEause = Prifiet

Rl Cance! il

[Earfitue R

FEsumie

Reset Fi

— Sample |nfar Preview F3

Group 1D Change Aperture Tube Wizard...
Cempls s LCalibrate Aperture...
Comment: Yerify Aperture Calibration...

Ck Dizconnect fraom Multizizer 3
]

— Run Settingz
Control Mode:  “Waolumetnc
a00 pL

Figure F3.2-2 The Run Menu

Shutting down the Multisizer 3

(1)
(2)

()

At any time, the software program can be closed down by any of the standard
Windows applications closing actions such as:

“B->File on the Main Menu Bar then YB->Close,
or YB->X] on the Window top right-hand corner.

When the program has been closed, the Analyzer Module power switch can be
switched off.

Closing down the program leaves the Multisizer 3 connection in its last state. If
connection has been enabled, the copyright acknowledgement box will show
“Connect to Multisizer 3” checked next time the program is started. If the
connection has already been disabled through “Run”, the copyright
acknowledgement box will show the “Connect to Multisizer 3” box unchecked.
If the Analyzer Module is switched off before the program has been closed,
connection to the PC is automatically broken, and may be recorded as a
disconnection. It will then be necessary to re-enable the connection by
“8->Run“B-> Connect to Multisizer 3.

Back to TOC
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SECTION 4 GETTING STARTED

4.1 Locating and Identifying Controls and Parts You Need to Know

4.1.1 The Frontal Panel of the Multisizer 3

Aperture Viewer
Handle to Open the
Sample Compartment
Stirrer Rotation
Control

Stirrer Speed Control

Sample Compartment
Glass Door

I

Mulmlzer 3 couwren couner

BECKMAN
COULTER . AL

Figure 4.1-1  Front view of the instrument.

On the front panel of the instrument you will find:
e Aperture Viewer: This screen allows visual monitoring of the aperture.
e Stirrer Rotation Control: This knob changes the direction the stirrer rotates.
e Stirrer Speed Control: This knob is used to set the rotation speed of the stirrer and
to turn it on and off. The stirrer can also be turned on or off from the Multisizer 3
software.

4.1.2 The Sample Compartment

The sample compartment is enclosed in a Faraday Cage to avoid electric interference.
Opening the glass door of the sample compartment you can find the Sample Platform

and the places where the electrode and stirrer have to be attached (See Figures 4.1.2
and 4.1-3).

Inside the Sample Compartment you will find:

Electrode

Stirrer

Aperture Tube
Sample Platform
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e Trap: Its function is to prevent large and dense particles to go into the system. When the
sample sediment reaches the red mark it is necessary to clean the trap.

o Aperture Tube Knob: This knob is used to hold or release the Aperture Tube.

e Stirrer Knob: This knob is used to fix the position of the stirrer.

BECKMAN
COULTER

Electrode

Aperture
Tube

Multisizer 3 couvren counter
COULTER .
Sample
- Platform
Figure 4.1-2  The sample compartment

Stirrer
Knob
Aperture Tube
Knob
A
I?rel:- ;:re Stirrer
Trap
Beaker

Figure 4.1-3 Inside the sample compartment
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4.2

20

Fitting the Electrode and Stirrer

1. Carefully remove the electrode and stirrer from their packages.

2. Hold the electrode only by its metal connector and insert it into the electrode socket
located on the upper side of the sample compartment. Rotate it until the platinum
spade is positioned roughly parallel with the lamp lens axis behind the aperture
tube then push up to complete the connection. (See Figure 4.2-1).

Figure 4.2-1  Electrode.

The electrode stem is made of glass and is therefore fragile. If the connector
does not enter its socket easily, do no use undue force. Do not twist, push
or pull the glass stem in any way. Hold the electrode only by the connector.

A The wire in a broken electrode which may appear to have electrical continuity
but the break may still cause erroneous results.

3. Hold the stirrer, paddle downwards, about 2 cm from the tapered top, and push
firmly into the collet of the stirrer motor as far as it will go. It helps to support the
collet with the finger and thumb of the other hand. The black elastomer band
around the collet will provide enough securing tension to hold the stirrer in place

(see Fiqure 4.2-2).

If the stem does not enter the collet easily, do not use undue force. Do not
twist or flex the glass stem in any way. Hold only as described.

4, Adjust the vertical position control of the stirrer motor until the stirrer paddles
sweep at or just below the bottom of the aperture tube. Test the clearance
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4.3

available to the paddles by rotating the collet between finger and thumb. The stirrer
must not encounter the electrode or the aperture tube when it rotates.

Figure 4.2-2 Stirrer.

Do not hold the stirrer by its paddles or push or pull on them to provide
additional leverage.

Glass stirrers are fragile and knocking them against beaker walls or
subjecting them to ultrasound from probes and baths easily damages the
paddles. Multisizer 3 glass stirrers cannot be used with very small beakers
(e.g., less than 150 mL). A small helical agitator can often be used with
beakers down to 50 mL squat form. Neither can be used with ACCUVETTE®
Il vials.

Fitting the Aperture Tube

The first time you use the instrument familiarize yourself with the operations for fitting and
changing an aperture tube. You should practice several times until you get used to
performing this routine.

1. Wash all items in filtered liquid.

For all aqueous diluents, well-filtered distilled quality (DQ) water will be
found suitable for washing and rinsing items. For most non-aqueous
electrolyte solutions, filtered propan-2-ol (iso-propanol, I.P.A.) is a useful
rinsing liquid. When using electrolyte solutions that are incompatible with
solvents containing -OH groups, filtered butan-2-one (also known as methyl
ethyl ketone} or a low boiling point petroleum can be used instead of I.P.A.
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Figure 4.1-1 shows a frontal view of the instrument. Open the sample compartment
door. The trigger release for the beaker platform is located under the front lip of the
platform itself. This trigger is designed to be squeezed while supporting the platform
with fingers and thumb. Move the platform down until it is at its lowest position.

Rotate the aperture tube clamp counter-clockwise to the “open seal” position. Insert
the aperture tube in the connection head as far as it will go with the logo facing the
front towards you. DO NOT GREASE the aperture tube. The Multisizer 3 aperture
tube connection is sealed by O-rings and forms a greaseless seal.

Tighten the Aperture Tube Knob clockwise to the closed (tighten seal) position (see
Figure 4.3-1).

There is no need to over tighten the knob to obtain a leak proof tight seal. A

correct seal is obtained when the aperture tube cannot easily be rotated or
pulled down when gripped by fingertips alone. Using just enough lock on
the aperture tube will prevent excessive wear and tear on the O-ring seal and
extend its life.

Closed (To
Aperture Tube hold the tube)
Knob

Open (To fit or
release the tube)

Aperture
Tube

Figure 4.3-1  Aperture Tube

44 Setting Up the Aperture Tube

Before setting up the new aperture tube, the instrument must be in the following

condition:

(1) The electrolyte container is sufficiently filled (enough to raise the level sensor).
(2) The Waste container is empty (enough to lower the level sensor).

(3) The Analyzer Module and the computer have been powered on with the control

22

program running.
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On the Main Menu Bar, Y8>Run, then, “8->Change Aperture Wizard.

"] Multisizer 3 - Advanced Operator mode - Simulated
File ‘Window | Run  Swstem  Settings  Preferences  Security  Help

D’u ﬁ Skart Fa :
Open | Owerlay Pause e i Giraph | Listin
Skop 3
B Cancel F10
Zontbinue F5
Resume
Reset Fa

—Sample Infon Prewview

Group ID Change Aperture Tube Y

Sample |0
: Zalibrate Aperture, ..

LComment: Werify aperture Calibration. ..

Ct Discannect Fram Multisizer 3

The wizard will guide you through the process.

. Change Aperture Tube Wizard
1. Removing the currently

installed aperture tube.

Rotate the aperture tube clamp
counter-clockwise to the “open seal”
position and remove the aperture
tube (see Figure 4.2-2) B> Next F Install & new aperture tube

" Flace abeaker af cleat e ate ar the platfonm
| Claze the door

Electalpte,..

[hE new spertune [be Aperture Tube...

- Filllthe systen S paten..

=t e roaterirm g kA =bernimm F g
20 EAE TELETITGE | ELInE hELENTE Fump....

zUment and garm
- Measure notze evel

L [Elitaratior

“ Alldore None

—
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Change Aperture Tube Wizard

2. Installing a New
Aperture Tube.

From the table below, select an
£ Bemave the curently installed aperture tube aperture tube appropriate to the

sample to be analyzed.
G Inztall a new apertuﬁ@

£ Place abeaker of clean electolyie o the plationm

£ Cloze the door

£ Select the electrafyte Electrofpte... |
£ Select the new aperture tube Aperture Tube,. |
£ Fill the spstem Eill Spztern... |
£ Adjust the metenng pump I etenng Pummp.. |
£ St cument andlgain Eurrent & Eair... |
) Meazure noise [Eyel tMeazure Hoize... |
£ Ealibration et [Ealirate... |
£ Al done Done |
Cloze
Aperture Size (um) Analysis Range (um)
20 04-12.0
30 0.6-18.0
50 1.0-30.0
70 1.4-42.0
100 2.0-60.0
140 2.8-84.0
200 4.0-120.0
280 5.6 -168.0
400 8.0-240.0
560 11.2-336.0
1000 20.0 —600.0¢
2000 40.0 - 1200.0¢

¢ Range depends on sample density

Install the selected tube following the procedure described
in Section 4.2. “B-> Next.
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Change Aperture Tokz Y=ard

3. Placing a beaker of clean electrolyte on
the platform.
After placing the beaker with clean electrolyte
on the platform, fill the electrolyte container
with the same kind of electrolyte being used in
the beaker. “8-> Next.

d apertune fbe

rture ube...
Bl e
1 MEtErRG R
Wrrent; atd g
ure rofEe |evel

' [Calibratian

&l dote:

Change Aperture fube Wizard

() Bemoyve thahgurrently itstalle dfperture fute .
4. Closing the Sample Compartment
(0 Installl & new apertire tube door.
Raise the platform with the beaker to the

appropriate height and close the door. B>
Next.

at the platharmm

0 Fill the
: mEtering pLmE
LTTEnt ard gaim
ST ]

L I alibratian. ST Calibrate...

Done
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Change Aperture Tube Wizard

¢ Back | West »

(' Femave the currently installed aperture fube:

5. Selecting the
electrolyte.

“8-> Electrolyte.
From the drop down
list select the
electrolyte to be used.
If the electrolyte is not
on the list, type the
name in the box. You
can also select the
dispersant to be used,
or type its name if itis
not on the list. After
selecting the
electrolyte and
dispersant,“8-> OK.
Be Sure to have the
beaker and electrolyte
container filled with the
same electrolyte
selected

Change Aperture Tube Wizard

< Back | Mest > |

€ Hemove the curently installed aperture tube

") Install a newaperture fube

* Place abeaker of clean elestiolite an the platfarm
(" Claze tie daor

) Select the electolite

< % Select the new aperture tube >

Electralpte..

L

(! [nstall & riewy aperture tube

{" Flace abeaker of clean electralite on the platform

{+ Select the electralits

[SOTON 11

{" Gelectifie new ansture tubie

 Fillthesystem

{* Aidlust the metering pump
{ Set cunert andlgain

{ Weasure nise [zl

{ Calfration

fiperture Tube, .

il etering Fump...
Corent & Gai. .
Weasure Hoize. .

e, |

LLLLLE

Select Electrolyte and Dispersant

Multisizer 3 Operator’s Manual

Electrolyte;

Electrolpte...

Fill Spstem,.,

[alfrate. .

! Alldone

Cloze |

Change Aperture Tube

Diameter; 100 pm

) Fil the system

| Adiust the meterng pump

:

Done

Kd: 125

) Set curment andlgain

) Weasure noise level

—
=
=
=

) Caliration erify.. | Cafibrate...
&l done Done |

Clase |

26

Aperture Tube. | Serial Number: 11 ™ Mo Aperture Tube
Comment;
Fill Systen... |
Serial

[ etenng Fump... | Diameter  Mumber Kd Comment

20 i a0 -
Current & Gair... | a0 1] 4

50 i 3
Weasure Hoise... | Fil i] 28

|

Il - Glycerol 6:4
01.59% Sodium Chioride in ' ater
4% Sodium Chioride in W ater
2% Ammanium Thincyanate in |soprapyl Alcohal
5% Lithiurn Chlaride in Methyl Alcohal
4% Zine: Chlonide in Acetone
5% Lithiurn Chioride in Acetane
4% Lithiurn |odide in Acstone
4% Ammatium Thiocyanate in Ethanal

6. Selecting the
aperture tube.

“8-> Aperture Tube
From the drop down list
Select the aperture tube
installed in 4.4 step 2.
The first time a new
aperture is installed, the
default aperture is
selected from the
list."3-> OK.

Add New Tube... |
Edit List... |
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Change Aperture Tube YWizard

7. Filling the System.

“B-> Fill System

° Remove the currently imnstalled apeture tube

“rstall & new aperture tube

e 1 Hee =t rrm
e ory the platharm

21 LFIE T T ———

GLITTERT afid gair

Change Aperturs THESE. 8. Adjusting the Metering Pump.

“B8-> Metering Pump

the currentlirinstaled aperture ke
" iztall & rew aperture tutbe.

nte i the mlathanm

| Current

Done
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9. Setting Current and Gain.
“B-> Current & Gain, B> Auto Set. When the instrument is done setting the current and gain,
“B->OK. If you are analyzing cells, “®->Cells, and “B8->O0K.

Bk | N> |

{ Hema ed aperture tubie
£ [istall & rew aperture bube

an iz plfonn Current and Gain Settings

Automatic Current and Gain

R B2 e e = _I (17T
_Gorcal ([ o]

A If cells are to be analyzed, it is very important to select cells in this step. Not
selecting cells could cause their damage due to a higher current setting.
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10. Measuring Noise Level.

“B-> Measure Noise.

Change Aperture Tube Wizard

Done

11. Calibration and Verification of the
Calibration

If the installed aperture is going to be
used for first time, it needs to be
calibrated. Now is the time to do this. For
a previously calibrated aperture, the
verification of the calibration can be done
at this time. For details on the calibration
and verification procedures, refer to
Section 5. If calibration is not necessary,
“B-> Next, 8-> Done

Change Aperture Tube Wizard

PN 8321681 Rev. B

Change Aperture Tub< “=ard

talled aperture tube:

e apertiie e

JIE] ¢

Ierture fbe

Section 4
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4.5 Aligning the Optics

The three knobs on the side of the instrument are used to align and focus the aperture
image in the display window. The two bottom knobs are labeled with a horizontal and a
vertical arrow. The horizontal adjusting knob causes the aperture image to move left
and right on the display window. The vertical adjusting knob causes the aperture image
to move up and down on the display window. The top knob labeled with an “eye”,
focuses the image on the display window. Adjust the three knobs until the aperture
image is centered on the Aperture Viewer (see Figure 4.5.1).

Re-adjust the focus to obtain a well contrasted aperture image. If good contrast is
impossible to obtain, it may be necessary to reposition the beaker slightly, particularly if
the beaker has a flat bottom and tall form.

Figure 4.5.1 Optics Alignment Knobs

~

)

B
COULTER

Muiltisizer” 3 cou

Remember that the image in a microscope is always upside down

and horizontally reversed - it always moves the opposite way to the
adjustment.

Back to TOC
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SECTION 5 CALIBRATION AND VERIFICATION OF
CALIBRATION

5.1 Choosing the Calibrator

After installing the aperture as described in Section 4, choose the appropriate calibrator
size according to the installed aperture. The calibrator must to be standardize for the
modal value and provide its value. Beckman Coulter offers a variety of calibrator

suitable for the Multisizer 3.

Aperture Calibrator Nominal Recommended Beckman
Size (um) Modal Size (um) Coulter CC Calibrator
Nominal Modal Size (um)
20 2-4 2
30 3-6 3
50 5-10 5
70 7-14 10
100 10-20 10
140 14 - 28 20
200 20-40 30
280 28 — 56 30
400 40-80 43
560 56 —128 65
1000 60 — 150 90
2000 90 — 260 90

Table 5.1-1 Calibrators and size range for the calibration run

ABeckman Coulter is not responsible for erroneous results if the proper
calibrator and calibration procedure is not used.
5.2 Preparing the Calibrator

1 Place an ACCUVETTE® or a beaker® with the electrolyte and a few drops of the
calibrator into the analyzer unit.

*An ACCUVETTE® (20 mL) is appropriate for apertures up to 100um, for larger
apertures a larger beaker should be used.
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2 On the Status Panel

“B->Preview, or in the Main

Multisizer 3 Operator’s Manual

{ Multisizer 3 - Simulated

File ‘Window | Run  System Settings Preferences Security Help

D’u ﬁ Skark Fz [
Menu, “->Run,“B->Preview. o fpmi]| P -
= | op
B Cancel F10
Zantinue F&
Resume

[ Multisizer 3 - Simulated

File “Window Rum Swstem  Settings  Preferer

= | B A | IEI| |
Open | Overlay Up Fonts Overlay| Save | Sa
FLOW ON

0 Concentration  9.7% ok
|
Cancel

[ I waste Tank,

lmimactcmreTinane

32

—Sample [

Group ID: Change Aperture 1UDE wWizard. ..

Sample 10:
e Calibrate Aperture, ..

Comment: “erify Aperture Calibration. ..

Ct Disconnect From Mulkisizer 3

— Run Settings

Control Mode:  “olumetric
500 pL

Aperture; 100 prm

kd: 111

Current: 1600 pa,

Gair: 2

Runs: 1

it Time: Oz

Save: e

Frint: Mo

Export: Ma

< Preview | >

Start |
[ Stimer: OFf [ Lamp
[ ‘waste Tank

S o

3. On the -concentration index bar, verify that the
concentration indicates OK; try to be as close as possible to
10%. If the concentration is high it can lead to an incorrect
calibration. If the concentration is too low, the calibration will
take a longer time to be completed. Adjust the concentration
if it is necessary. When done, “B->Cancel.
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5.3 Running the Calibrator

1. On the tool bar click on the calibration icon, or on the Main Menu Bar,
“8->Run,”5->Do a Calibration Run.

“E Multisizer 3 - Simulated

File ‘window | Run System Settings Preferences Security Help

o o Start Fz 1
B | B L& G| = | L= | B e x| -
Open | Cwerlay Rause £ Freview| Info Graph | Lizting | Zeom | stats || Color, | cursor | Legend nfo | Stare | Stop | Cancel | unbiock| Emply | Camb. | iy

Stog: F3
R Cancel F10
Continue F5
Resume
Reset F&
i Sample Infan Preview F2

Group 10

Disconnect From Mulkisizer 3

i~ Aun Settings

Control Mode:  Yalumetric

500 pL
Lperture; 100 pm
kd ik
Current: 1600 pa
Gair 2
Runs 1

“wait Tirme: Oz

Save e
Frint No
Expant: Mo

Change: |

Preview

™ Stiner: Off I~ Lamp
I waste Tank

e

2. On the Calibrator Size box enter the modal value of the calibrator. This value appears on the
assay sheet of the calibrator.

"0 Multisizer 3 - Simulated

File ‘Window Ron  Swskem  Setkings  Preferences  Securiby  Help
| - —
=S A = | [@ X | &
Graph | Listing | oom, | Stats

Civerlay Up Fonts

u

=

Open

[ READY

— Sample Information———— Aperture; 100 pm

Ef T Modal diameter of cali

Sample 10:

Comment: Recommended calibrator size™ M

Concentration should be 5% wo 10%
Change...
e cocs |

— Run Settings

Control Mode:  Yaolumetric
500 pL

Aperture: 100 prm
kd: 111
Current: 1600 pA
Gair: 2

PN 8321681 Rev. B 33



Section 5 Multisizer 3 Operator’s Manual

3. B>Start.

File Window Run  Swstem  Settings  Preferences  Security  Help

~ | = Fs. —
P BlolA| e UH G &G o6 (A (R 52 (R
Cpen | COwerlay Up Fontz Oyerlay| Save |Saveas| Print | Freview| [nfo Edit Eraph | Listing | 2oom | Stats | Cc

| READY

Calibrator Size

—Sample Infarmation———— Aperture; 100 pm Senal Mumber, 0

ErEypllD: todal diameter of calibrator: |1D.DB pm

Sample 1D:

Comment: Recommended calibrator zize: 10 pmta 20 pra

Concentration should be 5% to 10%
Change... |
Cancel |

—Run Settings

Control Mode:  Yolumetric

500 pL
Aiperture; 100 pm
Kd: 111
Current: 1600 pa

4. When the calibration run is completed,”8->Accept New Kd. The instrument is
calibrated

It is convenient as a future reference to clearly identify the calibration files. These files
can be saved in the folder Calibration located in C:\MS.

JEiIe Edit “iew Favorites Tools Help

& 5 0 @ | @

Back Eatward Up Search | F
| Address [ Ms
Folders x
Desktop ||
123 My Docurnents

-4 My Computer
-8 3% Floppy (&)

22 HP_PAVILIOM (C)

-1 _RESTORE

-1 ADOBEAPP

-0 ATI

-1 cdram

21 doshoot

-1 EPLISEDRY

B HP

=0 HP_AUDIO

-1 HPCale

20 icu

-1 IMAGING

B kmouse

-0 KPCMS

D mouse

o83

-7 Preferences

{3 50M

.07 Verification

01 MSOfice

&1 My Documents

-1 My Photos =
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54 Obtaining the mean Kd

For more consistent results we recommend the first time an aperture is calibrated to
perform the following procedure:

(1) Complete steps 5.1 through 5.3 ten times.
(2) Record the Kd value for each calibration. Calculate the mean for the 10 values.

(3) The mean for the Kd is only valid for the set aperture tube/electrolyte/instrument
used for the calibration. In future calibrations the Kd should always be within +4%
of the mean value from Step 5.4.2. The next table shows an example using a 10

um calibrator and a 100um aperture tube.

Run Kd
124.15
125.82
125.13
125.23
125.43
125.13
124.25
125.62
124.25
10 125.03
MEAN 125.00

O[N] Ol |W[N|-~

5.5 Entering the mean value for the Kd in the aperture list
1. On the Main Menu Bar, Y8->Run, then “8->Change Aperture Wizard.

File ‘Window | Run  Swstem Setkings  Preferences  Security  Help

= u Stark Fz2
= | B ESN
Open | Overlay Fause F Freviewll Info Edit
Shom F3
P Cancel 10
Zankinue FS
Resurie
Reset Fa
—Sample Infon Prewisw Fo
Group [0
Sample (D
Comment Yerify Aperture Calibration, .,
Ct Disconnect from Mulkisizer 3

2. On the Change Aperture Wizard, Y8->Next to skip the steps up to Aperture Tube.
“B->Aperture Tube, in the new box, YB->Edit List. On the Edit List Box, YB->on the
list the aperture size you just calibrated. Enter the serial number for the aperture
tube, mean Kd value and YB->Update.
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" Multisizer 3 - Advanced Dperator mode - Simulated

File ‘Window Run System Settings Preferences Security Help

u o

H|A| ||| &| & ) @ > | & S i N = B I

Up Fonts Infor Start | Stop | Cancel | Unblock | Empty

READY

Qpen |Overlay

Change Aperture Tube x|

Diameter: 100 pr Kd 111 ok
— Sample Infarmation————— Bemove the curentlyinstaled apertine tube Sernial Mumber: 0 [~ Mo Aperture Tube

: Carmment:
Giroup (D: Inztall & rew aperture e Cancel
Sample ID Gl

Comment: Flace abeaker of clean electralpte an the platfam Diameter  Mumber Comment Add Mew Tube
Change... | [laze the daar g
0
Select the electralyte 0
—RunSetthge———————— [SOTER 0
0
Control Made:  Yalumetric Select the new aperture tubd
500 pL
. Fill the system
et bl I perture Tube List
Kd: m ) Addjust the metering pumg I eterng Pump | X
Eumei 1500 Diameter; 100 prn

| (]} |
Gain: 2 et curent and gain [Current & Gair... . Numlg e
K E el

Runs: 1 O easure nojes level Ieasure Maoise |
Wwat Time: Os - - .
| Calibration Werifi.. | Calibrate. . | 2
Save: e Update
Frint: No € Allidone Done | Serial
Diameter  Mumber Camment

Export: Mo

20
Change... | &I 30

Preview |

I~ Stirrer: OFf ™ Lamp
[ Whaste Tank

3. B>0K

Change Aperture Tube

Diameter: 100 pm kd: 125

Senal Mumber: 4365 [~ Modperture Tube
Comrmert:

Serial
Diameter  Mumber kd Carnment Add New Tube.

1] 30 -

Edit List...

el

Edit Aperture Tube List

4. “B->the edited aperture and “B8->0K Dmeter: 100y
Serial Murnber IW

e
kd i e

(S

Comment; I Update
Serial
Diameter  Mumber kd Comment
20 1] 30 -
30 1] 41
50 0 B3 Delete
70 1] 23
100 4365 125
140 1] 180
200 i 262 x|
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Change Aperture Tube Wizard

< Back | Mext > |
Remave the curently installed aperture tube 5 - JB 90 I ose

Install a news aperture tube
Flace a beaker of clean electolyte on the platform

Cloze the daar

Select the electalyte Electralyte. . |

ISETOR I

Select the new aperture tube Aperture Tube. ..

Fill the system Fill Spstem |
Adiust the metering pump fdetering Fump |
Set current and gain LCurrent & Gair... |
IMeasure noize level Ieasuie Naojse |

LCalbration Werify... | Calibrate. .. |

Al done Done |

5.6 Verifying the calibration

As the Multisizer 3 uses constant current, the instrument holds the calibration practically
for indefinite time provided that the same aperture tube/electrolyte combination is used
and the working conditions are stable. The calibration can be verified using the following
procedure:

1. Place an ACCUVETTE® or a beaker* with the electrolyte and a few drops of the
calibrator into the analyzer unit.

*An ACCUVETTE® (20 mL) is appropriate for apertures up to 100um, for larger
apertures a larger beaker should be used.

I Multisizer 3 - Simulated

File ‘Window | Run System Settings Preferences  Security  Help

2. On the Status Panel JaepreView’ EI?:H Dﬁu i::a Ej Preview] Info. Graph | Listing | 2
or in the Main Menu, o o o
“>Run,“8->Preview. Gt e

Fesume

—Sample |

Group 1D: Change Aperture |UDe Wizard,.,

Sample D
s Calibrate Aperture...

Comment Werify Aperture Calibration, ..

Disconnect From Multisizer 3

~ Run Settings

Contral Mode:  Yolumetric
500 pL

Lperture: 100 pm

kd 111

Current: 1600 pa

Gain: 2

Runs: 1

izt Time: Os

Save: ‘fes

Frint; No

Export: Mo

I Stimer: O T Lamp
Y aste Tark

R ——
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“[ Multisizer 3 - Simulated

File ‘Window Run Swstem Settings Preferer

= | B Al = | 1] | |
Open |Overlay| Up | Fants Qverlay| Save |Sa

’— . . H
E— 3. On the concentration index bar, verify that the

concentration indicates OK. Try to be as close as possible
to 10%. If the concentration is high it can lead to an
incorrect result. If the concentration is too low, the
verification will take a longer time to be completed. Adjust
the concentration if it is necessary. When done,
“B->Cancel.

|

i

‘ Concentration  9.7% Ok

Cancel |

[ M waste Tark

= amacicacTiane

4. On the tool bar click on the verification icon, or on the Main Menu Bar
“B->Run and “0->Verify Aperture Calibration.

*Z Multisizer 3 - Advanced Operator mode - Simulated
File Window | Run System Settings Preferences Securty Help

o o Start Fz = =[r= ]
= &) @z (g =] e e x| -UE
Open | Overlay Pause F4 Edit. || Giraph | Listing | 25om | Stats | Color | Cursor| Legend) Info | Stat | Stop | Cancel | Unblack | Empty

Stop F3

R canecel Fi0

Continue FS

Resume.

Resat F8
~Sample Infon Previsw Fa

Graup 10: Changs Aperture Tubs Wizard...
Sample ID:

BMBrate Apertur
Comme

ct from Mulkisizer 3 ol

~Fun Settings
Cortrol Mode: Yelumetiic
500 4L
Aperture 100pm
kd 125
Curent 1600 i
Gain 2
Funs: 1
WatTime  Os
Save: Yes
Print Mo
Evpart No
Change.

Preview

™ Stiver: 0 [ Lamp
Waste Tank.

Y T e |
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5. On the Calibrator Size box enter the modal value of the calibrator. This value appears on the
assay sheet of the calibrator. To choose the appropriate calibrator, refer to Table 5.1.1

Calibrator Size

Aperture; 100 pm

tdodal diameter of calib

Recommended calibrator size: 10

Concentration should be 5% to 10

Cancel | Sitart I

6. “YB->Start. Calibrator Size ﬂ

Aperture; 100 pm Serial Humber, 4365

todal diameter of calbrator; I'I 0.04 Jm

Fecommended calibrator zize: 10 pum to 20 pm

Concentration zhould be 5% to 103

7. When the run is completed, the dialog box will indicate the status of the calibration. If it
indicates verification is OK, “B->Close. If the instrument is out of calibration, go to Step 5.2
and 5.3.
It is convenient as a future reference to clearly identify the verification files. These files can
be saved in the folder Verification located in C:\MS. Back to TOC

JEI|E‘ Edit “iew Fawortes Tools Help
T
Back Eamard Lp Search | F

| Address 1 ms

Folders x

] Deskiop E

w2y My Documents

=] @ ity Computer

25 3% Flopay (&)

B2 HP_PAVILION (C)
1 _RESTORE

-1 ADOBEAPF

-0 AT

-1 cdram

-1 doshaot

-1 EPUSBDRY

|1 HP

- HP_ALDID

1 HPCalc

- icu

-0 IMAGING

B0 kmouse

- KPCMS

-1 mouse

B3 MS b

-1 Calibration

1 Demodata

-0 Languages

-1 Samples

=01 S0P

¢ [ Preferences

&1 My Documents
] My Photos hd
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SECTION 6 SAMPLE ANALYSIS

6.1

40

Introduction

At the start of each analysis, it is good practice to check each item in the following list
even though no change may be required from previous instrument settings.

Before running an analysis, the instrument must be in the following condition:

(4)

(11)

The system has been filled with electrolyte.

The correct aperture has been fitted.

A beaker with clean electrolyte has been placed on the platform.

The aperture is immersed into the electrolyte contained in the beaker

The electrolyte containe

r is sufficiently filled (enough to raise the level sensor).

The Waste container is empty (enough to lower the level sensor).

The Multisizer 3 and t
program running.

he computer have been powered on with the control

The appropriate analysis settings have been selected.

These settings are the essential parameters that must be established before the
analysis to ensure that the particle pulses measured by the Multisizer 3 are optimally
positioned within the digital converter range and have the best signal to noise ratio.
Other parameters that in previous instrument designs have had to be preset, such as the
number of channels of data, can be changed after, or even during an analysis. The
Analysis Settings menu can be found on the main menu bar.

"0 Multizizer 3 - Simulate

File “Window R

Settings Jreferences  Secunty  Help

= ﬁ* A ol an SOF..
Open |Cwerlay| Up | Fonts Hemove SHE
Create an S0P...
| READY

— Sample |nfarmati
Group 1D D1

Sample |D:

Comrment;

Channge. .. |

#ange SO, .
Load an S0OM. .
Save an SOM. ..
Enter Sample Info...
Load Sample [nfo...

uly]

Corvert Pulzes to Size Settings. ..
Sizing Threshold...
Set Current and Gain. .

Select Electrolyte and Dispersarg..
Contral Sample Dptions...

—S0mM

File Mame Generation...

Aperture:
k.d:
Current:

Gain:

Contral Mode:  Wolumetnc

Load
Hemoye Bastanoumnd

B00 pL

100 prn &u.:lvanc:e.d

111 Diagnostics
Statuz Panel...

TE00 pA Dzcillozcope. .

: a
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6.2 Changing Standard Operating

Method (SOM).

“B->Change on the SOM sub-panel

in the Status Panel, or on the Main
Menu bar, “B->Settings, and
“8->Change SOM.

Standard Oper=tina Method [SOM)

-
* Time:
 alumetric: Cancel |
€~ Tatal Count:
Save... |
" Modal Count:
b arual

HUMH Between Runs: IED seconds

¥ Save Awverage of Al Buns v

Aperture; 100 pm kd: 111

Sizing Threzhald: 1.63 pm
Moize Level 1.63 pm

Threzhald. .. |

Current: TEOD pa, Gain; 2 Current & Gain... |
ISOTOM Il Electrolyte. .. |
—After Each Run

¥ Elush &perture Tube

v SaveFile ¥ Include Pulse Data
<G10>_¢5105_<U2s . _FileMame. . |

¥ Esport Data CWS Expart... |

W Frint Repart Acrobat Distiller Feport... |

[rat spesified] Directary. .. |

PN 8321681 Rev. B

Section 6
u. B ated
File ‘Wihdow B System YSettings Preferences  Secwity  Help
~ o | e Load an S0OF...
= | & A =
Open | Cverlay Up Fonts femove Sl
Create an 5OF..
| READY Change SOM...
gave ah SOM...

Enter Sample Info...
Load Sample Info...

— Sample Information

Growp ID: D1

S LConwert Pulzes to Size Settings...
e Sizing Thieshold...

Comment: Set Current and Gair...

Select Electrolyte and Dispersant. ..
Control S ample Dptions...
File Marme Generation. ..

Change. .. |

— 50k
Load Background Fur...

Contral Mode:  Wolumetric Riemnove Backgraund

500 uL
Aperture:; 100 pm ﬁl.:lvance_d :
Cument: 1600 pa, Dscillozcope. .
Gain: 2 |
Funz: 1
“Wait Time: Oz
Save: ez
Frit: Ma
Expaoit: Mo
6.2.1 Selecting the Control Mode

Select the appropriate control radio button on the
Control sub-panel (refer to Table 6.2-1). Enter the
variable associated with the method in the field.

e Time. Any time up to 99999 seconds can be
entered. The analysis will stop when the selected
time has elapsed.

e Volumetric. Any volume up to 2000uL can be
entered. The analysis will stop when the selected
volume has been analyzed. Use this mode only
with apertures not larger than 280um. (See
Section 6.8).

e Total Count. The number for total count can
be selected up to 525,000. The analysis will stop
when the number corrected for coincidence
corresponding to the selected raw count number
has been accumulated.

e Modal Count. This is the number of particles
counted in the modal channel. The modal count
number can be selected up to 525,000 counts.

e Manual. The analysis has to be manually
stopped.
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. ] Control Mode
Analysis for:
Manual | Modal Count | Total Count | Time Volumetric
Size Distribution| ~ V v v v v
Particle No No No ¢ v
Concentration
+Refer to Section 6.8
Table 6.2.1 Selecting the control mode for the analysis
6.2.2 Selecting the number of runs Standard Dperating Method (S0M)
— Contral Mode
You can select to run single or multiple & Time: [50" =] seconds
runs. Selecting multiple runs allows you to
H H  olumetric: IEDU vI 1L Cancel
insert a delay time between runs. When . 4'
multiple runs are selected, the average of € TolCowr  [i0000  paricks Save. |
the runs can be automatically saved and " Modal Count:  [1000 pErticlEs —
printed by checking the appropriate ~ Mo
anual
boxes.
umber of Runs: |3_ Wait Bebween Runs: IBD
v Save Average of All Buns i
Aperture: 100 prm Kd 111
Sizing Threshold: 1.63 pm
Moise Level: 1.63 pm M
Curent: 1600 pay Gain: 2 Current & Gain... |
ISOTOMN I Electrolyte. .. |
—after Each Fun
¥ Elush &perture Tube
¥ Save File ¥ Include Pulze Data
Standard Operating Method [SOM) ] B0 _<S10>_<U2> < ml
— Control Mode ¥ Export Data o5 Export... |
' Time: IBD 'I seconds ~ BintR
v Print Report Acrobat Distiller Report...
© olumetric: ISDD VI e Cancel | —I
(Aot speciiied) Directomy... |
" Tatal Count: I‘IDDUD particlEs 5
Save... |
€ Modal Count: I‘IDDD particlEs
& Manual
Humber of Runs: |3— Wi ait Between Funs: IBD seconds
W Save dverage of All Buns v .
6.2.3 Selecting the threshold
Aperture: 100 pm kd: 111
Sizing Threshold: 1.53 pm Thieshold.. 1.  Inthe SOM dialog box
Moise Lewel: 1.53 pm = JﬁeThreShOld
Current: 1600 pa Gain: 2
ISOTAN I Electrots..._ | A The threshold is the size above which
particles are counted. It is also the
—After Each Run .. . . - .
. lower limit of the size distribution.
[FE eriure | ube - -
o i o This setting CAN NOT be changed
v Save File v Include Pulse Data A :
- : : during or after the analysis.
<G10>_<5103_<U2y.cx> _FileName.. | 9 4
V¥ Esport Data WS Export... |
¥ Frint Report Acrobat Distiller Repart... |
[ret spesiied) Directomy... |
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2. “B>Measuring Noise Level.
The instrument determines the
lowest optimum threshold
based on the measured noise
level. Any number, however,
can be manually entered for
the threshold. If a number
smaller than the size selected
by the instrument is chosen,
probability of noise
interference will increase.

Standard Dperating Method [SOM]

2 N
L

6.2.4 Adjusting current and gain.
ks 1. “B>Current & Gain

[ETHIE S
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Standard Operal |
i~ Control Mod -
C Time: I'ID 7| secands —I
& Yalumetic: 500 v| pl Cancel
 Total Count 10000 particles 5
Save..

" Modal Count, Fanm il
Current and Gain Settings

Aperture Current: |1 BO0 [

Ereams G

© banual

Humber of Runs:

Cancel

2

Aperture: 100 9
=

Sizing T hreshc ‘g N
B

Current: 1601
132

 After Each Run
W Flush Aperture Tube

IV Save File ¥ Include Pulse Data
<G10r_<510:_<R2>.<x>  File Mame... |

[~ Ezport Data 5 Erport... |

™ Erint Report HE skl et BANE Seres Fepart... |

3. Select Particles or Cells. ‘8>0K

Multisizer 3 Operator’s Manual

2. ‘B> Auto Set

Alf cells are to be NG L{=RMIT 1811 RETT] Ed

analyzed, it is very important
to select cells in this step. Not
selecting cells could cause
them to be damaged due to a
higher current setting.

AEvery time the current
and gain are adjusted, it is

™ Cells:

b it e e ID it
Cancel ( Ok

necessary to measure the
noise level.

6.2.5 Changing the Electrolyte

44

384 plis
14.6 k ohms

Flow B ate:

Rezistance:

Current G ain

1600 pa 2

e s 4

If you need to use a different electrolyte with the same aperture tube, perform the

following procedure:
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Standard Operating Method [SOM]

1. “B->Electrolyte

2. Select the electrolyte by
double clicking in the drop
down list or typing its name
in the box.

|

1SOTOM I - Glyceral B:4

0.9% Sodium Chloride in'w ater

4% Sodiumn Chloride in Water

2% Ammonium Thiocyanate inlsopropyel Alcohol
5% Lithiurn Chloride in Methyl Alcohal

4% Zinc Chlonide in Acetone

5% Lithiurm Chloride in Acetone

4% Lithium |odide in Acetane

4% Ammonium Thiocyanate in Ethanol

3. If a dispersant agent
is used, select it by
double clicking in the
drop down list or
typing its name in the
box.

PN 8321681 Rev. B
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A Every time the electrolyte is changed, it is necessary to adjust current and
gain and measure the noise level. If this is the first time using the new electrolyte,
it is necessary to calibrate the aperture. If the electrolyte has been used before, it
is necessary to verify the calibration (See Section 5)..

6.2.6 Flushing the Aperture Tube

By selecting this option, the instrument
will automatically flush the aperture
every time a run is completed. To
activate auto flush, check the appropriate

box.

¥ Save Average of Al Buns v

Aperture; 100 pum Kd: 111

Standard Operating Method [SOM] x|
r— Control Mode 627
= oK
& Time: IBD 'l seconds -
© olumetric: IEDD VI pLc Eancel |
 Tatal Count: I‘IDDDD pArtElEs .
Save... |
 Modal Count: I‘IDDD particles
© Manual
Mumber of Runs: |3 wiait Between Runs: IBD seconds

Sizing Threshald: 1.63 pm |
Moise Level 1.63 pm hestatidl.
Current: 1600 pa, Gain: 2 Current & Gain.. |
ISOTON Il Electiolyie... | |-/ @

—After Each Fun

[V | Elush Aperture Tube

7\

¥ Save File W Include Pulse Data
T ——

i u_U).b(X) File Name... |

!

¥ Esport Data S Export... |
IV Brint Repart Acrobat Distiller Repart... |

(et speciied) Directory... |

Standard Operating Method [SOM] x|
r— Control Mode
= oK
& Time: IBD 'l seconds -
© olumetric: IEDD VI pLc Eancel |
 Tatal Count: I‘IDDDD pArtElEs .
Save... |
 Modal Count: I‘IDDD particles
© Manual
Mumber of Runs: |3 wiait Between Runs: IBD seconds

¥ Save Average of Al Buns v

Aperture; 100 pum Kd: 111
Sizing Threshald: 1.63 pm |
Moise Level 1.63 pm hestatidl.
Current: 1600 pa, Gain: 2 Current & Gain.. |
1SOTON I Electralyte... |

W Include Pulse Data

<G10_<510r_<U2r <%y File Name... |

¥ Esport Data CYS Export... |
IV Brint Repart Acrobat Distiller Repart... |

(et speciied) Directory... |

Saving the Data.

To automatically save the results
after each analysis, check the Save
File box. By checking this box, the
run files are saved without the pulse
data. To save all the original
information from the pulses, check
the Save Pulse Data box. Saving the
pulse data allows you to change
resolution, range and other
parameters of the analysis without
needing to re-run the sample.

The size of the files containing the
pulse data is significantly large.
Depending on the use of the
instrument, it is advisable to
transfer the files regularly to an
appropriate storage media. A CD
writer or similar storage device can
be used.
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6.2.8 Generating the File Name
To identify the files from different analyses, a file name should be generated. The
operator can customize it by checking the boxes of the information to be part of the file
name. On the Standard Operating Method dialog box, YB->File Name. In the File
Generation Name Dialog box, customize name, Y8->Use Example and “8->0K.

Standard Operating Method [SOM)

6.2.9 Exporting Data

To automatically export the analysis data after each run is completed, check the Export
Data box. To select the export data format and destination, “8->Export, select the
options and B>0K.

Standard Operating Method [SOM])

Data Export

i i B S

E
|
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6.2.10 Printing the Analysis Report
To automatically obtain a printed report of the analysis after completing each run,

48

“B->Report.
Select the content of the printed report and “8>0K.
Control Mode
= ok
& Time: IBD 'l seconds -
 Molumetric: ISDD 'l il Cames]
i Tatal Count: |1EIEIUU partizies
Save.. ¥ Sample Info
1 todal Count: I1DUU particies ¥ Shart
 Manual - Size
V¥ Graphs
Number of Runz: |3— Wwiait Between Runz: |60 TECONds % Stalistice

W Save Average of All Buns ¥

Aperture; 100 pm

Sizing Threshald: 1.63 pm
Moize Level 1.63 pm

kd: 111

Threshold... |

Current: 1600 b Gain: 2 Current & Gain... |
1S0TOM I Electralyte |
Bfter Each Run

¥ Flush &perture Tube
¥ SaveFils

¥ Export Data

‘ ¥ Print Report

¥ Includs Pulse Data

<G10>_<510>_cU2> <> _File Name.. |

Expart...

CWS

Aciobat Dtiller

Report.. |}

x
—Control Mode oK |
& Time: lﬂ seconds
= Walumetric: ISDD ¥ |,lL_ ﬂl
= Tatal Count: IW palicles — |
" Modal Count; W palicles —
" Marual

Humber of Fung: |3

™ Save Average of All Buns

Wfait Between Funs: I‘I 1] zeconds

I= | ittt fveraae Fepsr

Aperture: 100 pm Kd: 111

Sizing Threshald: 1.63 pm
Moize Level: 1.63 pm

Threshald... |

[~ Aweraged Statistics
[~ Compare Statistics
™ Listing

Select... |

Select... |
™ Interpolation Select... |

Multisizer 3 Operator’s Manual

Clear Al

—Size Statigtcs————————
[~ Mass Select...
™ Murber V% T iml
™ aolune V% T iml
[~ Sufaceérea [ % [ /L

i~ Pl ~Trend
[~ Graph Select... | [~ Graph Select...
™ Listing Select... | ™ Listing Select...
i~ Printer

& Use Default Prirter
" Use Specified Printer:

Select

6.2.11 Changing the Destination Directory.

“B->Directory, by checking the appropriate boxes, the run may be saved in the current
directory or in a different directory. To select the new directory “8->Browse or 8- the
drop down arrow. When done, YB->0K.

Select thz Run Directory

= sze the curent directany

& |lze a customn directan

|[EED

¥ Elush Aperture Tube
¥ Save File

|+ Ezport Data

¥ Erirt Feport

¥ Include Pulse Data

<G10>_<5105_cU2y ¢y File Name... |

S Export... |

| BT
Current: 1600 pa, Gair: 2 Cuirent & Gain... |
Recent
ISOTON 11 Electrolte | Directories:
|§ﬁlowse... |
—&fter Each Run

Cancel
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At this moment the Standard Operating Method has been selected. In the Standard Operating

Method Panel, “B>0K.

Standard Operating Method [SOM]

 Tatal Count: 10000 pArtElEs

¥ Save Average of Al Buns v

r— Control Mode
= -DK
% Time: IBD 'l seconds ‘v'
© volumetric: SO0 =l

s |

Save...
 Modal Count: I‘IDDD particles
© Manual
Mumber of Runs: |3 wiait Between Runs: IBD seconds

Aperture; 100 pum Kd: 111

Sizing Threshald: 1.63 pm
Moise Level 1.63 pm

Current: 1600 pa, Gain: 2

ISOTON Il

Threshold... |
Current & Gain... |
Electralyte... |

—After Each Fun

[V | Elush Aperture Tube

¥ Save File

¥ Esport Data

¥ Prirt Report

W Include Pulse Data

. 1
<G10>_¢510p_<U2s ¢y _File Name... |
VS Export... |

Acrabat Distiller Report... |

(et speciied) Directory...

6.3 Convert Pulses to Size
Settings

Although these settings can be
changed during or after the
analysis, it is convenient to select
these settings before the analysis.
In this way, they can be saved with
the Standard Operating Method.

1. “YBL->Settings, YBL>Convert
Pulses to Size Settings.

PN 8321681 Rev. B

"® Multisizer 2 - SimulaterZ

Fil= window Hun Spstefp | Seftings ) Preferences  Secunty  Help
T [ o #ad an SOP..
& | B A 2
Open | Overlay Up Fonts HemoveSiE
Create an SOF...
| READY

— Sample Infarmation

Change Run Settings...
Load Run Settings...
Save Aun Settings. .

Enter Sample Info...

Group |D:
Sample 10

Caomment:

Change. .. |

Set Current and Gain. .
Select Electrolpte and Dizpersant. .
Control Sample Optiong...

File M ame Generatiar. ..

— Bun Settingz

Load Background Run...
Hemoye BEackaraud

Control Mode:  *olumetric
SO0 pL

Aperture:; 100 prm

kd: 111

Cumrent: TE00 P,

Gair: 2

| P 1

Advanced 3
LDiagnostics 4
Statuz Panel...
Ozcillozcope. .
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6.4

50
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Convert Pulzes to Size Setlings =] 2. Select the settings

Sizing Threshold: 1.63 pm
1.6% of aperture diameter

300 = Size Binz  from |2 pm o o IEEI L

Bin Spacing

™ Linear Diameter
' Log Diameter

™ Linear Walume
" Log Yalume

Aperture; 100 pm (1] 4

Cancel

i

{8

% to BO%

[ Multisizer Il Edit

Defaults

i

e Size Bins. The
number of size bins can
be selected from 4 up to
300. Higher resolution is
achieved when a larger
number of channels is
selected.

. Bin Spacing.
Use Logarithmic when
the X axis units are
logarithmic, use Linear

when the X axis units are linear. Use Diameter to have the X-axis is in diameter units, use
volume to have the X axis in volume units.

threshold size up to the size of the aperture.

From — To. Enter the desired range for the analysis. The range can be selected from the

A The size distribution is guaranteed to be linear from 2 to 60% of the aperture

diameter.

Multisizer Il Edit. This function is similar as in the Multisizer lle. It is used to correct for

non-axial pass of particles through the aperture. It can be used only with narrow size

distributions.

Saving Standard Operating Method

All the settings for the analysis can be saved for future use. The saved file containing the
Standard Operating Method can also be used to create a Standard Operation
Procedure (SOP) (see Section 9).

To save the Standard Operating Method “B->Settings on the Main Menu bar and then

“B->Save SOM.

" Multisizer 3 - Simulatzd

Filz indow Run  Sytem | Settings
o

=

Ppeferences  Secuwity  Help
e an SOF. .

Femoye Sk

Create an SOF...

— Sample Infarmation

hange Bun Settings.
Load Run Settings...
Save Run Settings. ..

Load Sample Infa...

Lonvert Pulzes to Size Settings...
Sizing Threshold...

Set Current and Gain...

Select Electrolyte and Dispersant...
Control Sample Options...

File Mame Gereration. ..

Group [D:
Sample [D:
Commet:

Change... |

r— Run Settings
Control Mode:  Volurnetric
00 pL

Aperture:; 100 pm
kd: 111
Curent: TE00 pa,
Gain: 2
Runs: 1
‘wlait Time: Os

Load Background Fun...
Eemaye Backanourd

Advanced
Diagnostics
Status Panel...
Ozcilloscope...

The SOM file can be saved in the SOM folder located in C:\MS\SOP. Any number of
SOM files can be saved; they can be used at a later time for creating a Standard
Operating Procedure (see Section 9).
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Ea MS
JEiIe Edit “iew Fawvaorites Tools Help
. > . 4 Q
Back FEarward Up Search | F
| Address |21 Ms

Folders X

] Desktop -
@ hy Docurments

-4 by Computer

&9 3% Floppy ()
B2 HP_PAWILION (C)
-1 _RESTORE
-1 ADOBEAPP
B0 AT

-1 cdrom

-] doshoot

-1 EPUSBDRY
m-C1 HP

-1 HP_aUDIO
-1 HPCalc

T icu

-0 IMAGING
m-C0 kmouse

&1 KPCMS

D mouse

B3 M3 =
{1 Calibratian

: ] Demodata

(1 Languages

-1 Samples

&1 MS0ffice
&1 My Documents
-1 My Fhotos hd

To use a Standard Operating Method previously saved, “B->Settings on the Main
Menu bar, then YB->Load SOM. To change the Standard Operating Method,
“B->Change SOM.

6.5 Entering Sample Information

By entering the sample information, it is possible to save all the information regarding
the sample in the same file for the analysis. When the determination of concentration is
needed, (counts/ml or counts/g), it is necessary to enter additional information in order
for the software to do the calculation.

1. “B->Change on the Sample Information sub-panel in the Control Panel,
or YB->System on the Main Menu bar “8->Enter Sample Info...
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"B Multisizer 3 - Simulated

Multisizer 3 Operator’s Manual

Fjeferences

d’an SOP...
Hemaye Sk
Create an SOF..

Security  Help

Change Bun Settings...
Load Run Settings...
e hun Sethings...
Ent il
ad Sample Info...

LConvert Pulzes to Size Settings...
Sizing Threshold...

Set Cumrent and Gain..

Select Electralyte and Dizperzant...
Control Sample Dptions...

Filz Mame Generation...

Load Background Run...
Eemaye Backaratind

File  ‘indow Hun  Spsf
= | & A
Open | COwerlay Up Fonts
| READY
— Sample Information
Group [D:
Sample |D:
Cormnn g
Change... I
— Run Settings
Control Mode:  Volumetric
B0 pL
Aperture: 100 pm
fd: 1
Current; TE00 pé
Gair: 2
Runsz: 1
Wit Tirme; Oz
Save: Mo
Print: Mo
Expart: M
Change... I

Advanced »
Diagnostics »
Status Panel...
Dzcillozcope. .

2. Inthe dialog box, enter all the required information.

Enter Sample Inio

Sample 1D:

Bar Code:

|
|
Operator: I
|
|

Cormment:

Run Mgber:

Sample ~—
&+ Yalume:
) Mass: ID mL

Dengity: IEI a/ml

Template: <G10:_<510:_<R2x <=5
File Mame: _ 07 #k3

Ectrolyte Yolume: IEI mlL
Analytic Yolurne: IU pL

™ ilise Diution Factar |1
™ Control Sample Sample Statistics... |
File Mame. .. |

Group ID, Sample ID, Operator, Bar Code and Comment are optional fields and
their only purpose is to identify and classify the analyses. The run number will
track the analyses sequence of each Group ID.

&-If it is necessary to determine the concentration of particles in the
sample (counts), the followings fields must be filled in.

Sample volume or mass: This is the weight or volume of sample used.for the analysis.
Electrolyte volume: This is the volume of electrolyte used for the analysis.

Analytical volume: This is the volume of sample analyzed.

52
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Enter Sample Info

Section 6

Group 1D I

Clearsl | [ oK ]

Sample |D: I

Cancel |

DOperator; I

“Wanable 1: ID

Bar Code: I

Wariable 2: IU

LComment; I

Fiun number: |1

Template: <G10:_<S10x_<R2: <>
File Mame: __ 01.#k3

[T Contral Sample Sample Statistics... |

File Hame. .. |

Other fields in the Enter Sample Info dialogue box.

Variable 1 and Variable 2: These fields won'’t affect the results and are just to enter any
variable you would like to save in the sample information.

Shape Factor: If a constant correction is needed, a factor can be entered and it will
affect the results. For example, if a fibrous material is analyzed and instead of the
equivalent spherical diameter, the length is required, a conversion factor can be entered
to compensate for the difference in shape.

File Name: This button has the same function as described in Section 6.2.8

Control Sample: By checking this box, you indicate that the sample to be analyzed is a

control sample.

Density: This information needs to be entered if the mass size distribution is required.

Enter Sample Info E3

Group 1D: I

Cleartl | [ ok ]

Sample ID: I

Cancel

Operator: I

Wariable 1:

Bar Code

Wariable 2 IU

Comment

|
|
Run number; |1

Sample
i Yalume:
= Masg

Drenszity: IEI a/m
Temp|M2>.<x>

File Mame: _ 07,43

mL

PN 8321681 Rev. B

Shape Factar: IEI

Electralyte WEmme: mL

Analptic Wolurme: IU pL

™ lse Dilution Factar: IEI

[~ Contol Sample Sample Statistics. .. |

( File Mame... !
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Use Dilution Factor: By checking this box, it is posible to use a factor if dilution has
been used when preparing the sample. The dilution factor will affect the results.

Enter Sample Info ]
Group ID: | Clearsl | [ 0K
Sample ID: I Cancel

Dperator:
: Yariahle 1: IEI
Bar Cade:
*ariable 2 IU
LComment; I

Shape Factor: IEI
Run number: |1

Electralyte Walume: IEI ril
Sample e

& Yolume: I— pl
" Mass: : L V¥ Use Dilution Factor:

Ly ID g/l [T Control Sample Sample Statistics. .
Template: <G103_<510x_<R23 <X File Mame...

Filz Mame:  01.#k3

Sample Statistics: When a sample is selected as “Control Sample”, its statistical
parameters and acceptable limits can be entered here.

To use the Sample Statistics as a reference, save this control sample
under an easily identifiable name.

Enter S5ample Info
Group ID: | Clearttl | [ oK
Sample 10: I Cancel

Dperatar: I

Wanable 1:
Bar Code: I

Wanable 2:
LCormment; I

Shape Factar:
Run number: |1

Electrolyte Waolurme: mL

1111

Sample
&+ Yolume: ID_ Analytic: Wolurne: pl
" Mass: mk [ Use Dilution Factor: IEI

Densiy: [0 g/ml ™ Control Sarpl S ample 5@

Template: <G105_<5105_<R2y <> File Name... |

File Mame: __01.#M3
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This information can be use as reference or specification for other samples. When done,

“B>0K.

Edit Sample Statiziics

tamital
Yalue

Mean:IE ID ID
Mediar: [0 [ o
Made: [0 o o

5.0.: |0

6.6 Running a Background.

The background is an analysis of the electrolyte without sample material; it is also called
a “Blank Analysis”. It is advisable to run a background for every batch of analyses in a

single day using the same electrolyte.

"M Multisizer 3 - Simulated

PN When analyzing low concentration samples, it is £l Window Bun Sustem 2

absolutely necessary to run a background.

1. Select the same settings and parameters that will be

used for the sample analyses.

2. Place the beaker with clean electrolyte in the analyzer

unit.
3. “B->Start in the Status Panel.

PN 8321681 Rev. B

=

=5

Cpen

A

Fonts

&

Civerlay

Up

!

[ READY

— Sample Information
Group |D:
Sample 1D:

Comment:

— Run Settings

Contral Mode:  Yolumetric
500 pL

Aperture:; 100 pm

Kd: 111

Cumrent; 1E00 pa

Gair: 2

Runs: 1

Wait Time: Oz

Save: Mo

Prirt: Mo

Expoit: Mo
Change... |

Preview

e —

I Stirer; O I~ Lamp
Waste Tank
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After the run is completed and saved, it can be automatically subtracted from each
subsequent analysis.

6.7 Subtracting the Background
1. On the main menu, “B->Settings, “8->Load Background Run.

"M Multisizer 3 - Simulates
File Window Bun Swstef | Settings Peferences  Secuity  Help

o cu | - #an S0P
& | & A = b | (€
Open |Overlay| Up | Fonts fiemoe Sl L | E
Create an 50P...
| READY Change Bun Settings...
Load Run Settings...
Save Fun Settings...
& ample Inf 5 Enter Sample Info...
S T e Load Sample Info...
Group 10i;
S——— Convert Pulzes ta Size Settings. ..
SR Sizing Thieshold...
Camment: Set Current and Gain...
oh Select Electralyte and Dispersant...
ﬂl Contral Sample Dptions. ..
— Run Settings
Load Background Fun...
Cantrol Mode: Femowe Backanatnd
Apertune: dvanced
e Diagnostics
fd:
Statuz Panel...
Current: 1600 pa Ozcillozcope. ..
Gain: 2
Rurs: 1

2. Select the background run.

o [0 = &l @ ol B
ECKGRND. 21 i R e ] Msu. 14 ]
Bstl#01 Mau 07 ] Msu 15 BEE
[a#] M. 103 ] Msu H16 ] MS

Bl #02
(8] Bstl. #03 (o8] Msu 10 & Msu 17 ] WS

(8] Bstl. #0d4 (o8] Msu #11 ] Msu 15 BEE
[a8] B st 43 o8] Mau 12 #] MSUTO0_13.8M3 8] MS

1] | o
File name:  [BCKGRND_21 HM3 A apen )
Files of bype: IMuItisizer [*.8] j Cancel |

Recent

Disotories: | C4MS45 amplestMSL

Get Info... |

3. Double click on the background file or select the file and YB->Open. From this
point on, the background run will be automatically subtracted from each

o~
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6.8

subsequent analysis. To disable background subtaction, on the main menu,

“B->Settings, then Y8>Remove Background Run.

"M Multisizer 3 - Simulates’

Section 6

File ‘window HBun  Spstefo | Settings  Pjeferences  Secunty Help

- w¥sn SOP...
& | B A s
Open | Owerlay Up Fonts fiEmaye Sl
Create an S0OP...
| READY Change Bun Settings...
Load Run Seftingz...
Save Run Settings...
. i _ Enter Sample Infa...
ampie Information Load Sample Infa...
Group 1D:
& amle [D: LConvert Pulzes to Size Settings...
SUASIBE Sizing Threshald...
Camment: Set Current and Gait...

Select Electrolyte and Dizpersant. .
Change... | .
Contral Sample Options...

File Mame Generation...

— FRun Settings

Background Run.
Femove Background R

Aperture: 100 pm
kd: 111

Diagnostics

)

raph | L

2. Check the sample concentration. The index

Statuz Panel...
Current: 1600 pa Dscillozcope...
Fain: 2
- File window Run  System Settings  Preferer
Running the Sample
9 ple AR ER
Open |[Overlay| Up | Fonts Oyerlay| Save [Sa
1. Place the beaker with the sample in the —

analysis unit.“B->Preview in the Status Panel,
or “B->Run on the Main Menu bar YB->Preview.

meter must be below 10%. Adjust the
concentration as necessary. When done
“B->Start in the Status Panel.

9.7%

¢ Concentration

QK

Bl aste Tank

[=tracicmeTinanc

PN 8321681 Rev. B
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6.9

o > b=

Determination of Particle Concentration Using a 400um Aperture or larger

When using a large aperture (400um and larger) to determine particle concentration, it is
not practical to use the volumetric control mode. If the volumetric control mode is used,
the maximum volume allowed by the metering pump is 2 mL. Using a large aperture
takes a very short time to pass 2 mL through the aperture. Since there is a limit for the
appropriate concentration of sample, the numbers of particles counted are not enough to
obtain good statistical results and therefore a poor reproducibility will achieved. The
electrolyte used with large apertures should be thickened to avoid noise due to a high
flow rate. It will also help in suspending heavy particles. As thickening agents, glycerol,
sucrose and others can be used.

A Measure exactly the volume of electrolyte needed to fill the beaker to about
9/10 of its capacity.

Set the instrument in Time Mode to 60 seconds.

Run the electrolyte.

When the run is completed, measure accurately the volume of electrolyte left in the beaker.
Subtract the volume left from the original electrolyte volume.

Divide the resulting volume by 60. The result is the flow rate in ml/sec for this specific

combination of aperture and electrolyte.

6. Knowing the flow rate, the Time Mode can be used to determine particle concentration. The
volume of sample for the analysis is calculated using the flow rate. This volume is the
“Analytical Volume”.

6.10

58

Cleaning the System

It is advisable to clean the system at the end of the day if the Multisizer 3 has been
under any of the following working conditions.

e Analysis of biological samples
e Analysis of foods
e Use of corrosive fluids

6.10.1 Cleaning Procedure
1. Disconnect the electrolyte reservoir from the instrument.

Disconnect here

N

I

W -
\ chmmz

.

Electrolyte

Reservoir _>

L
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2. On the main menu, “B->System, “B->Drain System.

"M Multisizer 3 - Simulated!
Flle ‘window Fi @
= pho Wwiazte Tank
Unblock &perture

Settingz  Preferences  Secunty Help

Stirrer [onaff]
Larnp [on/off]

Sample [nformation-
Group ID: Letk

Sample [D:  Cefalofina Lot

Comment:

Change... |

3. After the drain of the system is completed, in place of the electrolyte reservoir,
connect a reservoir dedicated to holding the cleaning agent. The recommended

cleaning agents for biological or food applications are Coulter Clenz or 2% bleach
solution. For all other applications, DI water is suitable.

4. On the main menu, “8->System, “B->Fill System.

"M Multisizer 3 - Simziaicd

File  “Window Hun Freterences
] Ca'] =
& | &
Cpen | Cverlay Up
| READ
Troubleshooting
L Sample [nformation- Stirrer [ondoff)
Repeat step 3.

Leave the system filled with the cleaning agent until the next working day.

Before start using the instrument on the next working day, follow steps 1 trough 4,
but in this case, switching back to the electrolyte.

Back to TOC
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SECTION 7 REVIEWING AND SAVING THE RESULTS

71 Introduction

While an analysis file is open it can be viewed, changed and saved in many different
formats by using the commands and options described in this section.

7.2 Opening a File

To open a previously saved file, on the main menu, “8->File, “8>0pen.

i ultigizer 3 - Simulated - Operator Mode

@ “Window Hun  System  Seftings  Preferences  Secwity  Help

i <rT e
Oxverlay... 2 ErEew] DIt
Open Owverlay. ..
Awerage...

Create Size Trend...
Add Funs...
Multi-tube Overlap...
Import Size Data...

-

Erint:

Change Directory. ..

1 C:\MSA\Demodata

2 CAMSWSampleshBeer

3 C:AMSASampleshTom

4 CAMSAS ampleshBeer FPE

5 C\MSNwptod

B C:\MultisizersMS 255 AMPLES\WABBOTT
Recent Directonies 3

1 C:AMShDemodatat 10 #m3
2 CAMShWSampleshTombLiposomen_ 52 #M3
3 C:8MSASampleshTomhLiposomen__51.#k3
4 CAMSADemodatas03 #m3

5 CAMSWDemodatah22 05 Hm3
£ C:\MShDemodatat22_ 04 Hm3
Recent Files

Recent Rung

Create Directory. ..
Print Beports...
Print “indow
Print Screen
Printer Setup. ..

Exit
1

[~ Stimer: OFff [~ Lamp
Waste Tank

Or on the tool bar YB->the Open icon.

"M Multisizer 3 - Simulated
Mindnw Bun  Supsztern  Settings  Preferences  Security  Help

& | & Al G er | e
Open erlay Up Fant= mvenlay] | Save | Saveas] Erint | Fregiew) b Ex
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The Open command automatically displays the Open dialog box. To open the Demodata
file, “B-> the file and, “B->Open.

Lookjn:laMS =l gl
|1 Demodata
File name: | Open

j Cancel |

Files of bope: IMuItisizer ("8
[~ Open as read-only

Recent  [Cmsiwis =

Directones:

et it | Owerlay... |

W Quick Yiew ISize 'I

=

By checking the Quick View box, it is possible to preview the files. The files can be
previewed for size, trend or pulses by selecting the option from the drop down menu at
the right of the Quick View box. To preview a file, “B-> the file name.

Laak in: I'ﬁ Demadata j ﬁl

PN 8321681 Rev. B

01.#m3 8] 07 #m3 13.Hm3 ] 19.4m:
BN @ =] 023 14.8m3 &) 20
03, #m3 ] 09.#m3 15.#m3 & 21 tm
04, #m3 =] 10.#m3 16.#m3 =] 22 im
05, #m3 =] 11.m3 17.#m3 =] 23
06, #m3 ] 12 #m3 18.Hm3 &) 24
| | o
File narme: |DE_1¢m3 Open I

Files of lwpe: IMuItisizer [*. 4]

[T Open az read-only

[

Cancel

Recent
Directories:

| C:\MS Demodata

Oxerlay..

[
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To open any of the files, “B-> the file name and “8->O0pen.

Open K E:
Laok i [ 3 Demodata I i
01.#m3 07.#m3 13.Hm3 19.#m:
=] @ 2] 05 i3 14.#m3 20.#m:
03.#m3 09.#m3 15.#m3 21.#m
04.#m3 10.Hm3 16.#m3 22 #m
05, #m3 11.#m3 17.#m3 23.#m
06. #m3 12.#m3 18.#m3 24 #m:
1| | i
File name:  [02.#m3 Upen

Files of wpe: IMultisizer [ 4] j Cancel |

[~ Open az read-only

Diroetirias: | CAMS\Demodata =l
Get Info... | Owerlay... |
M Quick¥iew [Skze |
]
Differential Number
24 — 08#m3

Number (%)

Particle Diameter {lum)
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7.3 Overlaying Files

The Multisizer 3 software allows you to view more than one data file on the same graph.
This is useful when you want to view point-by-point data comparisons using the same
graph.

To open the data files for overlay, “&->File then YB->Overlay on the main menu, or on the
tool bar, “B->the Overlay icon.

| "® Multisizer 3 - Simulated - Operator Mode
1@ indows Hun Swpstern  Settings  Preferences  Secu

Open... -
e erlay.

Average...

Create Size Trend...
Add Runs...
fulti-tube Dwerlap...
Import Size Data. .

LChange Directary...

C:AMS\Demadata

C:AMS\Samples\Beer

C:\M 5485 ampleshTom

C:\M54\SamplesiBeer FPE

C:hMS W pted

CihMultisizer'M5 2454MPLESYWABBOTT
ecent Directories »

s I e U I P TV N I

C:AMESDemadatah ] 0. #m2
C:AMSA\SampleshTombLiposomen_ 52 H#M3
C:AMS4SampleshTombLipozomen_ 51.#M3
C:AMSsDemodatat03 #m3

5 CAMS\Demodatah22_ 05.#m3

E CAMS\Demaodatah22_ 04.#m3

Fecent Files 3

(i QR VI L

Recent Runs 3

Create Directory...
Print Beports...
Print Windaow
Print Screen
Frinter Setup...

E zit

“f Multisizer 3 - Simulated

File W Bun  Supstern  Settings  Preferences  Security Help
[

G W W e & i

Eerlzyf =ave | Saveas] Erint) | Ereven

I

Open \ Cwerlay Fants

The Overlay dialog box will be displayed.

Overlay
Recent Directories: II:: Y5O emodata j

File Mame: Iﬁ IMuItisizer [* #) j [™ Open az Read-only

Directaries: 28 Files: 0 Selected Files:

o #ma -
] 02t
] 03t
] 04t
05 tim3
06, Hm3
07 Him3
08, tm3
09, tm3
10.Hm3
11 tm3
12 tm3

13.4m3 =l

[
[
[
[-d

Update | (5t [hfa. >3 fdd 52 | <4 Hemaoye < Cancel [fe
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To Overlay files, YB->to highlight the file name. Y8->Add in the bottom of the dialog box.
Repeat this step to select all the files to overlay. When you have finished choosing the
files, “8>OK. To overlay consecutive files, “®->to highlight the first file name, hold down

the left mouse button and drag to highlight all the required files then “®->Add, and
“B->0K.

Recent Directones: IE:\MS\Demodata j

File: ame: I".ﬂ" IMuItisizer [=. 7] j [ Open az Read-only

Diirectaries: 28 Files: 9 Selected Files:

C:AMSADemodata04. Bm3
C:AMSADemodata05. Bm3
C:AMSADemodatat06. HBm3
C:AMSADemodatah 07 Hm3
C:AMSADemodatat08. Bm3
C:AMSADemodatas03. Bm3
C:AMSADemodatat10.Hm3
C:AMSADemodatay11.Hm3
C:AMSADemodata12. Bm3

| »

[]

[&]
[e]
[-d]

|
Update | (et [, | m << HEmayEi<< | Cahcel |

A graph containing data from all selected files is displayed. The legend that appears in
the upper right-hand corner of the graph displays the names of the data files used in the
overlay.

Number {%)

Differential Number

— 04.#m3
— 05#m3
06 #m3
07 #m3
— 08#m3
09 #m3
10.#m3
11.#m3
— 12#m3

Particle Diameter (pm)
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To add an additional file to an already existing overlay, “8->Run File, then “8->Open for
Overlay on the second level menu, or YB->Overlay (second icon) on the tool bar.

' Multisizer 3 - Simulated ]| 5||

Fil= findow Run Systemm&efelences Secuiity  Help

EBlElolA & Ul el e|m|k A = ||>|0><*UE|
Open |Overlay| Up | Fonts |\ OverlayfSave |Saveas| Print [Preview| ifo | Edit | Graph Listing | Zoom | Stats | Color | Cursor | Legend Info | Start | Stop | Cencel|  Unblock | Empry | Cafib. | verify
READY = - (O] ]
- Differential Number
- Sample [nformation Save As... — 04 #m3
GroupID: D54 Control2 Aoverage Al - 05.#m3
Save Al )
Sapi=(D: Save Overlay 06 #m3
Comment:  water Delste 07.#m3
Change... FBrint.. 08.4m3
Frint Beport 09 #m3
— Run Settings Feport Preview... 10 #m3
PFrint wWindow
Control Mode:  Volumetric E D 11.#m3
500 L Export Data... 12 ms
Aperture: 100 pm Get Info... :
Kd 111 Gt File Histary. .
Current: 1600 Close 04.4m3
Gain: 2 Close 05.#m3
Funs: 1 Close 06.#m3
o Closs 07.#m3
it Time: Os Close 02 #m3
Saver Ho Close 09.8m3
Frint: Mo Close 10.4m3
Export: Mo Close 11.8m3
Close 12.4m3
Change... U
Preview | 0.2+ .
Start | 0 I
10 40 50
I~ Stirer: Off [ Lamp Particle Diameter (um)
[ WasteTank
Ooen another rur in this windaw =

The Open for Overlay dialog box will appear automatically. Select the file to be added
to the existing overlay and “8->Open.

Open for Overlay x
ook [ 3 Do B
01.#m3 07.#m3 13.4m3 19.#m:
02 #m3 0%, #m3 14.#m3 20.#m:
Bl e 09 #m3 15 #m3 21 m:
04, #m3 10 #m3 16 #m3 22 #m:
05, i3 11 tim3 17 fim3 23 #m
06, 3 12 tim 16 4tm3 24 .
| | i

File hame: |E|3_ttm3 @v

Files of type: IMuItisizer [=.4) j ancel

[ Dpen as read-only

Recent

Drectoris: | C:3MSADemadata =l

Getlnfo.. | Add toWwindow |

v Quick Yiew ISize 'I

-]
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The selected file will be added to the existing overlay.

The Overlay can be saved as an Overlay File. To save an Overlay, on the second level
menu,“8->Run File, YB->Save Overlay.

' Multisizer 2 - Simulated =10 5'|

File Window Bun  System  Settings  Preferences  Security  Help

[i-"lﬁ“llAl E O S A oo
Open | Qverlay Up Fonts Qwerlay | Save [Saveas| Print |[Preview| Info Edit

@ e el o)=Y C ]| [v]

Inf Start | Stop | Cancel| Unblock) Empty | Calib. | Werify

READY
: Differential Number
Save
— Sample [nfarmation Save As. — 04 #M3
GroupID: D54 Cantral2 AveaeAII — D5#m3
Sample I P — 06.#mM3
Comment:  water — D7.4m3
Change... | Frint.. 08.#m3
Print Eapnrt. 09 #m32
~ Run Seftings Report Preview... 10.#m3
. Frint Wwindow
Control Mode:  Yolumetric £ 11.3m3
500 L Export Data...
— 12#m3
Aperture: 100 prn GetInfa...
¥ 111 Get File History...
Cuirent: 1600 pas Cloze 04 #m3
Bl 2 Close 05.#m3
Funs: 1 Close 6. #m3
o Close 07.#m3
“wait Time: Oz Close 08, #m3
Save: No Cloze 09.#m3
Frint Mo Cloze 10.#m3
Export: Mo Cloze 11.#m3
Close 12.#m3
Change... | U
Preview 0.2+ L
| e
i
Start | 0 | —
40 50
I~ Stiner: Off I~ Lamp Particle Diameter (um)
“waste Tank
Coom = hak sl aid Filae =

The Save Overlay dialog box will appear automatically. Assign a name for the Overlay
File and “B->Save.

Save a list of overlaid files EE3

Save jn: Iﬁ Demodata j ﬁl

File narme: < il:lverla_l,ld-'llu:uw >

Save as ype: IEIverIa_l,l File [* awr) j ancel |
[

Fecent

Dirsotories: | Ci"M54Demodata

&
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To open an Overlay File, on the main menu,“8->File, “‘8>0pen Overlay.

"M Multisizer 3 - Simulated - Operator Mode

Open... ﬁ
Dycila Erint:
Create Size Trend...

Add Runs...

Multi-tube Owerlap...
Import Size Data...

LChange Directory...
C:AM3S \Diemodata
C:AMShS ampleshB eer
C:AMSAS amplesiTom
C:AMS4SampleshBeer FPE
C:AMS N pted
CAMultisizersM 5245 AMPLESWABBOTT
ecent Directories 3

0 I e oo I =

C:AMSSDemodatah10.#m3

C:AMShS amplesh T ombLiposomen_ 52 #h43
C:AMShS amplesh T ombLiposomen_ 51 #k3
C:AMS SO emodatah03. #m3
C:AMSADemodatah22_ 05 Hm3
CAMSADemaodatas22 04 f#m3

FRecent Files 3

I 1 e o Ik =

FRecent Runs 3

Create Directory...
Frint Beports...
Print \window
Print Screen
Erinter Setup...

Exzit

The Open Overlay dialog box will appear automatically. Select the file and “B8->Open.
The file will be added to the Overlay.

Open Overlay 7| x

Laak in: Ia Demodata j gl

File hame: |D verlapd-12. ovr ‘ Open i

Filez of type: IDVE[Ia_I,J File: [*.cvr] ﬂ ancel |
Recent ) -
Directoies | C:MssDemodata [

%

A This file is linked to the source files. It means that the file may only
be opened when the original files are in the location from where the
overlay file was saved.

7.4  Averaging Files

The averaging function allows data from multiple data files to be averaged together. Data
from individual files are combined, channel contents are averaged, sample statistics for
each channel are calculated and the distribution is plotted on a single graph. The
resultant file provides a graphical representation of the averaged contents of each
channel.
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To average files, on the main menu,“8->File, YB>Average.

"M Multisizer 3 - Simulated - Operator Mode
1@ indow Bun  Spstern  Settings  Preferences  Secu

Owerlay. .

A
=] Frirt
[l
Create Size Trend...
&dd Runs...
Multi-tube Overlap...
Import Size Data...
Change Directory. ..
LA SADemodata
M 555 ampleshB eer
C:\MSAS ampleshT om
C:hMSAS amplesiBeer FPE
C:hb S\ plod
Chbdultizizerhd S 255 4MPLESWABBOTT
ecent Directories >
C:h5ADemodatah 10 Hm3
C:\M 5SS ampleshT ombLipozomen 52 H#k3
C:hMSAS ampleshT ombLiposomen_ 51,813
C:AMSADemodatah03 H#m3
C:AhkdSsDemodatah 22 05 #m3
E CAMS\Demodatah22 04 #m3
Recent Files >
Recent Runs 3
Create Directory. ..
Print Beports...
Print wfindaw
Frint Screen
Frinter Setup...
E xit

The Average dialog box will appear automatically.

0 Im M o Ik

[m p Ty R MR TR T T S T B

Recent Directories: IE WhShDemodata J
File Hame: |1¢ IMuItisizer [*. 8] j [~ Open as Read-only
Directonies: 28 Files: 0 Selected Files:
[]..... «| [01.8m3 -
[-a] 02 #m3
[-e] 03.#m3
[-d] 04 #m3
[-a] 05.#ma
[-he] 0B #ma
[-H] 07 #m3
[-q] 08, #ma
[+ =l 03.8m3 =

Update | (et nfa.. | o dd e | 2 HEmomE ¢4 Cancel | [k |

For averaging files, “B-> file name. “B->Add in the bottom of the dialog box. Repeat this
step to select all the files to overlay. When you have finished choosing the files, “B>OK.
To Average consecutive files, YB->to highlight the first file name, hold down the mouse
left mouse button and drag to highlight all the required files, Y8->Add and then “8>0K.
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_—_________________________
X

Average
Becent Directones; IE:'\MS'\Dedeata j

File: I arme: I".ﬁ“ IMuItiSizer [ 47 j ™ Open az Read-only
Directories: 28 Files: 3 Selected Files:
[.] Al RUR:E C:\S4SDemodatat01. #m3
[-a] C:\MShDemodatab02 #m3
[-c] : C:A S Demodatat03. #m3
[-d-] 04, #m3
[-a] 05 Hm3
[h] 06 #m3
[-] 07 f#m3
(o] 02 #m3
[v] i [ [iR N

|
Update | izl | \ <4 Hemnye << | Cance m

Differential Number (Average)
200+ —— (Untitled)

180

160

140 4

120

100

Number

80

60

40+

20

0 | | — 1
10 20 30 40 50
Particle Diameter (um)

To add an additional file to an already existing Average, on the second level
menu,“8->Run File, Y8>0pen and Add to Average.
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'@ Multisizer 3 - Supervisor mode - Simulated ]
File ‘window Bun Spstem  Sefings Preferences  Superwisor Help
o = = 1
p|lA| B|d|(d|la| & e @[k &L Elz| ®|e|e]x|z
Open |Overlay| Up | Fonts Overlay| Save |Saveas| Frint |Preview| Info | Edit | Graph Listing | Zoom | State | Color | Curzor | Legend mfe | Stare | Sop | Cancel | Unblock | Empry | Calb. | Verify
—
READY X [Unhiled)
'i T TETr=Gerl Andlpze Display  Limits
pefland Add o Average... Differential Number (Average)
— Sample [nformation Save —_— (Untmed)
Group ID: D54 Cantrol2 Save As
Delet;
Sample ID: e
Comment:  water Fint...
PFrint Bepart
Change.. | Report Preview. ..
Print Yindow
~Run Settings Export Diata
Control Mode: Yolumetric Get |nfo.
500 pl Get File History...
Aperture; 100 pm
» 1004
Kd 1 O
Current: 1600 pa ‘g
Gain: 2 3 80
Fiuns: 1 =
“wéait Time: Os
60
Save: Mo
Frint Mo
Expart: Mo 404
Change. |
20
Preview |
Star | 0 T T — T
10 20 30 40 50
I~ Stirer: Off T Lamp Particle Diameter (um)
‘wiaste Tank.
Add a file into the averane A

The Open dialog box will appear automatically. Select the file and “B->Open. The file
will be added to the Average.

Lack in; I 3 Demodata

= 5] @ & (23

01.#m3 07 tim3
02 #m3 0%, #m3
03, Hm3 09, #m3
571014t 3PS 10.#m3
05, #m3 11.#m3
06 #m3 12 #m3

<

13 #m3 19 #r
14.Hm3 20,
15.Hm3 21
16.Hm3 22
17.Hm3 23 #m
18 Hm3 24 fm

| ]

File harne: IEId.tth

Open

Files of type: | Multsizer [*.#7)

j Cancel |

Recent

Diectoriss | C:iMS\Demadata

[

Getlnfo... |
V¥ Quick Yiew ISize vl

Z

The Average file can be saved. On the second level menu,”8->Run File, “3->Save.
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“@ Multisizer 3 - Supervisor mode - Simulated ol x|
File 'Window Fun System Seltings Preferences Supervisor Help
o o o o = = —= 1
B E oA = e & eo|@|k Az |BEl=m] @ e e|x] -4
Open |Overlay| Up | Forts Owerlay| Save [Saveas| Print |Preview| ifo | Edit | Graph Listing | 250 | Stats | Calor | Cursor | Legend info | Sta | Ston | Cancel| unblck | Empty | Caib. | verify
READY St ntitled) =
dit “iew Graph Apalkze Display  Limits
penandaddio fverage Differential Number (Average)
7 i
r~ Sample nfarmation N _— (Umi“ed)
Group |D; D54 Control2 =
Sample 1D: B
Comment:  water Brint..
PFrint Beport
Change... Repoit Freview...
Print “indow
r Run Settings Export Data
Control Mode:  Volumetic Get |nfo...
00 L Get File History
Aperture: 100 pm
. 100+
Kd: 11 @
Current: 1600 4 2
£
Gair: 2 2 80 -
Runs: 1
Wiait Time: Os
60
Save Mo
Frit: Mo
Export: Ma 40—
Change.
20
Preview

Start 0— \ \ e 1
10 20 30 40 50
I~ Stirer: OF T Lamp Particle Diameter (um)
[ wasteTank

Sava thiz rn A

The Save As dialog box will appear automatically. Assign a name for the File and
“B->Save.

Save As EH

Save I I'a Demodata j gl

01, #m3 07 #m?3 13.4im3 ] 19 i
02 #m3 02, #m3 14 #im3 ] 20 i
03 #m3 09, #m?3 15 #m3 ] 21t
04, #m3 10, #m3 16.4m3 ] 22t
05, #m3 11.#m3 17 tim3 ] 23t
06 #m3 12 #m3 18 #m3 ] 24t

<

( { "'
File narme: '

Save az lupe: IMulliSizE[ [ #7] j Cancel

[ Save az ;ead-only

Riecert | CAMSADemodata ~

Directaries:
Get Infa... |
V| Quick Yiew |Size
i
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7.5

72

Creating a Size Trend

Size Trend is most often used to show statistics from a number of sample runs on one
graph or report. This would be useful, for example, in a manufacturing process where a
sample is measured with the Multisizer at specific time intervals, (minutes, hours, days
etc.). These data files can be used to create a trend graph or listing at the end of a
chosen period of time to track changes of selected statistical values. User-selectable
pass/fail limits can also be shown on trend graphs and listings. The Size Trend can be
updated at any time by adding new points.

To create a Size Trend, on the main menu,“8->File, “B->Create Size Trend

"M Multisizer 3 - Simulated - Operator Mode
{@ indow  Bun  Spstern Settings  Preferencez  Secu

Oxerlay. .

jun = T R (PR

Lay Ty [ E (PR

IEA
=] Erint
Open Overlay. ..
Fulti-tube Owerlap...
Import Size Data...
Change Directory...
C:\SsDemodata
C:hMSNS ampleshBeer
C:AMSSS ampleshTom
C:hM 5485 amplessBeer FFE
C:A Sihafpted
C:iMultizizersMS 2A\SAMPLESWABBOTT
ecent Directories 3
C:uS5Demodatah10.#m3
C:AMSNS ampleshTombLiposomen_ 52 832
C:AMSNS ampleshTombLipozomen_ 57 .8k 3
LS 5Demodatah 0z #m3
C:AM S Demodatah22_ 05 #m3
B ChMS\Demodatat 22 04 #m3
Fecent Files 3
Recent Runs 3
Create Directony. ..
Print Beports. ..
Pritit Yafitdon
Print Screen
Printer Setup...
E =it

The Create Size Trend dialog box will appear automatically.

Create Size Trend
Becent Directaries: IE:'\MS'\D erndata j
File Marne: Iﬁ IMuItisizer [ 4] j [ Open as Fead-only
Directories: 28 Files: 0 Selected Files:
[.] al |07 #m3 -
[-a] 02 #m3
[-] 03 #m3
[-d] 04 #m3
[-a-] 05, #m3
[h] 06, #m3
[+ 07 H#m3
[-q] 02, #m3
[+ = |03 #m3 |
Update | =i rifm,. | e S a | i HEmuYE Cancel [k
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To select the files to be included in the Size Trend, “B-> the file name. Once you have
highlighted the file name, “8->Add in the bottom of the dialog box. Repeat this step to
select all the files for the Size Trend. When you have finished selecting the files,
“B->0K. To select consecutive files, “B->to highlight the first file name, hold down the
left mouse button and drag to highlight all the required files. Y8->Add, and “B>0K.

Create Size Trend

Recent Directaories: I C:AMS\Demodata

File M ame: I*.ﬂ*

| Muisizer [+ 1% =]

[~ Open as Read-only

[

Directones: T Selected Files:
[..] C:AMSADemodata0n . #m3
[-a] C:AMSADemodata'02 #m3
[-e] C:AMS\Demodatas 03 #m3
[-d] WS WD emodata0d. fm3
[-3] C:w5\Demodatas05 fm3
[-h] C:wS5\Demodatas06 #m3
[-] C:wS5\Demodatas 07 #m3
[a]
[-w]
Update | [ed [ Fha. | »r Add = 4 Hemoye &% Cancel (]
Mean Diameter
20 Trend #r
9§ f T -+2SD.
19.6 4
19.4 4
19.24
£ 194
8 188+
4]
_E 18.6 1 Average
a
— 184
]
2 182+
18
17.8
17.6 4
17'4_"""""\ """"" — e [ — T =="-2SD.
0 5 10 15 20 25 30 35
Minutes
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Additional files may be added to an already existing Size Trend. On the second level
menu,“®->Run File, Y8>0pen and Add to Trend.

' Multisizer 3 - Advanced Operator mode - Simulated -10] x|
File ‘“window Hun System Settings Preferences  Secuity  Help
AR AN N == N N = D s o e T A e A
Open [Overlan| Up [ Fonts | Overlay| Save |Savess| Print |Preview| info | Edi | Graph Zoom | 2t | Coler | Curzor | Legend info | Stat | Stop | Concel| unbiock | Empa | Cab. | Verfy
READY 1ol
Mean Diameter
— Sample Information Save Trend #r
Group ID: D54 Control2 Saweds.. | . -4+25SD
Delete =
Sample [D =
Comment:  wuater Brint,
Print Beport
Change. .. Report Preview..
Print window
-~ Run Settings Export Data..
Control Mode:  Yalumetic Get [rfa...
500 pL (et File History
Aperture: 100 pm Pl
kd 11 2 18.8
Current; 1600 pa = 18.6 | Average
. T .
Gair: 2 =
O
Runs: 1 = 18.4
Wait Time: 0s ©
2 18.2-
Save: No = :
Frint: No 18 -
Export; No
el 7.8
17.6
Presview
T e Ut -
Start T T T T T T T 25D.
0 5 10 15 20 25 30 35
I~ Stirer: OF T Lamp Minutes
Waste Tank

Add a file into the average

The Open dialog box will appear automatically. Select the file and Y8->Open. The file
will be added to the Size Trend.

Open

Loak in: I 5] Demadata

= & @

=i |l

01 #m3
02 #m3

04.#m3
05, #m3
06, #m3

<]

03,43 G

07 #m3
0. #m3

09.#m?3

10.#m3
11.#m3
12.#m3

13 #m3
14.#m3
15.#m3
16.#m3
17.#m3
18.#m3

File narme:

Filez af type:

Hecent
Directories:

| Multsizer (.8

[

19w
20.#m
21.#m:
22 #m:
23t
24 fim

|

Qe )|
Cancel |

| C M Demadata
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E{=0 [ i |

V| Quick Yiew

[

ISize vI

i
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The Trend file can be saved. On the second level menu,“8->Run File, “B->Save.

*T Multisizer 3 - Advanced Dperator mode - Simulated [ |
File Window Bun Sustem Settings Preferences Securty Help
gl oAl = UE alke| o[k leléfj|l> 7| =Y I 8] | [
Open [Dueray| Up | Fonis Overlay | Save [Savess| Print |Preview| info | Edit | mraph Listing | Zoom | Sesis | Colar [ Cursor | Legend Infz | Stan | Stop | Cancel|  Unbiek | Empr | Catk. | Ve
READY ||
| Mean Diameter
s — i
Group D D54 Control? T i ™™ || | L llllllllliilllllliiililil.._. -+2SD
Delete... =
Sample 0
Comment.  water Eiirt...
Print Bepor
Change.. Repart Preview. .
Piint Windaw
~ Fiun Settings Evport Dats
Control Made: Yolumeliic Gt Info
500 uL Get File History.
Aperture 100 um pu
Kt m % 18.84
Currsrt 1500 s E 186 Average
s .
Gain: 2 B
=]
Fiurs 1 = 1844
WaitTme:  Os o
g 182
Save Mo = E
Print Mo 184
Expart Mo
Change... 17.8
17.6
Freview
2 SR .
Stat T T T T T T T 28.D.
0 5 10 15 20 25 30 35
T Stirer: OF T Lamp Minutes
‘Waste Tank
Cawa Hhis rim ”

The Save As dialog box will appear automatically. Assign a name for the File and

“B>Save.

Save As

Save in: I 3 Demodata

= el @ sll=E

] 01 #m3
&) 02 3
4] 03 #m3
&) 04, 3
4] 05, #m3
] 06 3

File name:

Save as ype:

07 #m3
02, #m3
09, #m3
10.#m3
11.#m3
12.#m3

13.#m3
14.#m3
15.#m3
16.Hm3
17.#m3
18.#m3

19.m:
20
21
22
23
24

il

bultizizer [7.8%]

IT rend. Htr

[ Save as read-only

Save

Recent
Directories:

| C:MS Demodata
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7.6 Overlapping Files from Different Aperture Sizes.

The Multi-Tube Overlap procedure is used to combine up to 5 distributions into a single
distribution with a new file name. This merging routine is able to create particle size
distributions outside the range of any single aperture by combining 2 to 5 aperture size
analyses from the same sample.

Differential Volume Differential Volume
26 —— Overlap1#M3.#M3 35 —— Overlap2#\3 #M3

22 3

184 254

” ‘ pu T | A ‘ WM‘

T T 7 T —
05 07 1 2 3 4 567 10 20 3 4 5 678 10 20 30 40 50 6
Particle Diameter (um) Particle Diameter (um)

Volume (%)
Volume (%)

Differential Volume
3.5 (Untitled)
3
254
PO
Y
s
5 154
>
1
0.5
0= T T b= 7 0 AN\W T
0.6 1 2 4 6 8 10 20 40
Particle Diameter (um)

Obtain a size distribution on the Multisizer analyzer with an aperture tube suitable for the
coarsest material in the sample. After analysis, sieve, filter or use any other suitable
method to remove particles from the remaining suspension which are likely to block the
smaller aperture. Continue the analysis with the next smaller aperture.

To find the combined distribution, find the point or range where the plots are most
“parallel”. This point, or range, is called the “offset point”’. At this point the vertical
displacement (or offset), between the two graphs is measured. For example, if at the
chosen point the cumulative number oversize is 1,000 from the small aperture and
10,000 from the large aperture, then the dilution is exactly 10:1.To combine the two plots
the Multisizer 3 program multiplies the sample data from the small aperture by 10 and
overplots it on the large aperture plot. The program will then exclude the small aperture
data with a size larger than the offset point. The result is the combined distribution.

To create a Multi-Tube Overlap file, on the main menu,”8->File, 8-> Multi-Tube
Overlap.
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The Multi-Tube Overlap dialog box will appear automatically. Up to five files may be
selected to be included in the Multi-Tube Overlap. To select files “®-> the file name.
Once you have highlighted the file name, “B8->Add in the bottom of the dialog box.
Repeat this step to select all the files for the Multi-Tube Overlap. When you have
finished selecting the files, “8>0K. To select consecutive files, “B->to highlight the first
file name, hold down the left mouse button and drag to highlight all the required files,
B->Add,.and “B>0K.

Multi-tube Overlap | x|
Becent Directanes: IE:'\MS'\D emaodata j
File Name: [* #* | bultsizer [+ 4] =] [~ Open as Read-only
Directonies: 28 Files: 2 Selected Files:
[..] 20, H#m3 ;I C:AM S DemodatahOverlap] #3203
[-a-] 21, 8m3 C:AMSDemodatah O verlap2ihd 3 #4353
[c]
[-d]

Tivel H

Owplm3d. #m j

Trend. #ir S

Update (et |nfa.. | M’ o FEmaye < Cancel QK
S

A graph showing the slope ratio and offset appears automatically Y8->Try Fit.

" Slore2atio: 1.00, Offset: 3.75 3.124 - 3.631 pm

Multi-tube Overlap

510° -] | —— Slope Ratio -18
| Overlap2#M3 #\V3
1*105 4 | Overlap1T#I3AV3 - 1.6
| |
| - 1.4
110* :
u \\ [ 12
_ 1000+ -1 2
2 1 o
E -0 2
100 | %]
1 | ~0.6
|
10+ | - 0.4
|
| ~0.2
17 |
Y T ' T 1 T | 0
0.6 1 2 4 6 8 10 20 40
Particle Diameter (pm)
1.003
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A graph containing the software proposal for the overlap is displayed. Y®>Accept Fit.

"¢ Slope Ratio: 0 45 Nfiset: 427 0.514 - 23.78 pm =] I
Multi-tube Overlap
5'10° Fit Result - 550"10°
—— Qverlap2#M3 #u3 s
1105 Overlap1#M3 #v3 [ 900710
] - 450"107
1*10* | - 400*107
- 3507107
5 0007 -300'10° 5
4 w
0 o
g 250107 X
< 100 i
] - 200*10°
- 150*107
10
— 100*10°
14 - 50*10°
I T I | | | | | | I 0
0.6 1 2 4 6 810 20 40
Particle Diameter (um)
The size distribution graph for the resultant file will appear.
fgontite |
BurFile Edit “iew Graph Apalyze Display
Differential Volume
3.5 —— (Untitled)
3 —|
2.5
g 77
Q
g
5 1.5
=
1 —|
0.5
0 —
0.6 1 2 4 6 8 10 20 40
Particle Diameter (um)
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To save the file, on the second level menu,“8->Run File, “B->Save.

@ Multisizer 3 - Advanced Operator mode - Simulated ] 3]

File Window Hun System Sefings Preferences Secuity Help
o - o = 1
| A S| @ e e || Ul M
Open | Cverlay | Up | Fonts Graph Listing | 250 | Stats | Color | Curzor | Legend info | Stare | Siop | Cancel | Unblock | Empry | Cafb. | veriy
READY T (Unk led)
RunFile,

Differential Volume

~ Sample Information i —_— (Untmed)
Group ID: D54 Control2 Delete...
Sample D Erint...
Comment:  water Print Beport
Repart Preview.
Change.. Print ‘Window
Export Data...
i RunGettings Get Info
Control Mode: Yolumetric Get File Histany...
500 L
Liperture: 100 pm Q‘ 2
Kd 111 =
]
Curent 1600 £
Gain: 2 3
S 159
Runs: 1 =
Wwhait Time: Os
Save: No
) 14
Frirt: No
Export No
Change..
—I 0.5+
Presview

Stat e | \ T 1 |
0.6 1 2 4 6 8 10 20 40

™ Stire: OF T Lamp Particle Diameter (um)
[ WasteTank

Save this un A

The Save As dialog box will appear automatically. Assign a name for the File and
“B->Save.

Save As KB

Savein: Ia Demaodata j gl

01.4m3 07.4m3 13.4m3 19.#m
02 #m3 08, #m3 14 #m3 20 #m
03, i3 09, #m3 15.Him3 21
04, #m3 10.#m3 16 #im3 22
05 tr3 11 Htm3 17 43 23
06 #m3 12.4m3 18.4m3 24.Hm

\
| Ovptm3 #m3

Save as type: | Mulbizizer [*.4#%)

[T Save as read-only

Fecent

Directories: | C:MS'Demadata =l

Get Info... |
¥ | Quick iew ISize vl

&

Back to TOC
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SECTION 8 PRINTING A REPORT

8.1 Introduction

This section describes how to set up the Preferences Menu in order to customize the
printed report from the analysis. The Preferences Menu is found on the main menu,
and after selecting the desired options, they can be saved as a preference file or as the
Default Preferences file. Saving these files allows the user to recall them in the future
and also to be used in the creation of a Standard Operation Procedure (SOP) (see
Section 9).

The Default Preferences file will determine how the format of the on-screen graph and
data is displayed when the program is started at the beginning of a working session.

The Preferences File in use will determine the format of the on-screen graph and data
displayed in the following situations:

e During the length of the analysis.
o After the analysis is completed.
e When afile is opened

Samples of data files, chosen to illustrate how to work with them, are included in the
software’s Demodata directory and are installed in C:/MS/Demodata.

The way the on-screen results are displayed can be changed at any time while the file
for the run is open, but the printed report will be changed only if the Preferences File is
altered.

To access the Preferences Menu, go to the main menu and “8->Preferences.

"M Multizizer 3 - Simulated
File ‘Window Bun Swvstem  Settinde

Preferences J5ecurity  Help

cu u - ) ed Repoart...
& | B Al & o

Open | Overlay Up Fonts [Eyer|ay 222
Trend 3

Pulze 3
Wiew Options...

[ READY

Averaging and Trend...
Mumber and Diate Formats. ..
[iata Export...

— Sample Information

Control Mode:  Walumetric

Group 1D:
Graph Optiohs. ..
Sample 10: Page Setup...
Cornment: Pick Fonts...
Window Colors 3
Change... | Customize Toolbar...
~ Bun Seffings Load Preferences...

500 pL
Save Preferences Az Default
Aperture: 100 pm
Kd 111 Language...
Current: 1600 pa
Gain: 2

Edit Preference Infa...
Save Preferences As...

8.2 Selecting the Content of the Printed Report

The Printed Report submenu is where the choices for the content of the report are
found. Once the selection of the content is done, they can be customized on the

subsequent submenus.

In the Preferences Menu, “8->Printed Report.

80
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8.2.1 Sample Info.

Checking the Sample Info box allows you to place basic information about the analysis
on the report. The sample information enterd by the operator in Section 6.5 can be

reported in two formats, standard and short.

Printed Report
@ 7 Sample nf cearst | [f
Size » [~ Short =
Trend 3 ~Size Cancel |
Bulse * V¥ Graphs Select... |
Yiew Options... -
V¥ Statistics — Size Statistics
Averaging and Trend... L
= Select...
b= e s i Eamis s [T Averaged Statistics [ Mass _I
[rata Export... [™ Compare Statistics [ Mumber |- T
Graph Options. .. [ Listing Select.. | [ Yalume % T dml
Page Setup... r " g
= Interpolation Select... [~ Sufacedrea [ % [ /ml
Pick Fonts... _I
E—Vlmtdow D?I'Imslb ’ ~ Pulses ~Trend
ustomize Toolbar...
[ Giaph Select... | [ Giaph Select... |
Load Preferences...
Edit Prefarence Info [ Listing Select... | [ Listing Select... |
Save Preferences As...
Save Preferences Az Default — Prirter
Language... % Use Default Printer ﬂl
£ |se Specified Printer:

Example for standard Sample Info:

Multisizer 3

20 May 2001

File name: 14931s1.#01
Group ID: 14931s1
Sample ID: A11
Operator: AL

Run number: 1

Dispersant: None

Analytic volume: 500 pL
Sample: 2.5 mL
Background run: 14931 .#01

3.91

Electrolyte: 4% NaCl IN H20

Aperture diameter: 30 um Kd: 42.393
Aperture current: -800 yA Gain: 4

Size bins: 256 from 0.6 ym to 18 um
Sigma: 7087 (Coincidence corrected)
Count > 0 um: 0 Coincidence corrected: 0
Coincidence correction: 0.0%

Control method: Volumetric, 500 uL
Acquired: 9:19 30 Mar 2000

Electrolyte volume: 20 mL

PN 8321681 Rev. B
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Example for short Sample Info:

Multisizer 3 3.51

20 May 2001

File name: 14931s1.#01

Group ID: 14931s1

Sample ID: A11

Size bins: 256 from 0.6 um to 18 ym
Sigma: 7087 (Coincidence corrected)
Acquired: 9:19 30 Mar 2000

Background run: 14931 .#01

8.2.2 Size Section of the Printed Report

1. Size Graph

By checking the Graph box, the size distribution histogram for the samples will appear on the
Printed Report. Different options are available for the size distribution Graph. To select these
options, YB->Select and a dialog box containing all the options for the Graph will pop up. After
selecting the format of the Graph, “3->0K.

Printed Report I

¥ Sample Info Clear All |
™ Shont

Cancel |

—Sige Statistics ———————————
I tass Select I

™ Humber Iz T sml
™ Volume = I mL
I Sutacedrea [ % I /ml

[ Awveraged Statistics
I~ Compare Statistics

™ Listing Select..
I~ Interpalation Select.. I

— Pul T rend

™ Graph Select.. I Graph Select... I
[ Listing Select | Listing Select |

— Brinter
1+ Use Default Printer

Gelect.
i Use Specilied Printer: x

— Digtribution Types [Select up to 12)
b azs Mumber Yolume Surface Area
2 JmlL Z JmlL Z JmlL
Differential: rrr ~ r W~ I e Cancel |
Cunnulative <: e o o
Cumulativez: [ [ [ - r - r Clear A |
Diff. +Cum. <z [ T [ e CErEr
Dif. +Cum.>: [ T [ e CErEr
Graph Printing Order
Diff. Mumber % s ™ Log'v Asis
Diff. Walume 2 " Linear [~ Multisizer Cursors
f* Log [ /dx Diff. Graphs
" As Accumulated [T Use Sample ID as Title
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2. Size Statistics

The Statistics for the samples will be contained in the Printed Report by checking the
corresponding box. In Section 8.3 is described how to select the statistics parameters to
be shown on the report.

Printed Report

3. Averaged Statistics

When several runs are averaged, the statistics of the resultant run can be obtained on
the printed report by selecting the Averaged Statistics option.

Printed Report
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84

Compare Statistics

The Multisizer 3 software allows one data file to be used as a statistical standard to
which other data files may be compared. Limits from this standard file can also be
applied to other data files.

To use the Compare Statistics function set up, as described below, a data file to serve
as a standard file against which other files will be compared. When a sample is selected
as control and its statistics are entered in the Sample Info box, this run can be used as a
reference to compare to other runs (see Section 6.5). If a file from a sample was not
selected as Control Sample at the time of the analysis, and it is required to Compare
Statistics, the following procedure can be used.

1. Use the Open command as described in Section 7.2 to open the required file.
2. On the second level menu, Y8 Edit, “§->Edit Sample Statistics.

' Multisizer 3 - Simulated i =]
Ele ‘indow Hun Sestem  Seftngs  Preferences Secunty Help
~u o o o = =] r= 1
e oAl B WO (& @ x|\ =] @ e)e x| [V
Open |Overlay| Up | Fonts | Overlay| Save [Saveas| Print [Preview| ifo | Edit | Graph Zoom | Stats | Colar | Cursor [ Legend Info | Start | Stop | Gancel|  Unbioek | Empty | Calib. | veriy
READY
BunFid Eck Wiew Graph Analze Display
ety Differential Number
i~ Sample Information T e ol — (06.#M3
GroupID: D54 Control2
SampLollD EditFd...
Comment:  water Calibrate Aperture...
Toas Verify Aperture Calibration,
.=
— Run Settings
Control Mode:  Volumetic 1.2+
500 pl
Aperture: 100 pm ey
ES 1
kd 1 —
]
C
urrent: 1600 pa k]
Giair 2 E 08-
3
Funs: 1 =
“whait Time: 0s
0.6
Save Ko
Frint: No
Expart: Ma 04
Change...
0.2+
Prreview
N ade rtn
10 20 30 40 50
I Stne: O T Lamp Particle Diameter (J4m)
waste Tank

E it tha samnla skabskme

3. In the Edit Sample Statistics dialog box, enter the statistics information: “B8->0K.
Save the file.

Edit Sample Statistics

Eslﬂénal Lower Limit  Upper Limit ‘
Mean: [E [o [o Cancel
Median: |0 {0 {0
Made: |0 [0 [0
5.0.: |0 [0 [0
i {0 {0 4
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To use the Sample Statistics as a reference, save this file under an easily
identifiable name.

To display on the Printed Report the Compare Statistics, check the appropriate box in
the Printed Report dialog box.

Printed Report

5. Size Listing

By selecting the Listing option, a section containing a list of the data for each channel of
the size distribution will be placed on the Printed Report.

Printed Report
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The format and content of the Listing can be selected by “B->Select next to the Listing box
in the Printed Report dialog box.

The Size Listing dialog box appears automatically. Select the desired options, then “8>0K.

Size Listing
Calurinz [Select up ta 7] —
7 b azz Mumber Yaolume Surface fuea
V S
I {in blumber %l %l % il
I¥ LowerEdge  © Diameter it - I W I T Cancel |
[~ Center " Yolume cem< [ [ " . -
™ UpperEdge ¢ Sufacedrea Cumx: [ [ [ rr r ' r r Clear All |
BinMumber  Bin Diameter — Diff. L.
[Lowwer) Mumber Walume
Jrn ES 4
Bin Grouping
Group Size: |1 Al Bins
£ Firzt Bt ity Graup ¥ Between Cursors
% Sum Birsim Group ¢ From I'I ir] I'I

6. Size Interpolation

The Multisizer 3 software can be used to create sample data reports that will arrange
data to interpolate data to conform to a set of user defined boundaries, also called
‘channels”, “bins”, or “size classes”. (This is similar to how particle data points are
reported when different size sieves are used.) The Multisizer 3 software refers to this
process as Size Interpolation.

To include on the Printed Report the Interpolation Points, check the appropriate box in
the Printed Report dialog box.

The format and arrangement of the data for the Interpolations Points can be selected by
“B->Select next to the Interpolation box in the Printed Report dialog box.

& Use Default Printer
' Use Specified Printer:

W Sample Infa Cearl |
[ Short : -
rSize Cancel |
¥ Graphs Select. . |
¥ Statistics  Size Statistics———————————————————
[ Averaged Statistics [~ Mass Select... |
[~ Compare Statistics [~ Mumber | T
[~ “olume oz L
[ Sufacedrea [ % [ /ml
— Pulzes — Trend
I Graph Select. . | [™ Graph Select... |
I Listing Select. . | ™ Listing Select... |
— Brinter

Selech. |

The Size Interpolation dialog box appears automatically. When finished selecting the

options, “B>0K.
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Size Interpolation

o
-
r
I
o
"
o
o

8.2.3 Size Statistic Section of the Printed Report

This section of the Printed Report dialog box allows a choice of the statistic parameters to
be printed on the report. Here the formats of the size distributions from which the statistic
is calculated can be selected as well.

Printed Report
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The kind of size distribution can be selected by checking the appropriate box.

a Mass a Volume %

a Number a Volume/mL

a Number % a Surface Area

a Number/mL a Surface Area %
a Volume a Surface Area/mL

The Size Statistics dialog box appears when “B->Select inside the Size Section.
Choose the parameters needed on the Printed Report and “8>0K.

Size Statistics

— Percentiles — Results ta Print————— Set Al oK
p < IF > p < IF > IF MEBH -_— '
V| Median Clear all ancel

oz Jio = 2 um 2 pm Y I i
|25 % |25 A |1|j pm |1EI WM T MeandMedian ratio

: o : o . . — Hange
|30 & |50 & 20 wm |20 pm | | ¥ Mode Al
[5 = | %z [0 um [0 pm | MED ' Between Cursors
[0 % [0 % [50 pm [50  pm ||:"Jar|ance " From IEI i
CW.
B B gl || i = |
| ; | ) I I [ Skewness e _ B
% % L i
[~ Kurtosis Chatistic T
2, 2 — atatishc Type
| = = i | ST 95% Corf. Limits o
- I Soectic Sufaco % Arithmetic
[™ Label Percentiles with +- (IS Sl = " Geametic
™ din M da0 0 d30 ™ Az Accumulated
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8.2.4 Pulses Section of the Printed Report

1. Pulse Graph

Section 8

If Pulse Data is saved as described in Section 6.2.7, the options to display and print this
information can be selected now. Check the appropriate box for including the Pulse
Graph in the Printed Report and select options by “B->Select.

Printed Report
W Sample Info — |
™ Short = =
~ Size Cancel |
¥ Graphs Select... |
v Statistics —Size Statistics—————————————————
™ Averaged Statistics [ Mass Select... |
[~ Compare Statistics [ Mumber v % [ /mL
™ Listing Select... | [ “alume |
[ Interpolation Select... | [T Sufacedrea I % [ /ml
—Trend
[™ Graph Select... |
[ Listing Select... | [ Listing Select. . |

Frinter
& IJze Default Printer

™ Use Specified Printer:

SEleah |

The Pulse Graph dialog box will appear. After selecting the options,“8>0K.

" tan Height [um)
™ Max Height [&verage um)

& By Seguence
By Width [us)
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Cancel |
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2. Pulse Listing

Check the appropriate box for including the Pulse Listing in the Printed Report and
select options by “B->Select.

Printed Report

i
I

Pulse Listing
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8.2.5 Trend Section of the Printed Report

1. Trend Graph

Check the appropriate box for including the Trend Graph in the Printed Report and
select options by “B->Select.

Printed Report

Trend Graph

B R0 0 Al i S e RO

o
.
L
.
L
.
L
.
L
.
L
-
L
L
L
L
L
L
L
L
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2. Trend Listing

Check the appropriate box for including the Trend Listing in the Printed Report and
select options by “B->Select.

Printed Report

Trend Listing

r r
I I
v -
r v
- -
r r
r r
I I
r r
I I
r r
r r

r
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8.2.6 Printer Section

The default printer can be used to print the report or another printer attached to the
computer can be selected.

Printed Report

V'

8.2.7 Closing the Printing Report Dialog Box
At this moment all the selections for the Printed Report have been made. “8->0K.
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8.3

8.3.1

94

Customizing the Preferences

This section describes how to set up the preference file. Section 8.2 described how to
select the options for some of the preferences, in this section they are explained in more
detail.

Size Graph Trend Graph
Size Listing Trend Listing
Size Statistics Pulse Graph
Size Interpolation Pulse Listing

If you already made these selections, it is not necessary to modify them again.

Size
To set up the Size Preferences, on the main menu “®->Preferences and “B->Size. A
submenu showing the options for Size will appear.

“M Multisizer 3 - Simulated
File ‘Window Bun Sypstem  Seftingz(( Preference

& | B Al = i g TS
Open | Owverlay Up Fonts [HyeriEy Size Graphs...
Trend k Size Lizting...

| READY Pulze Size Statistics. .

Wiews Ophionz. . Size |nterpolation..

Averaging and Trend...

: MHumber and Date Formats. .
— Sample [nformation

Data Export...
Group ID: D54 Contral2
_ Graph Options. .
=ample 1D: Fage Setup...
Comment:  water Fick Fants...

Window Colorz
%l Cuztomize Toolbar. ..

Load Preferences...

— Run Settings
Edit Preference Infao...

Control Mode:  “aolumetnic S ave Preferences A

BO0 pL
Sawve Preferences Az Default
Apertire: 100 pm
Kd 111 Language...
Current; 1600 sy
= =i 2

PN 8321681 Rev. B



Multisizer 3 Operator’s Manual

1. Size Graph

Section 8

In the Size submenu “B->Size Graph. The dialog box containing the options to display
and print the Size Graph will appear. A separate graph will be printed for every box
checked in the Distribution Types section.These graphs will be printed in the order they
are selected, and the printing order will be displayed in the lower left-hand corner of the

dialog box.

%ize Graphs

™ Az Accumulated

— Dhgtribution Types [Select up to 12]
b azsz Mumber Wolume Surface Area
Z  fmL 2 Jml 2 Jdml
Differential: rr ~ r rrr rrr
Cumulative < rr r r rrr rrr
Curulative > [ [ T |_ rr r rrr
Diff. +Cum. <z [ [ [ [ r r r r r r
Diff. +Cum. 2z [ [ [ [ r r r r r r
Graph Phnting Order
Diff, MNumber e ™ Log¥ Asis
T Linear [~ Multisizer Cursors
&+ Log

[T */d Diff. Graphs

]

Cancel

i

Clear Al

[ Usze Sample ID az Title

Types of Distribution

For each kind of Size Distribution; (mass, number, number %, number/mL, volume,
volume %, volume/mL, surface area, surface are % and surface area/mL), there are five
different types of graph to choose from.

Differential
Distribution.
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96

100

Cumulative < Number
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Cumulative <

Cumulative > Number

— 09.#m3

Particle Diameter (pum)

T
20 30 40 50
Particle Diameter (um)

- 09#m3 —
90
80+
704
~ 60|
£
[} 50
o
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2 40
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204
\|“
Pl mumumuu\I\\I\II\I\I\II\HH"H\“”HH“Hmlmm"‘m”
10 20 30 40 50
Particle Diameter (um)
Cumulative >
g
@
e}
£
3
=z
Diff. + Cum. < Number
27 09.#m3 Diff. Number — —— 100
09.#m3 Cum. < Number
1.8 I 90
1.6 I 80
@ 144 70 g
B 12 I 60 é
5 2
2 1 50 =
g o
t =
§ 084 |- 40 B
@ 3
£ £
£ 06 30
a 5]
0.4 20
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Differential + Cumulative <
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Diff. + Cum. > Number
100 3 Cum. > Number —— r2

Differential + Cumulative > L1g

~1.6
—_ 14 —
g g€
5 Py
o 1.2 )
Q2
5 5
A ooz
o K]
e =
2 ~0.8 5
E 8
L:E; 30 F06 5

20 o4

10 -0.2

0 T T T = 1 T 0
10 20 30 40 50
Particle Diameter (um)

X Axis Scale
The X axis scale may be displayed in either linear or logarithmic. The logarithmic scale
offers more detail for the lower side of the distribution. When a file acquired on a

Multisizer lle is open using the Multisizer 3 software, it is advisable to choose the option
“as accumulated”.
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Linear X axis
g
[}
o
£
3
=4
e ¥ T T
10 15 20 25 30 35 40 45 50
Particle Diameter (um)

Differential Number

— 09.#m3

Logarithmic X axis 16+

084
064

0.4

Number (%)
L

Particle Diameter (um)
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Other Options for the Size Graph
O Logarithmic Y axis

O Multisizer Cursors. This option shows where the cursors are placed when a file
acquired on the Multisizer lle is open using the Multisizer 3 Software.

Y/dX Graph.

Use Sample ID as Title. It places the sample ID entered in Step 6.5 as the graph
title.

When done selecting the Size Graph options, Y8>0K in the Size Graph dialog box.
2. Size Listing
In the Size submenu,“B->Size Listing, the dialog box containing the options to display and print
the Size Listing will appear.

Size Listing

Coluning [Select up to 7)

¥ Bin Mumber M azs Mumber Yolume Surface Area
= 2 fml 2 fml /ol
IV LowerEdge ) Diameter oik:— I F IO Eancell
[ Certer  Volume Cum< [ [ T i
[ UpperEdge ¢ Sufacedea Cumx=[ [ [ [ I ¢ ¢ T Elearglll
Bin Mumber  Bin Diameter  Dff. Lhif.
[Lower] Mumber Yaolume
pm 4 4
Bin Grouping
Group Size: |1 Al Bing
1 Firet Bty i G raum i+ Between Cursors

= | S Bl Ereup " From I'I o] I'I

Selecting “Between Cursors” will display the Listing for only the channels
within the range being used. When “All Bins” is selected, all the channels

for the entire range of the aperture (2% to 60%), will be listed. “From”
allows selection of the channel range for the Listing.

When done selecting the Size Listing options, “8>0K in the Size Listing dialog box.
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3. Size Statistics

In the Size submenu, “B->Size Statistics. The dialog box containing the options to
display and print the Size Statistics will appear.

Size Statistics

Section 8

[™ Label Percentiles with +-

— Percentiles

v < W v < v
0 = Juo oz |2 m |2
5 = |5 =z J10 m |10
[f0 % fs0 % fa0 pm 20
75 % |im oz [0 pm |40
[0 % fs0 =z 50 ym [
[ 2
[ 2
[ e e

il
il
il

pm

— Resulks ta Frint

V| Mean

¥ Median

M oea i afd
[~ Mean/Median ratio
¥ tods

¥ 5.D.

[~ Yariance

[ CV.

[T Skewness

[~ Kurtosis

[~ 95% Conf. Limits

™ Specific Sulface drea

[ di0 ™ 430 ™ 430

Set &l ak.

Clear Al Tancel |

— Range

|

% Betwesn Cursors

" From IEI ]
i IU ]

— Statistic Type
 fithmetic
" Geometric
A Aocumulated

Selecting “Between Cursors” will calculate the Statistics for only the size
data within the range selected with the cursors on the graph. When “All
Bins” is selected, all the channels for the entire range of the aperture (2%
to 60%), will be used in the calculations. “From” allows selection of the size
range for the calculations.

When done selecting the Size Statistics options, “8>0K in the Size Statistics dialog

box.
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Size Interpolation

The Multisizer 3 software may be used to create sample data reports that will arrange
data to interpolate in a set of user defined boundaries. This is similar to how particle data
points are reported when different size sieves are used.

Two types of interpolation format may be used. In the first format, the boundaries
represent size classes. In the second format, the particle data are contained in
percentage classes. There are 3 choices: “Over”, “Under”, and “Differential”. You can
redefine both the number of boundaries and the value assigned to each boundary.

In the Size submenu,“B->Size Interpolation. The dialog box containing the options to
display and print the Size Interpolation will appear.

Size Interpolation *
— Interpolation Twpe———— 1~ Interpolation Pointe—————————— 0K

T Size o I— Il Eg

[ Mumber [z ¥ /ml s Add > 2|:|:2 Cancel

™ Yalume [z [ Ml —

[T Sufacesvea ™ & [T /mlL [IElEte

1o 5ize

—Range

™ Under [<) Al

& Dver[>] % Between Cursors

€ [Uifferemtis  From ID— A ID— o

Selecting “Between Cursors” will calculate the Interpolation points for only
the size data within the range selected with the cursors on the graph. When
“All Bins” is selected, all the data for the entire range of the aperture (2% to
60%) will be used in the calculations. “From” allows selection of the size
data range for the calculation of the Interpolation points.

When done selecting the Size Interpolation options, Y8->OK in the Size Interpolation
dialog box.
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8.3.2 Trend

Section 8

Trend data is used to show statistics from a number of sample runs on one graph or
report. This would be useful, for example, in a process where a sample is measured at
specific time intervals. Trend files are widely used in quality control to track the
compliance of the product to established specifications. These data files can be used to
create a trend graph or listing at the end of any desired period of time, and can be
updated as often as is necessary. On the main menu “8->Preferences and “8->Trend.
A submenu showing the options for Trend will appear.

| " Multisizer 3 - Simulated - Operat~. mooe

File ‘Window Bun  Spsterm  Setting

= | & A
Open | Cverlay Up Fonts
| READY

— Sample [nfarmation

Change... |

Trend Graph...
Trend Ligting...

Wiew Optiong. .. Custom Trend Pointg,

Averaging and Trend...
Murber and Date Formats...

Data Export...
Group ID: 22
5 = ID- Graph Optiohz. ..
Aampi 1L Page Setup...
Comment: Pick Fonts...

Window Colars
Customize Toolbar...

— SO

Control Mode:  Yolumnetric

1. Trend Graph

In the Trend submenu, “8->Trend

Graph.

The parameters in the larger section at
the left side of the dialog box can be

Load Freferences...
Freference Infa...
Save Preferences Az

SO0 uL Save Preferences Az Default
ApertLne: 100 pm
Kd 11 Language...
Current: 1R00 pa,

Trend Graph
T A

kean Diarmeter

kMedian Diameter Cancel |
Mode

Dip.q)

selected for the Y-axis. The parameters in
the smaller section can be used on the X-
axis. When done selecting the Trend
Graph options, “8->0K in the Trend
Graph dialog box.

5.0.
CA.
di0
ds0
d30
di

di

di
rCY
Sigma

2. Custom Points
Up to three points can be customized.

T otal Yolume

Total Mumber per mL
Tatal Yolume per mlL
Tatal wWeight per mlL
Specific Surface Area
kd

o N Bin Bie Bie e Sin e Shie i Bl Tl i i i i i N i BN

e Ais

(% Sequence
[rate
Minutes
Daps
Wariable 1
Yariable 2
tean Diameter
kd

i i Nia i e i i
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Trend Listing

— Columnz [Select up to 7] In the Trend
[T Sequence [T Date Clear Al | submenu,
™ File Mame [T Time = “B->Trend Listing.
¥ Mean [T Daps Cancel | When finished
[ Median ¥ Minutes selecting the Trend
[ Mode [T MCy Listing options,
[ Dip.g) [ Sigma “B->0K !n t.he
5D [ Tatal Yolume T_rend Listing
[T CW. ™ Total Mumber per ml dialog box.
™ di0 [T Total Walume per ml
[ d50 [ Total'wWeight per mL I Use Trend Limits
™ 430 ™ Yariable 1
[ Ed [ “ariable 2
[ Specific Surlface Area
tean inutes
Diameter
pm
Pulses

If Pulse Data is saved as described in Section 6.2.7, the options to display and print this

information may be selected at

this time. On the main menu “B->Preferences and

“B->Pulse. A submenu showing the options for Pulse will appear.

"M Multisizer 3 - Simulated

(ErEph | LEting | EEE

Pulze Graph...
Pulze Listing...

File “Window Bun System Setindg | Preferences Pecunty  Help
& | & Al &
Open | Overlay Up Fonts (mver &y

| READY

Averaging and Trend...
& amols [ : Mumber and D ate Formats...
arple Information Data Export..
Group ID: D54 Control2
P Graph Options....
ampie 1L Page Setup...
Comment:.  water Fick Fonts...
ch Window Colors
ﬂl Cuztomize Toalbar...
[ Sl Load Preferences...
_ Edit Preference Info...
Control Mode: ‘-EFDDIIJuLnftnc Save Preferences As.
Save Preferences Az Default

Aperture: 100 prm

Kd 11 Language. ..

Current; TE00 s

Pulse Graph
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In the Pulse submenu, “8->Pulse Graph.
Pulse Graph x|

" tax Height [um] ¢ By Seguence
™ Max Height [&werage um) By width [us)

Cancel |

Pulse Maximum High can be used for the Y-axis and Pulse Sequence or Pulse Width on
the X-axis. When finished selecting the Pulse Graph options, “8->OK in the Pulse
Graph dialog box.

2. Pulse Listing
In the Pulse submenu, “®->Pulse Listing.

Pulze Listing %
Calurins =
¥ Seguence Clear gl | L‘
[ Max Height [um] [ Max Height [average]ium) Cancel |
™ Max Height [v]
™ width [us]

Sequence  Max Pulze  Max Pulze
Height Height
um

Pulze Grouping

Group Size: I'Iﬂ Al Pulses

" Firgt Pulse in Group & Bebween Curzors

% Sum Pulzes in Group " Fram |1 to |1

When finished selecting the Pulse Listing options, “8>OK in the Pulse Listing dialog

box.
8.3.4 Other Options for the ’ - .
) " Multisizer 3 - Simulated
Preference Flle File Window Bun  Spstem  Settings Preferences JSecurity  Help
On the main menu, = | = Al B fired Beport... ]
Jaepreferences and Open |Cwerlay| Up | Fonts ey Size L =77
“B->View Options. A dialog | READY

box will appear.

Averaging and Trend...
Mumber and [ ate Fomats...

— Sample Information Diata Export,.

Group ID: D54 Control2

Graph Options...

Sample [D: Page Selup...
Comment:  water Pick Faontz...
Window Colors 3

Change... |

— Run Settings

Customize Toolbar...

Load Freferences...
Edit Preference Info...

Contral Mode:  Yolumetric Yy .

500 pL
Save Preferences Az Default
Aperture:; 100 pm
Kd: 111 Language. ..
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Vewoptons 1 K8

—Size s bz ——————
% Diameter
" Yolume
™ Surface Area
Az Accumulated

— Measunng
' Particles

" Cellz

Walume L nits
& e
L

Cancel |

— Specific Surface Area Lnits

& cmt/ml
= mtdml

[ 150 92761 [preliminary)

— Size Resultz Reprezentation

— Backaround Subtract

[ Allow negative results

— Multizizer 3 Pulze Data

Shaow at most |525EIDEI Pulzez

—Z2 Data

W Suppress last channel

8.3.5 Averaging and Trending

The options for the weighting and type of distribution for the average and also the setting
for the limits averages and trends are located under Averaging and Trend.

104

'@ Multisizer 3 - 5i

Multisizer 3 Operator’s Manual

X-Axis Section

The units for the X-axis can be expressed as
diameter, volume or surface area.

Diameter: this is the most common use for the X-axis
for industrial applications.

Volume: this is widely used in biological applications
Area: this is used for specialized studies.

As Accumulated: this option is used when a file
acquired on the Multisizer lle is opened using the
Multisizer 3 software.

Measuring Section

Particles or Cells can be selected. This selection is
used only for changing the X-axis units for displaying
the data and /or printing the report. Where it is
critical to select Cells is in Step 6.2.4.

Volume Units Section

When Diameter is used for the X-axis, units can

be us or fL. In cell biology, fL is more commonly used
Specific Surface Area Units

When Surface Area is used for the X-axis, units

can be selected as cm?mL or m*/mL.

Multisizer 3 Pulse Data

In this box the number of pulses to be saved can be
selected. Up to 525,000 pulses may be saved.

Z2 Data

If a file acquired on the Z2 is opened using the
Multisizer 3 software, the last channel can be
suppressed by checking this box.

ISO 9276 (Preliminary)

The choice of having all units represented in

accordance with 1ISO 9276-1 (preliminary) is also
included as an option for both graphs and listings.

mulated

= | B Al B
Open |Overlay| Up | Fonts ey
READY
S ample Inf
ample Infarmation Data Export..
Group ID: D1
——— Graph Optiohs...
ample 1L Page Setup...
Carnment: Pick Fonts...
= ‘Window Colors
&I Customize T oolbar..
R S Load Preferences...
5 Edit Preference Info.
(Cetiel ot gg%';"fmc Save Preferences As...
Save Preferences Az Default
Aperture; 100 pm
Kd 11 Language...
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Section 8

On the main menu “B->Preferences and “B->Averaging and Size Trend. The following

dialog box will appear.

Averaging and Size Trend

= Differential
™ Cumnulative <

A

™ Cumnulative »

& Mumber
™ Number fml

Average

Options

Limitz

" Surface Area

~
™ Surface Area %
" Surface Area fml ¥l
urface Area /i
25D,
 Walume
35D
™ Walume %
' hone
£~ Yolume AmL

[~ Set Trend Limits

. Average and Trend
Options

[ Friet full path with file names

v Add all trend points from averaged files

The two boxes at the bottom of the dialog allow file names to be printed with their full
path, and another option to add to the report all data points from the averaged or trend

files.
Once the options have been selected, “8>0K.

8.3.6 Number and Date Formats

The Number and Date Format dialog specifies what number format will be used for data
files that are being exported to other applications. This function also determines how
numbers are displayed in tabular data listings, and determines whether the Multisizer
software represents the decimal point as a space, a comma or a period. The date can

also be formatted under this Preference option.

On the main menu, “B->Preferences and “8>Number and Date Format

“@ Multisizer 3 - Simulated

File ‘window Bun Spstem Seftings | Prefersnces  Secuity Help

~ = - o Printed B t.. =
BB a| Al @] e [ | AN s B| @]
Open |Overlay | Up | Fonts Ty Size Giraph | Lt | 2aem || Stats | Ealan | Eirson| Legend info | Start | Gtop | Cancel
Trend 2
READY Pulse 3
Wiew Options. ..
Averaging and Trel Number and D ate Formats B3
i~ Sample Information
Growp 1D D1 ~ Humbers:
: Graph Optiahs. &
Sample D Page Selyp... ¥ 12348678 Cancel |
Comment: Pick Fonts... 12345678
Window Colors 3 12345678 i~ Date Format
_Change._| Custamize Toolpar... ' & 22Jun 2001
- Load Preferences.. © 123487 20010622
Run Settings -
Bl Ve Edit Preference Info... 12345678
ontrol Mode: olumetnc —~Ti
500 L Save Preferences s ¢ 12345678 Time Format
Save Preferences Az Default i~ Local time
Aperture; 100 pm
K 11 Language... I~ No Founding " GMT
Current: 1600 pay
Gain 2
Runs: 1

Once the options have been selected, YB>0K.
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Data Export

Multisizer 3 Operator’s Manual

Options in the Data Export dialog allow the user to specify which subsections of the
runfile (e.g., the file header, size data, pulse data, etc.) will be exported. An extension,
such as .xls, may be entered so that another application will recognize the exported data.
Formatting options are also included in the Data Export dialog. On the main menu,

“B->Preferences and YB->Data Export.

“E Multisizer 3 - Simulated

File ‘window Hun System Setting: Ecglity Help
= Printed Report.
| @|o|A| @ el = D
Open |Qverlay| Up | Fores | cveran aize + Graph | Listing | Zoom | Stats | Color | Cursor | Legend Info | Stam | Sion
Trend 3
READY Pulse 3
onOpion
Aweraging and Trend... . =
. Expart Estenzian: ‘
r~ Sample Information
Group D D1 —_— I~ Samplelnfo [~ Ghort Cancel |
. Graph Options...
Sample |D: Page Setup... [~ Statisties [ Al ool
Comment: Pick Fonts.. A_
I~ Aweraged Stalistics
= Window Colars * i~ Murneric Eormat
ange. h . L
Customize Toolbar.. I Interpolation & 12345678
~ Run Setlings t?dPF‘r;alerencelsf ™ Size Listing 12345678
it Preference Info. - v Ma Round
Control Mode: Volumetric ™ Fulse Listing 7 No Founcing

500 pL Save Pieferences bs.

Save Preferences As Default — Data Format

= HT L Farmrat
Bara et

|1—
w

F

[Celll spacig

[Cel| paddir:

Browse..

i:artura. 1_‘010 K Language... ' Comma delimited
Cumert 1600 ™ Tab delimited

" Blark delimited
Gain 2  HTML
Runs: 1
Wait Time: Os — Expaort Director
Save: Yes T Current directony
Pir: No ¥ Lustom drectord
Export: Mo I

Change

Once the options have been selected, “8->0K.

Graph Options

The Graph Options dialog box allows customizing the appearance of the graphs. In this
dialog, separate color, line or dot styles may be specified for each data file, and the
dialog also includes options for grid lines and legend position. The colors and styles for
each file may be defined differently depending on whether the choices refer to a printed
document or an on-screen display. On the main menu, YB->Preferences and “8->Graph

Options.

“@ Multisizer 3 - Simulated

A

Fants

up

=
ey

Open

READY

Orerlay

Wiews Optians.

Aweraging and Trend...

— Histogram Style

£ Fill 1
& Duting

" Step

£ Curve

" Dots

Cancel

Mumber and Date Formats...

r— Sample Information

Group ID: D1

Sample D: —

Carmment: PFick Fonts... Third Limits LI

th “window Colors
&I Customize Toalbar. &5 o
creen Calors

~ Run Settings Load Preferences. " Printer Colors

Edit Preference Info.

Control Mode:  Volumetric Seve P Ao,

Once the options have been selected, “8>0K.

500 pL P

Ct Save Preferences As Default ﬂl wl

Aperture: 100 pm otEEE
Language. _

Kd 111 EAED Rl | =

Current; 1600 pA

Gain: 2

© Datted Curve

r~ Legend Position—
o «
i
i i

I Show Grid

V¥ Fiotate'r Label Text
™ Smooth Graph Draw
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8.3.9 Page Setup

Select this menu item to control printer functions, including printer set-up, margins, titles
and page orientation of printed output. Page Setup also allows inserting a company logo
as a page header by entering the file name of a custom logo in bitmap format using the
Custom Bitmap option. This can be created using Microsoft Paintbrush to make a black
and white or 16-color bitmap up to 600 pixels wide by 200 pixels high.

The full path to the bitmap must be entered, e.g. ("c:\windows\ls\mylogo.bmp",). This
bitmap will show up at the top left of every page printed, replacing the Beckman Coulter
logo. On the main menu, “B->Preferences and “®->Page Setup.

" Multisizer 3 - Simulated
File ‘window Fun System  Setting

= | = Al & tinie [] | V52| P T B e | |-y
Open |Owerlay| Up | Fonts (ST EL Info | Stat | Stop | Cancel | Unblock
READY

Wiew Options...
= ? Page Setup

Aweraging and Trend...
Mumber and Date Foimats...

—Sample Information

I Inciude Custom Title |

GrouplD: D _ DemEpER. I™ Print Graphs using Sereen Colors I_.:g;ma
Sample |0 I Landscape Drientation " Beckman Colter
Comment; ™ Include Page Number £ Custom Bitmap |
Ch window Colors ™ Include T
. nclude 1 ime
ange | Customize Taolbar... = Margin Settings [inches) Graph Size
v Include Dt
— F s Load Preferences... o st s Top: IUU Bottor: IU.U £ FullPage

¥ Half Page
" Third Page

Edit Preference Info..

Control Mode:  Yolumetric
500 L Save Preferences As..

Left: IW Right: IW

Save Preferences As Default " Quarter Page
Aperture: 100 pm Acrobat Distiller
e ” —  Sixth Page
) Printer Setup. .. | Cancel | € Fill Page
Current: 1600 pay
Gair: 2
Runs: 1

When the page setup has been selected, YB>0K.

8.3.10 Pick Fonts

Use Pick Fonts to make changes in font type and font size. Separate settings are
available for graphs, listings, statistics, and headers. The program allows previewing font
size and font samples before making the choices. On the main menu “B->Preferences,
then “B->Pick Fonts.

" Multisizer 3 - Simulated

File ‘window Fun System Setfhgs - Help

& | = Al & e LA = = I I R N |
Open |Overlay| Up | Fonts | Gueilay EL Start | Stop | Eaneel|  Unbiock | Empt
READY

Wiew Options...

Aweraging and Trend Pick Fonts

Mumber and Diate Foimats...

— Sample Information

Data Egport. . Graphs | Arial, 12
Group ID: D1
Sample ID . - -
Comment ek Fois Lisings | Arial, 12
ml Customize Toolbar... Arial 12
- Flun Settings Load Preferences. .

Edit Preference Info..
Cantrol Mode:  Wolumetric

Header | Arial, 16

Save Preferences Az

500 pL
Save Preferences As Default
Aperture: 100 pm
Ka 1 Language.
Cumrent: TE00 uA

After making changes, “®->Apply to implement changes, then “B>0K.

PN 8321681 Rev. B 107



Section 8 Multisizer 3 Operator’s Manual

8.3.11 Windows Colors

Choices here will control the default colors for the text, warning text and the window
background. Y8->Preferences, and “B>Windows Colors. After selecting colors for each
option, YB>0K.

These choices will not affect any other Windows applications.

" Multisizer 3 - Simulated
File Window Fun  System  Setting
B E oAl & St B [ 5 | | = @ >e|x
Open |Overay| Up | Fonts Delay Infe | Start | Step | canee
Trend
READY Pulse
View Options...
Avweraging and Trend...
—5ample Information D B, .
Group D: D1 Srsch Do Basic colors:
ph O o
zampIeID: Page Setup... - I_ I_ - I_ - I_ I_
! "
o = __Amemieie ||
== : et N Tmlded § Ind 1 |
Background..
— - Load Pref ho
o Eat Prference .. I
Cantrol Made: \églnu[l”ft"c Save Preferences As... - - - - - - - -
- S Save Preferences de Default - - - - I— - I—
Kd 11 Language..
Current: 1600 s Custom colors:
e el Tl
uns:
‘wait Time: EDs ------I_I_
Save: Yes
Define Custom Colors »»
Print: No
Export: Mo Caricel |
Change... |

8.3.12 Customize Toolbar

This option allows you to select wether to show or to hide the toolbar and the way the
toolbar buttons will be displayed. On the main menu “®->Preferences, and,
“B->Customize Toolbar.

i

ISTaph

Sl Size * | Edn
3

[

2T

A

[SEET,

I=

[SUTSGT

7

Stats

1

Legend

0

‘Wiew Dptiong...

Averaging and Trend...
Mumber and D ate Formats...
Data Ezport...

Graph Options...

Page Setup. ..

Fick Fonts... ™ Elat Buttans
Button Size
 Small

" Lage

Load Preferences. ..
i Large with Text

Edit Preference Info...
Save Preferences As...
Save Preferences As Default

Language...

After selecting options, Y8->Apply to implement changes, then “8>0K.
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8.3.13 Selecting the Language

To select the language, YB->Preferences then “§->Language.

Security

Size

Trend
Pulze
Wiew Options..

Help

Gireph | Uit 26em | State) | Eafon | Gursan| Legend

Data Expart..

PN ST S
AvEraging and 1 iend...

Mumber and Date Formats...

Graph Optians...
Page Setup...
Pick Fonts...
‘window Colors
Customize Toolbar...

Language

[ Kanj Character Set

Load Preferences

Edit Preference Info..
Save Preferences As...
Save Preferences Az Default

[~ Adiectives follow Nouns

CAMSA

Language DLL: || -

Section 8

The available languages will appear in the drop down menu of the language dialog box.
After selecting the language, YB->OK.

8.3.14 Saving Preferences

At this moment all the options for the Preferences have been selected.

All the options for the Preferences can be saved for future use. To save the
Preferences, “B->Settings on the Main Menu bar and then “B->Save Preferences As.

0 Multisizer 3 - Advanced Operator mode - Simulated

File ‘Window Bun

System  Zeftings | Preferences Security  Help

= | = A ﬁu | N Printed Repart...
Open | Overlay Up Fonts @yerfay| Save | Saves gize 3
READY e '
Eulse 4
“iew Options...
5 ample Information Averaging and Trend...
MNumber and Date Formats..
Group ID: D1
Data Export...
Sample 1D:
i Graph Options...
o Fage Setup...
—Iange"' Fick Fonts...
- Window Colors
Custamiz |bar...
Control Mode:  Yolurnetric
500 L Load Frefarances...
Aperture: 100 pm Edit Freference Infa...
Kd: 11 Sawve Preferences As...
Current: 1600 pa Sawve Preferences Ag Def
Gain: 2
Runs: 1

After assigning a name to identify it, the Preferences file can be saved in the sub-folder
Preferences located in C:\MS\SOP. Any number of Preferences files can be saved;
they can be used at a later time as the options to view the results and print the analysis

report or for creating a Standard Operating Procedure (see Section 9).
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To use a Preferences file previously saved, YB8->Preferences on the Main Menu bar, then
“B->Load Preferences. To change a Preferences file, “8->Edit Preferences Info.

The Preferences options can also be saved as the Default Preferences. These default
options will appear every time the Multisizer 3 program is started. To save Preferences
as default, “®->Preferences on the Main Menu bar, then “B->Save Preferences As
Default.

Back to TOC
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SECTION9 CREATING A STANDARD OPERATING

PROCEDURE (SOP)

9.1 Introduction

Section 9

This section describes how to create and use Standard Operating Procedures (SOP).
This feature of the software allows you to combine Preferences files and Standard
Operating Methods (SOM) files into one single file. This new file will include all the
necessary settings and options described in any user defined SOP. Creating and saving
SOP’s is specially useful when more than one operator is using the Multisizer 3 or when
the instrument is used for more than one type of application. The use of SOP’s also
ensures the consistency of the analyses by preventing an unauthorized operator to

change any of the settings or options included in the SOP, (see Section 10).

9.2 Creating and Saving an SOP

Before creating an SOP, it is necessary to create and save the Standard Operating
Method (SOM) file and the Preferences file (see Section 6.2 to 6.4 and Section 8).
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an SOP.
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an SOM..
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Cantral Mode:  Volurnetric

Convert Pulses to Size Setftings...
Sizing Threshold...

Set Current and Gain. ..

Select Electrolyte and Dispersant...
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File Mame Generation...

The dialog box to select
the necessary files for
creating the SOP wiill
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500 pL
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—30M File

¥ Do not allow operator to change SOM settings

— Preference File

¥ Do not allow operator to change preferences

Select. . |

To create the SOP file, on the
main menu YB->Settings and in
the drop down list select Create

Clear Al

[ix]
|
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o 8

Camment; I
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9.2.1 Selecting the SOM file.

Multisizer 3 Operator’s Manual

In the SOM file section of the Create a Standard Operating Procedure dialog

box “B->Select.

Create a Standard Operating Procedure x|

—S0OM File

¥ Do not allow operator to change SOM settings

Save...

Cancel

— Preference File

Clear Al

il

¥ Do naot allow operator to change preferences

Select... |

LComment: I
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the folders under C:\MS.
Select the folder SOP
and vB->Open.
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File: name: ||
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[

Load a Standard Operating Method (SOM)  [HE
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| | Preferences under C:\MS\SOP.
150M Select the folder SOM
\ and “B->0pen.
File: name: |

Files of type: ISDM [*.5om]

Recent

Directaries: I CAMSYSOR

112

(et k.. |
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After selecting the folder SOM, “B->0pen. All the previously saved SOM files will
be shown (see Section 6.4). Select the necessary file to be included in the SOP
and YB->Open.

Load a Standard Operating Method {SOM) EHE
Luokjn:l —d 50M LI - =i El-

= demo.som

N
File name: | {  Open )
S
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Select... |

W Do not allow operator to change preferences

i

Clgar Al

— Preference File
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9.2.2 Selecting the Preferences File

In the Preference file section of Create a Standard Operating Procedure
dialog box “B->Select.

Create a Standard Operating Procedure % |

— S0OM File

Sawve...

Caticel

¥ Do not allow operator to change SOM settings

Clear All

il

r— Preference File

¥ Donot allow operatar to change preferences

LComment: I
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Files of type: IPreferences [*.pirf] LI Cancel |
S;fgg{;‘ries: [CAMS\SOPASOM =]
et nfa.. |
Load Preferences . .
. N A dialog box will show
Lok ir: | 3 SOP =« @k E- the folders under
I Preferancas C:\MS\SOP. Select the
1 S0m ‘\ folder Preferences anc
“B->Open.
File name: | Open
Filez of bupe: IPreferences [*.prf] ;I Cancel |
Recent -
Directories: IE'\MS\SDP LI
et [nta,. |
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After selecting the folder Preferences, Y8->Open. All the previously saved
Preferences files will be shown (see Section 8.3.14). Select the necessary file

to be included in the SOP and “B->Open.

Load Preferences EHE

Look in: I —d Preferences
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9.2.3 Saving the SOP

At this moment the
two files needed to
create an SOP
have been
selected. A
comment can be
added and it will be
shown in the Info
box for the SOP
(see Section 9.2).
To save the SOP
“B>Save.
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The SOP file can be saved for future use in the SOP

folder located in C:\MS. J File Edit wiew Fawvoites Tools Help
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9.3 Using an SOP

Any number of SOP files can be created and saved for future use (see Section 9.1). To
use a previously saved SOP file, “8->Settings on the main menu and select. Load an
SOP.
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9.4

Section 9

A dialog box will show all the SOP files previously saved. Select the required SOP.
The Get Info button shows a display of all the information about the selected SOP

file. To use the SOP file for analyzing samples in the Multisizer 3, “8>O0K.

Load a Standard Operating Procedure (SOP) KE3

Lok jr: I'E sap

= = ®E e Er

Freferences

File name: IDemD

=

Filez aof bype: | SOP [*.z0p]

Recent

Directories: I L:AMS4SOP

;I Cancel |
=l
2

Removing the Active SOP

If during a working session an SOP file is in use and a different file is needed, just follow
instructions in Section 9.2 and load a new SOP file. This action will remove the previous
file from use. When there is no need for using an SOP file, the current file in use can be
removed.. YB->Settings on the main menu and select Remove SOP.
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SECTION 10 REGULATORY COMPLIANCE

10.1

10.2

10.3

10.4

118

21 CFR Part 11

The Electronic Records and Electronic Signatures Rule (21 CFR Part 11) was
established by the FDA to define the requirements for submitting documentation in
electronic form and the criteria for approved electronic signatures. This rule, which has
been in effect since August 20, 1997, does not stand in isolation; it defines the standards
by which an organization can use electronic records to meet its record-keeping
requirements. Organizations that choose to use electronic records must comply with 21
CFR Part 11. It is intended to improve an organization’s quality control while preserving
the FDA’s charter to protect the public. Since analytical instrument systems such as the
Multisizer™ 3 generate electronic records, these systems must comply with the
Electronic Records Rule.

Here are described the relevant portions of the 21 CFR Part 11 regulations and their
implementation using the Multisizer™ 3 control software explained. It is important to
realize that Implementation and compliance of the rule remains the responsibility of the
organization or entity creating and signing the electronic records in question. Proper
procedures and practices, such as GLP and GMP, are as much part of overall
compliance with these regulations as are the features of the Multisizer™ 3 control
software.

Electronic records

Section 11.3 subpart A of 21 CFR Part 11 deals with the definitions assigned to electronic
records, ‘electronic record means any combination of text, graphics, data, audio, pictorial,
or other information representation in digital form that is created, modified, maintained,
archived, retrieved or distributed by a computer system’. In reality this refers to any digital
computer file submitted to the agency, or any information not submitted but which is
necessary to be maintained. Public docket No 92S-0251 of the Federal Register (Vol.62,
No 54) identifies the types of documents acceptable for submission in electronic form and
where such submissions may be made.

FDA Requirements

In the general comments section of the ruling the following is stated: * The agency
emphasizes that these regulations do not require, but rather permit, the use of electronic
records and signatures’. In the introduction to the final ruling the following statement is
made The use of electronic records as well as their submissions to FDA is voluntary’.

If electronic submissions are made, Section 11.2 subpart A comes into play: ‘ persons
may us electronic records in lieu of paper records or electronic signatures in lieu of
traditional signatures....provided that: (1) The requirements of this part are met; and (2)
The document or parts of a document to be submitted have been identified in public
docket No. 92S5-0251’.

The Multisizer™ 3 control software have been designed to allow users to comply to the
electronic records and signatures rule. Any organization deciding to employ electronic
signatures must declare to the FDA their intention to do so.

Implementation of electronic records and electronic signatures

Section 11.3 Subpart A describes two classes of systems; “closed systems” and “open
systems”. A closed system is one "in which system access is controlled by persons who
are responsible for the content of electronic records". In other words, the people and
organization responsible for creating and maintaining the information on the system are
also responsible for operating and administering the system. In contrast, an open system
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10.5

10.6

is one "in which system access is not controlled by persons who are responsible for the
content of electronic records".

A typical Multisizer™ 3 installation will need to have a procedure designed to ensure
proper operation, maintenance and administration for system security and data integrity.
Anyone who interacts with the system, from administrators to users, must abide by these
procedures. Therefore the ultimate responsibility is with the organization generating
electronic records and signatures. The Multisizer™ 3 software is a component, albeit a
vital one, of the overall process.

Controls for electronic records

Subpart B, Section 11.10 describes the controls to be applied to a "closed system”.
Section 11.30 describes the controls for an "open system”, which include "those identified
in § 11.10, as appropriate, and additional measures such as document encryption and
use of appropriate digital signature standards". Since a typical Mulitsizer™ 3 system can
be regarded as a closed system, additional controls for open systems will not be
discussed in this document. The primary thrust of these controls is "fo ensure the
authenticity, integrity, and, when appropriate, the confidentiality of electronic records, and
to ensure that the signer cannot readily repudiate the signed record as not genuine”. In
other words, to protect the data and to make it difficult for someone to say that this is not
their "signature". Many of the controls described in Section 11.10 refer to written
procedures (SOP's) required of an organization by the agency, for the purpose of data
storage and retrieval, access control, training, accountability, documentation, record
keeping, and change control. The other controls are addressed either by the Multisizer™
3 software itself, or in combination with end-user procedures.

Of the other controls, perhaps the foremost is described in Section 11.10 Paragraph (a):
"Validation of systems to ensure accuracy, reliability, consistent intended performance,
and the ability to discern invalid or altered records.” It is the complete and overall
validation of the system, as developed by the organization, which ensures the integrity of
the system and the data within. It is to this end that the features of the Multisizer™ 3
software comply with the specifications of these regulations.

Establishing an electronic record control with the Multisizer™ 3

The Multisizer™ 3 software employs a system of usernames and passwords, consistent
with the specifications of Subpart C, Section 11.300, "to ensure that only authorized
individuals can use the system, electronically sign a record, access the operation or
computer system input or output device, alter a record, or perform the operation at hand”.

10.6.1 Setting up security

If you selected the security option as described in Section 3.1, a dialog box appear
requiring you to enter a user name and password. If the security option was not selected
in Section 3.1, it can be selected at this time. On the main menu 8-> Security Set Up.
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The security level option dialog box is displayed.

Security Set-up

— Select zecurity level

...........................

™ Low security
™ Medium security
™ High zecurity
" 21 CFR Part 11

After selecting the required option “8>OK. The Add User Account dialog box will

appear.

10.6.2 Adding a user account

Add an Administrator account when prompted. The administrator can then add and
configure the level of access for all other users, when finished, “8>0K. If more user
accounts are needed, they can be added at this moment or at a later time by B>
Administrator on the main menu and then “8-> Add a User Account .
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"M Multizizer 3 - Administrator **Lue
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Change Password...
Log Ot

In the Administrator drop down menu select Add a User Account. The Add a User
Account dialog box is displayed. Follow the instructions at the beginning of Section
10.7.2

10.6.3 Selecting user names and passwords
In the Administrator drop down menu select User Names and Passwords.
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The entire Login process is controlled via the user names and passwords dialog. This
ensures that the system login is controlled via time dependant metrics, such as password
expiry and dialog inactivity, and has the required password lengths. Select the options in
the dialog box and “B->OK.

Note that the dialog has a button marked 21 CFR 11. When activated this
ensures all options are set so that the settings meet with the rules as
applicable to 21 CFR part 11.

Uszer Mames and Paszwords Ed

— User names

Log-in name must be at least |4_ characters long [1]

Cancel |
Eull name must be at least |3_ characters long [»1]

— Uzer passwords @

Muszt be at [2ast IE_ characters long [»1]
Will expire every IEEI davs (1]

Automatically Log Out after W minutez of inactivity [»4)
Cloze Signature dialog after Iﬁ zeconds of inachvity [>19]
LCloze Log-in dialog after Iﬁ zeconds of inachivity [>19]
Clogze Log-in dialog after |5_ conzecutive failed Log-in attempts [»1]

Dizable account after |15 consecutive failed Log-in attempts [31]

10.6.4 File History and Audit Trail

The Multisizer™ 3 software also performs data input and "operational checks", as
specified in Subpart B, Section 11.10, "to determine, as appropriate, the validity of the
source of data input or operational instruction", and "to enforce permitted sequencing of
steps and events". These two features ensure that, as much as possible, valid data are
being entered into the system, and all required steps have been completed to perform the
task at hand.

The purpose of all such data checking and validation is described in Section 11.10,
Paragraph (b): "The ability to generate accurate and complete copies of records in both
human readable and electronic form suitable for inspection, review, and copying by the
agency". Consequently, strict procedures can be enforced within the Multisizer™ 3
software system to record all changes that are made to data generated from within
Multisizer™ 3 software, as defined in Section 11.10, Paragraph (e).

Any file created by the Multisizer™ 3 software can have ‘File history’ or auditing enabled.
Once auditing has been enabled for a file, it cannot be disabled, nor can it be bypassed.
Under these conditions, all changes made to a file are automatically recorded. These
changes consist of "computer-generated, time-stamped audit trails to independently
record the date and time of operator entries and actions that create, modify, or delete
electronic records". When a change to a file is detected, the Multisizer™ 3 software
automatically records the identity of the user making the change, the date and timestamp
of the change, the parameter that has changed, the old value and the new value. The
user is also required to ‘re-sign’ the record electronically and enter a reason for the
change, from a pre-defined list or as free text.
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This audit trail is then stored as File History inside the file itself, such that “'record
changes shall not obscure previously recorded information”, and in a "form suitable for
inspection, review, and copying by the agency". This ensures a complete and continuous
record of all changes to the file is maintained. Through the file protection and archiving
capabilities of the Multisizer™ 3 software, it can be ensured, in compliance with Section
11.10, Paragraph (e), that "Such audit trail documentation shall be retained for a period
at least as long as that required for the subject electronic records".

To access the File History information, open a file as described in Section 7.2, “8->Run
File and select Get File History
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File narme: Test_007_02#M3
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10.6.5 Setting Audit Trail

In addition to the auditing associated with the electronic file itself the Multisizer™ 3
software offers two additional levels of auditing. First, a general system audits trail that
records and stores information at a system level, for example who logged in when, when
users were added to the system etc. This is analogous to the security features of a
Windows NT® operating system; this can be useful for systems using other operating
systems. Second, the Multisizer™ 3 software generates an error log that stores and
records errors associated with the system e.g. missing files, bad communications etc.

In the Administrator drop down menu select Audit Trail Settings.

"M Multisizer 3 - Administrator > sue

Main indow Title...
File Change Tracking.

Add a User Account...
Edit a User Account..
Reset a User's Pazsward.
Wiew User Account Info...
Wiew User Account List..

Edit Electronic Sighature Meanings.

File ‘Warnings. ..
Data Mirroring..

Wiew dudit Trail..

Wiew Error Log...

Change Password.
Change File Attibutes..

Change Password. ..
Log Out

Select the options in the dialog box and “B8->0K.

Multisizer 3 Operator’s Manual

Note that the dialog has a button marked 21 CFR 11. When activated this
ensures all options are set so that the settings meet with the rules as
applicable to 21 CFR part 11.

¥ Enable audit trail

- Select events to monitar

rd Open a run file
rd b odify a n file

¥ Save aun file

¥ Delete a mn file

¥ Start a run

¥ Do a calibration run
I¥ Fil, flush, drairi

¥ Load an SO

¥ WModify an 50M

¥ Save an SOM

¥ Load preferences
¥ Modify preferences

¥ Save preferences

¥ Log-in, security changes

¥ Add an electionic signature

Audit Trail Settings x
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User Privileges
Reviewer Reviewer
Operator Operator
Advanced Operator Advanced Dperator
Supervizor Supervizor Cancel |
| Adrinistrator | .-’i‘n.drninistrat-:r
VM ¥ ¥ ¥ ¥ Mustlogin I I W W ¥ Canopenalile with changes allowed [not read-only)
v W I [ [ Mameis shown in login dislog & ¥ ¥ ¥ Canedtsampleinfo
WV ¥ ¥ ¥ ¥ Mustenter a password I T T W ¥ Canedisize data
[T W I |Iv ¥ CanaddanElectionic Signatwre [ T [ I ¥ Canchange akd
[ T [T ¥ ¥ Caneditthe aperture list T T T ¥ ¥ Cansave afile without read-only attibute
I T T W ¥ Cancalbrate an aperture [ I [T W ¥ Canovenite afile
[T W [ [ ¥ Canchange the aperture tube I I I W W Candelete afile
T T ¥ ¥ Cancreate an SOF T T T [T ¥ Canchange afiles attributes
I ¥ I [ ¥ CanchangeanS0M I I T W [ Canopen afile which has no [end] section
[ T W ¥ ¥ CansaveanSOM [T I T ¥ ¥ Canopen afile which has no Fils Yalidation section
IV ¥ ¥ ¥ ¥ Canchange preferences T I T ¥ ¥ Canopen afile which fails File Validation testing
IV W I ¥ ¥ Cansave preferences M I ¥ ¥ ¥ Canalow windows to shut down
W ¥ ¥ [ ¥ Canexithe Multisizer 3 program

Set default uzer privileges Uszer accounts [enabled/total]

€ No secuiy 141 Administrators) Users ired

£ Low secuily 0/0 Supervisorz) Add 2 User...

- : : 040 Advanced Operators)

tedium security 00 Operator(s] Uzer Settings... |
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10.6.6 Assigning user privileges

The level of access to the Multisizer™ 3 software system is controlled by the rights
granted through the User Privileges dialog box. The operations granted through these
options are linked to the level of security chosen and to the "User Category" to which a
user is assigned. Users can be classified into five different categories.

Reviewer

Operator

Advanced Operator
Supervisor
Administrator

To access the User Privileges dialog box, in the Administrator drop-down menu select
User Privileges. At this moment the access level to the software can be assigned to the
different categories of users.

If all the user accounts have not been created yet, at this moment they can be created,
as well as the User Names and Passwords and the Audit Trial Settings. These
settings can be accessed using the three buttons located in the right lower part of the
User Privileges dialog box.

Select the options in the dialog box “B->Set and then “B>OK.

Note that the dialog has a button marked High Security 21 CFR 11. When
activated this ensures all options are set so that the settings meet with the
rules as applicable to 21 CFR part 11.
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10.6.7 Electronic Signature

In Subpart A, Section 11.3, an electronic signature is defined as "a computer data
compilation of any symbol or series of symbols executed, adopted, or authorized by an
individual to be the legally binding equivalent of the individual's handwritten signature”.
Subpart C, Section 11.100 of the regulation defines the general requirements of such a
manifestation. Paragraph (a) states that "each electronic signature shall be unique to one
individual and shall not be reused by, or reassigned to, anyone else". These two
paragraphs, taken together, mean that an electronic signature is some computer
representation of a user's identity, developed to insure the distinct and unique identity of
that user. The procedural aspect of Section 11.100 requires that before any such
electronic representation is applied, the organization first must "verify" the identity of that
individual. The subsequent use of electronic signatures as the "legally binding equivalent
of traditional handwritten signatures" then must be "certified" to the agency in writing

Subpart C, Section 11.200, refers to biometric and non-biometric forms of electronic
signature. Biometric signatures are defined in Subpart A, Section 11.3 as a "a method of
verifying an individual's identity based on measurement of the individual’'s physical
feature(s) or repeatable action(s) where those features and/or actions are both unique to
that individual and measurable". Biometrics are generally regarded as techniques such
as fingerprints or retinal scans, which are considered to be totally unique to each
individual and require specific forms of scanning devices to read and interpret. Non-
biometric signatures are those that are computer generated and, as per Section 11.200,
"Employ at least two distinct identification components such as an identification code and
password". It is this form of electronic signature that is supported by the Multisizer™ 3
software.

10.6.8 Generating electronic signatures

The Multisizer™ 3 software employs User ID's and passwords to verify the identification
of each user logging into the system. When using this technique, Subpart C, Section
11.300 of the regulation requires "maintaining the uniqueness of each combined
identification code and password, such that no two individuals have the same
combination of identification code and password". This section also requires that the
"identification code and password issuance’s are periodically checked, recalled, or
revised". Multisizer™ 3 software supports both of these provisions.

The administration of the system requires that individuals are added to the list of valid
Multisizer™ 3 users via the Add a User Account dialog screen. The "identification code"
or username of each Multisizer™ 3 user must be unique. No two users on the same
Multisizer™ 3 system can have the same user name. It is also required that these users
supply a password to access the Multisizer™ 3 software, thus satisfying the requirement
to "employ at least two distinct identification components such as an identification code
and password". Passwords can be controlled to prohibit the use of duplicates and to
force the selection of new passwords after a prescribed period of time.

By the implementation of these features, the Multisizer™ 3 software can satisfy the
requirement that "identification code and password issuance’s are periodically checked,
recalled, or revised".

Users may be authorized to generate electronic signatures by the administrator. This
authorization is granted in the User Privileges dialog box. When a user has been
authorized, he can electronically sign a file. To generate the electronic signature, open a
file as described in Section 7.2, “B->Edit, and select Add Electronic Signature.
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10.6.9 Applying electronic signatures

Subpart C, Section 11.200 stipulates several requirements for the control of electronic
signatures. Procedurally, the regulations require that electronic signatures "be used only
by their genuine owners" and that they "be administered and executed to ensure that
attempted use of an individual’s electronic signature by anyone other than its genuine
owner requires collaboration of two or more individuals". Through the application of
Multisizer™ 3 user and password configuration procedures, the system can be
configured to "ensure" that inappropriate use of these identifiers can be performed only
by the intentional divulgence of security information.

Section 11.200 further specifies the use of electronic signature components during a
period "when an individual executes a series of signings during a single, continuous
period of controlled system access", and "when an individual executes one or more
signings not performed during a single, continuous period of controlled system access".
This section of the document represents the "heart" of electronic signature application. To
comply with these provisions, the Multisizer™ 3 software uses the application of the
username and password to authenticate the user making and saving the changes, in
conjunction with file history and audit trailing, "to independently record the date and time
of operator entries and actions that create, modify, or delete electronic records”.
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10.6.10 Additional security features

The Multisizer™ 3 software offers two important additional levels of security, that whilst
not specifically called for by the regulations, make defining and implementing system
policies easier.

Data Mirroring: The administrator has the option to securely store files in a separate
location and in addition to that specified by a user. This is done by enabling the data
mirroring option that can only be accessed under administrator mode.

D ata Mirroning |

¥ Enable data mirroring 2k,

All data files zaved on IE: "’I Cancel
are alzo saved on IE: 'I

If & matching directory iz miszing

™ Do nok mirrar that directany
" Give an ernor mezzage

%' Create that directary automatically

File Attributes: Files can be protected to varying degrees using the file attribute options.

Change File Attributes I
[:Mlnatrument DatabLs Databdta tech
File Name: [ [anLs (.9 =]
Directories: Files: — Changs File to Show
¥ Fead-only i Momal
[ Hidden ¢ Only Read-only
¥ trchive " Only Hidden
[~ System Al
Apply |

Get [nfo... | Cloze |

Starting the Multisizer 3 software with enabled security.

After all settings for security have been configured, every time the Multisizer 3 software
is started, the user is prompted to enter a user name and password. The software will
automatically configure according to the privileges granted to the user by the
administrator.

A After using the Administrator, Supervisor and/or Advance Operator modes,
in order to log off you must close down the Multisizer 3 program.

Back to TOC
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SECTION 11 SPECIFICATIONS

11.1

11.2

11.3

Dimensions and weight

Weight, Dimensions and Power (excluding computer)

Unpacked weight: 45 kg (99 Ib)
Width: 45 cm (18 in)
Depth: 60 cm (24 in)
Height: 60 cm (24 in)

Input Voltage within Set Ranges:
100 - 120 VAC; 230 - 240 VAC + 10%; single phase

Supply Frequency: 47 to 63 Hz inclusive
Power: Less than 55 volt-amps (watts)
Fuse types: 240 V, IEC (5x20 mm), Time delay (T), 3.15 A

A The use of other fuse types may result in damage to the instrument.

Environmental Conditions

a) This instrument is safe for indoor use only.

b) Installation category: 11.

c) Pollution degree: 1.

Operating Temperature: 5°C to 40°C

Relative Humidity: 10% to 80% without condensation

Altitude: Up to 2000 m (5500 ft). Above 7300 m (20,000 ft)

unpressurized transport may damage the monitor.

Electrolyte Solutions: All aqueous and non-aqueous electrolyte solutions
devised for use with aperture technology will be suitable
for use with the Multisizer 3. Electrolytes should be
compatible with glass, fluoropolymers, fluoroelastomers,
and polypropylene.

A Solvents unsuitable for use with silicone rubbers and silicone adhesives
are unlikely to be suitable for the Multisizer 3.

Operational Parameters

Particle Size Range: 0.4um to 1200um in diameter.
0.0336fL to 904.8 x 10°fL or um® in volume.
The upper size limit is dictated by solution viscosity and
particle density, and the lower limit by the aperture size,
electrolyte conductivity and environmental conditions.

Orifice Tube Sizes: 20 ym to 2000 uym apertures (nominal sizes). Each size
allows the measurement of particles in a range of 2% to
60% of aperture diameter.
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Aperture Range Range
(um) (um) (fL or ym®)

20 0.4-12 0.0336 - 905
30 0.6—18 0.113 — 3054
50 1.0 - 30 0.524 — 14140
70 1.4 — 42 1.440 — 38800
100 2.0-60 4.189 — 113130
140 2.8-84 11.49 — 310330
200 4.0-120 33.5 — 904830
280 5.6 — 168 92.05 — 2.483x10°
400 8.0 — 240 268 — 7.238 x10°
560 11.2 — 336 735.6 — 19.86 x10°
1000 20 — 600 4189 — 113.1 x10°
2000 40 - 1200 33540 — 904.8 x10°

Number of Channels:

Digital Pulse Processor:

Pulse Data:

Linearity:

Aperture Current Range:

Aperture Current Accuracy:

Polarity error:
Time mode range:
Metering System:

Metered Sample Volumes:
(Volumetric mode only)

Volumetric pump accuracy:

Regulatory Compliance

Pulse data is digitized and can be processed to achieve
up to 300 size channels for any sleeted range. The
number of channels and range can be reprocessed as
necessary.

High-speed digitalization of the signal allows the use of
pulse area analysis and other techniques for additional

particle characterization. This information may be used
at a later time to recalculate the size distribution using

different parameters.

Up to 525,000 pulses per analysis.

t 1 % for diameter

+ 3 % for volume.

30 yA — 6000 pA in 0.2 YA steps

+ 0.4% of setting

Less than 0.5%

0.01 to 1000 seconds, selectable in 10 ms increments

Mercury-free wide range metering pump

Continuously selectable from 50ul to 2000l
Better than 99.5%

The software is 21 CFR part 11 compliant

Back to TOC
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21 CFR Part 11, 118

I-léé
ACCUVETTE®, 21, 31, 37
Administrator Mode, 120, 121, 124, 125
Analysis Report, 48
Analysis Settings, 40
Analytical volume, 52
Aperture, 1, 2, 3,4, 5,6, 7, 18, 20, 21, 22,
23, 24, 26, 29, 30, 31, 35, 36, 37, 40, 44,
46, 50, 58, 76, 98, 99, 100, 129
Aperture current
Excessive, 7
Aperture List
Edit, 35
Aperture Tube, 5, 21, 22, 23, 35
Aperture Tube
Changing. See Removing Aperture Tube
Removing, 23
Aperture Tube, 18, 19, 21, 22, 26, 35, 46
Fitting, 21
Installing, 24
Setting Up, 22
Aperture Viewer, 18, 30
Apertures
Damaged, 7
As Accumulated, 104
Audit Trail, 122, 124
Setting, 124
Average, 68, 69, 70

—

Background, 55, 56, 57, 81, 82
Running, 55
Subtracting, 56
Between Cursors, 98, 99, 100
Bin Spacing, 50

—

Calibration, 6, 29, 33, 34, 38
Verification, 29
Calibration constant, 6
Calibrator, 31, 33, 39
Choosing, 31
Running, 33
Cautions, 5, 6
Chemical, 6
Electrical, 6
Cells, 28, 44, 104
Change Aperture Wizard, 23, 35

PN 8321681 Rev. B

INDEX

Channels, 2, 4, 40, 50, 86, 98, 99, 130
Cleaning, 58
Compare Statistics, 84
Concentration Index Bar, 32, 38
Connect to Multisizer 3, 14, 17
Connections, 9
Control Mode, 41, 42

Manual, 41

Modal Count, 41

Selecting, 42

Time, 41

Total Count, 41

Volumetric, 41
Control Program, 14
Control Sample, 53, 54, 84
Convert Pulses to Size, 2, 49
Coulter Principle, 1, 2.
Current and gain, 28, 43, 44, 46
Current and Gain, 28

Setting, 28
Custom logo, 107

D I

Data Export, 106
Data Mirroring, 128
Default Preferences, 80, 110
Demodata, 61, 80
Density, 53
Destination Directory, 48
Diameter, 50, 104
Digital Pulse Processing, 2
Dilution Factor, 54
Disconnect from Multisizer 3, 15
Dispersant agent, 45
Distribution, 42, 95
Cumulative <, 97
Differential, 95
Types, 95
Distribution Types, 95

e 1

Electrical interference, 7
Electrical Sensing Zone, 1, 2
Electrode, 18, 20
Electrolyte, 5, 6, 7, 9, 11, 21, 25, 26, 31, 35,
37,40, 44, 45, 46, 52, 55, 58, 59, 129
Electrolyte
Selecting, 26
Electrolyte Volume, 52, 81
Electronic Records, 118
Electronic Signature
Generating, 126
Applying, 127
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Electronic Signatures, 118

Enter Sample Info, 51, 53
Equivalent Spherical Diameter, 2, 53
ESZ. See Electrical Sensing Zone
Exporting Data, 47

I

FDA, 118
File
Opening, 60
File Attributes, 128
File History, 122, 123
Getting, 123
File Name, 47, 53
Generating, 47
Flushing, 46
Fonts, 107
Frontal Panel, 18

G I

Graph Options, 106

—

Installation, 8

Instrument Controls, 15
International Standard 1ISO 13319, 2
Interpolation Points, 86

K I

Kd, 6, 34, 35, 81

L I

Language, 109
Linear X axis, 97
Location, 8
Logarithmic X axis, 97
Login, 122

M I

Main Menu Bar, 14, 17, 23, 33, 35, 38
Mass, 3, 52, 53, 95
Metering pump, 58
Metering Pump, 27
Adjusting, 27
Modal value, 31, 33, 39
Multiple runs, 42
Multisizer Il Edit, 50
Multi-Tube Overlap, 76, 77
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N I

Noise Level, 29, 43
Measuring, 29

I E—

Operational checks, 122
Optics, 30
Aligning, 30
Overlay, 63, 64, 65, 66, 67
Open, 65, 67
Save, 66
Overlaying Files, 63

I ——

Page Setup, 107

Particle Concentration, 42, 58
Using Large Apertures, 58

Particle Size, 1, 2, 76

Preferences, 80, 94, 101, 102, 103, 105,
106, 107, 108, 109, 110, 111, 114, 115
Costumizing, 94
Saving, 109

Preferences File, 80, 114

Preferences Menu, 80

Preview, 32, 37, 57

Prferences, 80. Menu

Printed. See

Printed Report, 85, 86

Printer, 93

Printing, 48, 93

Pulse, 1, 2, 46, 89, 90, 94, 102, 103, 104,
118, 130

Pulse Graph, 103

Pulse Listing, 103

Pulses, 2, 49, 89, 102

Pulses Graph, 89

I V—

Regulatory Compliance, 118
Report, 3, 9, 48, 80, 82, 83, 85, 86, 87, 88,
89, 90, 91, 92, 93
Report, 80, 111
Printing, 80
Results, 60
Saving, 60
Viewing, 60
Reviewer, 125
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Sample, 7, 18, 25, 51, 52, 53, 54, 57, 81, 82,
84, 85, 98. Info
Running, 57
Sample Analysis, 40
Sample Compartment, 18, 25
Sample Dispersion, 7
Sample Info
Short, 82
Standard, 81
Sample Information, 51
Entering, 51
Sample Platform, 18
Sample Statistics, 54, 84, 85
Sample volume, 52
Saving, 46, 50, 80, 109, 111, 115
Security, 14, 15, 119, 120, 125
Setting Up, 119
Security Level, 14, 120
Settings, 41, 49, 50, 51, 56, 57, 109, 111,
116, 117
Shape Factor, 53
Shutting down the Multisizer 3, 17
Size Bins, 50
Size classes, 2, 4, 86, 100
Size distribution, 2, 3, 4, 42, 50, 53, 76, 78,
82, 85, 88
Size Graph, 82, 94, 95, 98
Size Interpolation, 86, 94, 100
Size Listing, 85, 86, 94, 98
Size Statistics, 83, 88, 94, 99
Size Trend, 72, 73, 74, 105
Creating, 72
SOM. See Standard Operating Method
SOP. See Standard Operating Procedure
Specific Surface Area, 104
Specifications, 129
Standard Operating Method, 41, 47, 49, 50,
51,111
Changing, 41
Saving, 50
Standard Operating Procedure, 51, 109,
112, 114
Saving, 114
Standard Operating Procedures
Creating, 111
Standard Operation Procedure, 50, 80
Statistics, 83, 84, 85, 99
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Status Panel, 16, 32, 37, 41, 55, 57
Stirrer, 18, 19, 20
Stirrer Rotation Control, 18
Stirrer Speed Control, 18
System, 27, 51, 58, 59
Cleaning, 58

T

Threshold, 42, 43, 50

Toolbar, 108

Trap, 19

Trend, 72,73, 74, 75, 91, 92, 94, 101, 102,
Trend Graph, 91, 94, 101

Trend Listing, 92, 94, 102

U I

User Account, 120, 121, 126
Adding, 120
User Names and Passwords, 121, 122
Selcting, 121
User Privileges, 125
Assigning, 125
Granting, 125

v 1

Verfication. See Calibration
View Options, 103
Voltage, 1, 4, 6, 11, 12, 13
Volume, 58, 88, 104

w1

Warnings, 5
Chemical, 5
Electrical, 5
Fire, 5
Mechanical, 5

Windows Colors, 108

- x

X Axis, 97
Scale, 97
X-Axis, 104
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