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Foreword

Customer Support

Intended Use

Proprietary Statement

Congratulations on becoming a proud operator of the
CELL-DYNO 3200 System. Using state-of-the-art technology,
we have desighed your instrument to function consistently
and dependably on a day-to-day basis.

The CELL-DYN 3200 System is backed by dedicated
professionals who excel in engineering, training, and technical
expertise. As you are a valued customer, we will teach you how
to operate, maintain, and troubleshoot your system.

For continuing service, we also provide telephone technical
assistance should you need additional information or
assistance in diagnosing a problem. This service is available 7
days a week, 24 hours a day in the United States.

If a problem should arise that cannot be resolved by
telephone, on-site support is offered by Abbott’s Field Service
Representatives. Our Field Service Representatives are
extensively trained in all aspects of Abbott instrumentation,
which assures proficiency in diagnosing, isolating, and
correcting problems.

Abbott Laboratories is dedicated to manufacturing the highest

quality, most reliable instrumentation available. We look
forward to serving your needs in any way possible.

United States: 1 (800) CELL DYN or 1 (800) 235-5396
Abbott Diagnostics Customer Support Center:

5440 Patrick Henry Drive

Santa Clara, CA 95054

Canada: 1 (800) 387-8378

International: Call your local customer support representative.

The CELL-DYN 3200 is a multiparameter hematology analyzer
designed for in vitro diagnostic use in clinical laboratories.

The entire contents copyrighted 1995 by Abbott Laboratories.
Abbott Laboratories’ software programs are protected by
copyright. All rights are reserved. The software was developed
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Patent Statement

Instrument Disclaimer

Pictorial Disclaimer

solely for use with Abbott Laboratories equipment and for in
vitro diagnostic applications as specified in the operating
instructions. No part of this document may be reproduced,
stored, or transmitted in any form or by any means
(electronic, mechanical, photocopied, recorded, or otherwise)
without the prior written permission of Abbott Laboratories.

The following U.S. Patents are relevant to the CELL-DYN 3200
Instrument: 4,726,237; 5,017,497: and 5,378,633.

All operating instructions must be followed. In no event shall
Abbott be responsible for failures, errors, or other liabilities
resulting from a customer’s noncompliance with the
procedures and precautions outlined herein.

The sample printouts/screens contained in this manual are for
information and illustration purposes only. Abbott
Laboratories makes no representations or warranties about the
accuracy and reliability of the information on the printouts/
screens, and this information is not to be used for clinical or
maintenance evaluation.

Abbott Instrument Warranty

Abbott Laboratories warrants CELL-DYN Instruments sold by
Abbott Sales Representatives (the “Instrument”) to be free
from defects in workmanship and materials during normal use
by the original purchaser. This warranty shall continue for a
period of one (1) year, commencing twenty-one (21) days from
date of shipment to the original purchaser, or until title is
transferred from the original purchaser, whichever occurs first
(the “Warranty Period”).

If any defects occur during the Warranty Period, contact your
Abbott Customer Support Center immediately and be prepared
to furnish pertinent details concerning the defect, the
Instrument model number, and the serial number.

Abbott’s Warranty coverage limits are as follows:

1. Abbott Customer Support Center: 24 hours per day, 7
days per week phone support in the United States.

CELL-DYN® 3200 Operator’s Manual
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2. Field Service Representative support: 8:30 A.M. to 5:00 P.M.
Monday through Friday (excluding all Abbott-observed
holidays).

3. Any on-site service performed at other times and all
service required to correct defects or malfunctions not
covered by this Warranty (as noted in the paragraph
below) will be billed at Abbott’s labor rates then in effect.

This Warranty does not cover defects or malfunctions which:

1. Are not reported to Abbott during the Warranty Period
and within one week of occurrence.

Result from chemical decomposition or corrosion.

Are caused by customer or third party abuse, misuse, or
negligence, or by failure to comply with any requirement
or instruction contained in the applicable Abbott
Operations Manual.

4. Result from maintenance, repair, or modification
performed without Abbott’s authorization.

Abbott’s liability for all matters arising from the supply,
installation, use, repair, and maintenance of the Instrument,
whether arising under this Warranty or otherwise, shall be
limited solely to the repair or (at Abbott’s sole discretion)
replacement of the Instrument or of components thereof. In
no event shall Abbott be liable for injuries sustained by third
parties, incidental or consequential damages, or lost profits.
Replaced parts shall become the property of Abbott
Laboratories.

THE FOREGOING IS THE SOLE WARRANTY MADE BY
ABBOTT LABORATORIES REGARDING THE INSTRUMENT,
AND ABBOTT SPECIFICALLY DISCLAIMS ALL OTHER
WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND OF
FITNESS FOR A PARTICULAR PURPOSE.

The CELL-DYN 3200 Series Hematology Systems are
manufactured by Abbott Diagnostics, a wholly owned
subsidiary of Abbott Laboratories, at 5440 Patrick Henry Drive,
Santa Clara, CA 95054, U.S.A. Please direct all inquiries
concerning information in this manual to the foregoing
address.

NOTE: Direct all inquiries regarding equipment
problems to the Abbott Customer Support Center.
(U.S. customers only.)
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Trademark Statements

TEFLONUO is a registered trademark of E.l. DuPont de Nemours
Co., Inc.

VACUTAINERO is a registered trademark of Becton, Dickinson,
and Company.

TYGONUO is a registered trademark of Norton Performance
Plastics.

LEVEY-JENNINGS[ is a registered trademark of Levey Jennings
Company.

Canon® is a registered trademark of Canon Inc.
BJC-600e™ is a trademark of Canon Inc.

OKIDATAUO is a registered trademark of Oki America, Inc.
MICROLINED is a registered trademark of Oki America, Inc.
CELL-DYNUO is a registered trademark of Sequoia-Turner
Corporation, a wholly owned subsidiary of Abbott
Laboratories.

DYN-A-WIPEL is a trademark of Abbott Laboratories.

MAPSSL] is a trademark of Sequoia-Turner Corporation, a
wholly owned subsidiary of Abbott Laboratories.

Venojectlld is a registered trademark of Terumo Medical
Company.
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How to Use This Manual

Overview

Manual Organization

This Operations Manual contains complete instructions for
using and maintaining the CELL-DYNDO 3200 System.

This manual was designed to fill several needs, from providing
step-by-step operating instructions to listing accessory part
numbers. You will find it a valuable aid as you learn to use the
system and an essential reference thereafter.

A basic principle of effective learning is to proceed from the
general to the specific. That is the way the material in this
manual is presented. And that is how we wish to present the
manual to you.

The first and most important step is to get acquainted with the
Master Table of Contents. For this reason, we start with a brief
overview to show you how the information is organized in
sections.

After that, we explain how the manual is physically designed
to help you locate desired information quickly and easily.

Finally, we discuss different ways material is presented for
different purposes and explain various icons that identify
specialized types of information in the text.

Please take the time to read and understand this brief
preparatory section.

Front Matter

The pages in front of the Master Table of Contents contain
two main sections: A Foreword that includes customer support
and intended use information, and How to Use This Manual
that includes a description of the organization. These pages
also contain proprietary, warranty, trademark statements, and
Manuall Revision and Status Logs.

Section 1. Use or Function

This section provides an overall description of the system and
its components. It names the major system components and
tells what they are used for.
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Section 2 . Installation Procedures and Special Requirements

This section provides instructions for installing the CELL-DYN
3200 system. It explains proper location, installation, setup,
and configuration to meet your laboratory’s specific needs.

Section 3 . Principles of Operation

This section explains the principles behind the system’s
operation. It describes what the system measures and how
those measurements are made. It also explains the translation
of those measurements into useful data and reports for the
user.

Section 4 . Performance Characteristics and Specifications

This section contains useful details on the dimensions of the
instrument, proper operating environment, and performance
specifications.

Section 5. Operating Instructions

This section contains detailed instructions to set up the
instrument and explains the procedures for daily start-up and
shutdown, sample collection and handling, routine operation
of the instrument, sample analysis, and use of the data log.

Section 6 . Calibration Procedures

This section takes you step by step through the calibration
process. It discusses calibration materials, guidelines, and
methods, including troubleshooting procedures and corrective
action.

Section 7 . Operational Precautions and Limitations

This section contains a summary of known factors that may
adversely affect the proper operation of the instrument or the
quality of the output.

Section 8 . Hazards

This section covers possible hazards arising from the operation
of the instrument, as well as decontamination and waste
handling procedures.

Section 9 . Service and Maintenance

This section discusses routine maintenance and cleaning on a
daily, weekly, monthly, and “as needed” basis. Also included
are detailed instructions for removing, cleaning, and replacing
various components to ensure proper system performance.

Vi
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Section 10 . Troubleshooting and Diagnostics

This section discusses the diagnostics capability of the
instrument. It contains a troubleshooting guide to help users
identify probable causes of a system malfunction or of suspect
data, and to suggest the proper corrective action.

Section 11 . Quality Control

This section covers the proper mixing, handling, and running
of control material, setting up QC files and using the QC
capabilities of the instrument, and setting up and using the
X-B Analysis Program. It also provides a review of the
Westgard Rules.

Section 12 . Printers

This section reviews the setup and use of printers for graphics
output and ticket printing.

Section 13 . Sample Loader

This section includes material from all the previous sections
which pertains specifically to the installation, operation, and
maintenance of the Sample Loader.

Appendices

Appendix A describes how to use bar codes on the
CELL-DYN 3200 and contains information on bar code types
and bar code labels.

Appendix B lists the part numbers of components, accessories,
controls, reagents, and consumables associated with the
CELL-DYN 3200 System for user convenience when placing
orders.

Index

This section contains an alphabetical listing of subject matter
to help users quickly locate specific information about the
system.

CELL-DYN® 3200 Operator’s Manual
9140181B — November 1997

Vii



Search | TOC| Go Back |

Manual Construction

The physical construction of the manual supports its sectional

organization.

Master Table of Contents
The Master Table of Contents at the

beginning of this manual

lists each section and its subsections.

Section Separators and Tables of Contents

A large separator tab marks the start

of each section. A section

table of contents is located immediately behind this tab in

most sections.

Text Conventions Used in This Manual

The following list summarizes the text conventions that are

used in this manual:

Information Presentation Examples
Menu name Sans serif font, all capital letters, | MAIN MENU
DATA LOG menu
Soft keys (screen label Sans serif font, all capital letters, | [RUN]
keys) enclosed in brackets
Keyboard/keypad keys Regular font, initial capital arrow keys
letters only when appropriate T arrow key
Enter key
ESC key
Page Up key

the pound (#) key
the asterisk (*) key

Status Regular font, all capital letters READY
STANDBY
INITIALIZED

Data entry field Regular font, enclosed in angle <OPERATOR ID> field

brackets

Screen message or other Courier Waste Full

screen display

ON and OFF All caps, regular font ON
OFF

Soft Keys (Screen Label Keys)

Screen labels are menu keys displayed at the bottom of the

display screen. Directly below the di

splay screen is a row of

eight unlabeled pressure-sensitive keys which correspond to

viii
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Keyboard/Keypad Keys

the menu labels. Pressing one of these keys (on the membrane
keypad) initiates the action specified by the corresponding
menu label.

This manual indicates that one of these “soft keys” is to be
pressed by showing the label in all caps, bold, sans serif font,
and enclosed in brackets. For example, when the manual calls
for the operator to press the key under the RUN label and then
the key under the SPECIMEN TYPE label, the text will read
“Press [RUN] followed by [SPECIMEN TYPE].”

In some cases, the operator must press a key on the PC
keyboard or on the pressure-sensitive keypad on the front of
the instrument. Such keys include the Enter key, the ESC key,
the pound (#) key, and other special function keys. Special
function keys, such as the arrow keys, are in regular type. The
arrow symbol may be substituted for the word. For example,
the text will read “Press the arrow keys” or “Press the 1 key” or
“Press the 1 arrow key.”

Graphic Conventions Used in This Manual

Throughout the text, signal words and icons appear where the
nature of the information warrants special attention.

NOTE: The note signal word appears adjacent to an
important point of information that is relevant to the
current subject matter.

This manual uses four icons to warn users of possible danger.
These icons are:

WARNING: Potential Biohazard. The biohazard icon
alerts users to an activity or area where they may be
exposed to infectious materials or substances.

WARNING: Electrical Shock Hazard. The electrical
hazard icon alerts users to the possibility of electrical
shock in the described activity or at the posted
location.

WARNING: The general warning icon alerts users to
other potential health or safety hazards.

> B &b
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CAUTION: The general caution icon appears adjacent
to an explanation of conditions that could interfere
with the proper functioning of the instrument.

>

DANGER: Class Il B Laser Light. The laser icon alerts
warns against direct exposure to the laser light beam
generated by the Optical Bench Assembly.

>
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Revision Log

Instructions: Use this log to provide a permanent record to verify that revised chapter(s) and/or
page(s) have been added to this manual.

1. Record the document control number of the revised section in the first column. You will
find the number in the footer. Make an entry for each chapter you receive and place in the
manual.

2. Record the revision date, also found in the footer, in the second column.

3. Record the current CELL-DYN 3200 System software version in the third column.

4. Write your initials or signature in the fourth column to verify that you have placed the
revised page(s) in the manual.

5. Record the date that you added the revised section to the manual in the fifth column.

Document Revision
Control Revision Software Incorporated Date
Number Date Version by Incorporated
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Conclusion

We hope you have found this preview of the manual useful.
The information in this section should help you better
understand the construction and organization of this manual
and help you get started easily and quickly.
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Overview

The CELL-DYNO 3200 is a multiparameter, automated
hematology analyzer designed for in vitro diagnostic use in
clinical laboratories. The instrument has two versions, the
automated sample loader (CELL-DYN 3200SL), and manual
closed sampler (CELL-DYN 3200CS). An example of each
version is shown in Figures 1.1 and 1.2.

The term CELL-DYN 3200 refers to both versions unless either
the Closed Sampler (CS) or Sample Loader (SL) model is
specifically stated. The terms open sample and closed sample
are used interchangeably with open sampler and closed
sampler. Generally, when referring to the mode of operation,
the terms Open Sampler and Closed Sampler are used and
when referring to components of the instrument, Open
Sample and Closed Sample are used, e.g., Open Sample
Aspiration Probe.
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Figure 1.1: CELL-DYN 3200SL

The CELL-DYN 3200SL is equipped with a Sample Loader
Module. The Sample Loader provides continuous automated
closed sampling for up to 50 closed tube samples at a time. The
Sample Loader may also be referred to as the Auto Sampler.
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Intended Use

Figure 1.2: CELL-DYN 3200CS

The CELL-DYN 3200CS is equipped with a built-in manual
Closed Sample Aspiration Module which aspirates blood from
a closed collection tube that has been inserted in the Closed
Sample Module.

Both models aspirate blood from open collection tubes. This
method is referred to as the Open Sampler mode.

The CELL-DYNO 3200 is a multiparameter, automated
hematology analyzer designed for in vitro diagnostic use in
clinical laboratories.

The CELL-DYN 3200 generates the following hematologic
measurements on EDTA anticoagulated whole blood:

WBC — White Blood Cell or leukocyte count

NEU — Neutrophil absolute count %N — Neutrophil percent

LYM — Lymphocyte absolute count %L — Lymphocyte
percent

MONO — Monocyte absolute count %M — Monocyte percent
EOS — Eosinophil absolute count %E — Eosinophil percent
BASO — Basophil absolute count %B — Basophil percent

RBC — Red Blood Cell or erythrocyte count

1-2
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HGB — Hemoglobin concentration

HCT — Hematocrit

MCV — Mean Cell Volume

MCH — Mean Cell Hemoglobin

MCHC — Mean Cell Hemoglobin Concentration
RDW — Red Cell Distribution Width

PLT — Platelet or thrombocyte count

MPV — Mean Platelet Volume

PDW*— Platelet Distribution Width

PCT* — Plateletcrit

* Clinical significance has not been established for these
parameters. Therefore, they are not reportable.
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System Components

The CELL-DYN 3200 consists of three major modules, the
Analyzer, Data Module, and the Display Station. The Analyzer
and Data Module are housed in single chassis. The Display
Station is a standalone module. Figure 1.3 lists the major
subassemblies in each of the modules.

The Analyzer contains the hardware to aspirate, dilute, and
analyze each whole blood specimen.

The Data Module contains the components for analyzing,
storing, and reporting specimen results.

The Display Station module consists of a 15 color monitor
and pressure-sensitive keypad for selecting the displayed
commands that operate the system.

The Sample Loader attaches to the front of the CELL-DYN
3200SL Analyzer and is an integral part of the SL model. The
Sample Loader is discussed throughout this manual where
appropriate. It is also discussed in detail in Section 13.

CELL-DYN |3200 System

Analyzer

Flow Panel

Electrical Power Supply
Pneumatic Power Supply
Laser Optics Assembly
Syringe Drive Assemblies
Open Sample Probe Assembly
Reagent/Waste System

Sample Loader (SL model only)

Closed Sample Tower Assembly

Data Module Display Station
486 Computer 15" Color Monitor
Floppy Disk Drive Membrane Keypad
Hard Disk Drive
PC Keyboard
Serial/Parallel Interface Ports
Printed Circuit Boards

Figure 1.3: CELL-DYN 3200 System Components

CELL-DYN® 3200 Operator’s Manual
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Analyzer Components

The major components of the Analyzer are listed below and
shown in Figures 1.4 through 1.8.

Front Panel

Right Front Cover

Left Front Cover

Front Skirt Cover (CS model)

Sample Loader (SL model)

Status Indicator Panel

Closed Sample Tower Cover

Open Sample Aspiration Probe with Touch Plate

Flow Panel

Closed Sample Aspiration Tower Module

Shear Valve Assembly

Syringes (4)

Sample Transfer Peristaltic Pump

Optical Flow Cell Assembly

Laser Optics Bench Assembly (behind Flow Panel)
HGB Flow Cell/Mixing Assembly

WBC Mixing Chamber

RBC/PLT Mixing Chamber

Open Sample Aspiration Probe and Wash Block
Normally Closed Valves (6)

Diluent Reservoirs (2)

Open/Closed Mode Switching Assembly (Y-Valve
Assembly)

Sheath Filter

Waste Chambers (4)

Venting Chamber

Bubble Traps

Aerosol Filter

Normally Open Pinch Valves
Ultrasonic Sensor

LED Sensor

Left Side Panel
Fan with Air Intake Filter

1-6 CELL-DYN® 3200 Operator’s Manual
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Right Side Panel

Rear Panel

Floppy Disk Drive Slot

Main Power Switch

Main Power Connector

Display Station Communications Connector
Line Frequency and Line Voltage Select Switches
Fuse

Fan with Air Intake Filter

Serial and Parallel Interface Ports (Data Module)
Keyboard Connector Port

Touch Pad Connector Port

Waste Sensor Connector

Waste Outlet Tube Connector

Diluent/Sheath Inlet Tube Connector

WBC Lyse Inlet Tube Connector

HGB Lyse Inlet Tube Connector

Analyzer Serial Number Label

Disk Storage Container

CELL-DYN® 3200 Operator’s Manual
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Front Panel

The major components of the Front Panel are depicted in
Figure 1.4. A brief functional description of each component

follows.
Left Front Cover Right Front Cover
[}
Status Indicator ~ eove EE=
Lights = cume
Il Touch
Tower Cover T || Plate

Sample Loader

Figure 1.4: Cell-Dyn 3200SL Analyzer Front Panel
Left Front Cover

The Left Front Cover protects the left portion of the flow
panel. The cover is hinged on the left, opening from the center
to expose the left half of the flow panel. Access to the left half
of the flow panel is necessary to view the operation of the left
flow panel components, to access the solenoids, pinch valves,
normally closed valves, and to perform certain maintenance
procedures. The cover is held in place by hinges and a release
latch. It may be removed from the instrument.

1-8 CELL-DYN® 3200 Operator’s Manual
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Right Front Cover

Front Skirt Cover

Closed Sample Tower Cover

The Right Front Cover protects the right portion of the flow
panel and supports the Touch Plate and Status Indicator Panel.
The cover is hinged on the right, opening from the center to
expose the right half of the flow panel. Access to the right half
of the flow panel is necessary to view the action of the right
flow panel components, to access the syringe assemblies,
solenoids, pinch valves, normally closed valves, and to
perform certain maintenance procedures.

The cover is held in place by hinges and a release latch.
Because two sets of wires — one for the Status Panel and one
for the Touch Plate — are connected to the inside of the Right
Front Panel, this cover should be removed only if necessary.
Before attempting to remove the cover, disconnect the
connector attached to the Status Panel circuit board and the
two connectors attached to the Touch Plate circuit board.
Remember to re-connect the connectors when reattaching the
cover.

The Front Skirt Cover protects the lower front part of the flow
panel. The skirt should be removed to access the two lower
Normally Closed Valves on the left side of the Flow Panel. The
Skirt is removed from the instrument by removing the four
Phillips-head screws holding the Skirt to the Analyzer. The
Skirt on the SL model has two removable sections adjacent to
the Flow Panel. The section on the right side should be
removed to provide easy access to all four syringes and two
syringe drives.

The Closed Sample Tower Cover protects the Tower Assembly
and Shear Valve. The Tower Cover for the SL model is larger
than its counterpart on the CS model in order to cover the top
central portion of the Sample Loader. Part of the cover is
translucent to allow viewing of the Shear Valve’s operation.
The cover is held in place by two pins at the bottom and two
release latches at the top. Both covers have an Interlock Sensor
Switch which prevents the instrument from operating in the
Closed Mode if the cover is not in place.

CELL-DYN® 3200 Operator’s Manual
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Status Indicator Panel

Open Sample Aspiration Probe

Touch Plate

Three Status Indicator Messages (illuminated by green,
yellow and red LEDs) indicate the status of the Analyzer. The
status messages are:

« Ready (green light) —the Analyzer is ready to process a
specimen

e Busy (yellow light) —the Analyzer is busy with a normal
operational sequence

e Fault (red light) —the Analyzer is unable to process
specimens due to an existing fault condition

The Open Sample Aspiration Probe is used to aspirate whole
blood from an opened collection tube. The wash block moves
down to the end of the probe and returns to a position that is
covered by the Right Front Cover. When Closed Sampler mode
is selected, the Wash Block moves down to the end of the
probe and remains down until the Open Sampler mode is
again selected.

The Touch Plate is used to start the run cycle for (1) both the
Open Sampler and Closed Sampler modes on the CS model
and (2) Open Sampler mode only on the SL model. It is located
directly behind the Open Sample Aspiration Probe and is part
of the Right Front Cover. Pressing the Touch Plate starts the
selected run cycle.

Closed Sample Aspiration Tower Module

The Closed Sample Aspiration Tower is used to aspirate
whole blood from a closed collection tube. It is activated when
the Closed Sampler mode is selected on either the SL or CS
model and the Touch Plate is pressed. The configuration of the
Tower Module differs depending on the model.

In the CS model, the Tower Module consists of the following
components:

Aspiration/Vent Needle
Wash Block

Tube Spinner (includes motor and belt)

Door Assembly (includes Tube Holder, Bar Code Reader,
Swivel Door, Solenoid, and Interlock
Switch).

1-10
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In the SL model, the Tower Module consists of the following
components:

e Aspiration/Vent Needle
* Wash Block
e Tube Spinner (includes motor and belt)

The Door Assembly is eliminated from the Tower, and the Bar
Code Reader is moved to the Sample Loader which also
contains the Mixer Assembly.

The major components of the Tower Module are briefly
described below:

e A two-part Needle consisting of a venting needle and an
aspiration needle that pierces the collection tube stopper,
vents vacuum or pressure from inside the tube, aspirates
the whole blood, and is retracted for rinsing at the end of
each cycle

e A Tube Spinner to grasp and spin the tube for bar code
reading

e The Driver Motor and Belt to operate the Tube Spinner

e A Closed Sample Door/Tube Retainer which holds a
single closed collection tube in the proper position for (1)
reading the bar code if applicable, and (2) stopper
penetration and sample aspiration by the needle

CELL-DYN® 3200 Operator’s Manual
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Flow Panel

The major components of the Flow Panel are depicted in
Figure 1.5. A brief functional description of Flow Panel
components follows.

Sample Transfer Peristaltic RBC Mixing Chamber Open Sample Probe
Pump WBC Mixing Chamber HGB Flow Cell  (with Wash Block)
Vent Waste Chambers \ / Shear Valve ¥ Valve Normally Closed Valves
/

\ N
T\
I

e}
é Diluent

7
Tube Spinner

VA

Reservoir HGB L Svri
Sheath Closed Sample Needle yse syringe ) Waste Chambers
Reservoir (With Wash Block) WBC Lyse Syringe
Normally Closed Valves Sample Injection Syringe Diluent/Sheath Syringe
Figure 1.5: Flow Panel Components

Shear Valve Assembly

The three-piece ceramic Shear Valve isolates a precise volume
of whole blood by means of a shearing action as the front and
rear sections of the valve rotate. The aspirated blood is isolated
in three separate volume segments — one for the WBC
dilution, one for the HGB dilution and one for the RBC/PLT
dilution.
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Syringe Assembly

There are two syringe driver assemblies, each containing two
syringes. Each syringe is operated by its own stepper motor.
The function of each syringe is described below:

e Diluent/Sheath Syringe — (1) delivers a specific volume
of diluent to transport the RBC segment from the Shear
Valve to the RBC/PLT Mixing Chamber and to dilute the
segment prior to measurement, and (2) delivers a specific
volume of diluent to transport the HGB segment from the
Shear Valve to the HGB Mixing Chamber and to dilute
the segment prior to measurement.

e HGB Lyse Syringe — delivers a specific volume of HGB
Lyse to the HGB Mixing Chamber/Flow Cell to further
dilute the HGB segment prior to measurement.

e WBC Lyse Syringe — delivers a specific volume of WBC
Lyse to transport the WBC segment from the Shear Valve
to the WBC Mixing Chamber and to dilute the segment
prior to measurement.

 Sample Injection Syringe — injects a specific volume of
the diluted sample into the Optical Flow Cell for RBC/
PLT, WBC (WOC), and WBC (NOC) measurements.

Sample Transfer Peristaltic Pump

The Sample Transfer Peristaltic Pump is composed of a rotor
and a pump tube holder. It is used to transfer the WBC
dilution, RBC/PLT dilution, and HGB/NOC dilution to the
Optical Flow Cell from their respective mixing chambers.

HGB Flow Cell and Mixing Chamber

The HGB Flow Cell Assembly is integrated with a mixing
chamber and contains the following components:

e Afully enclosed (light-tight) mixing chamber with optical
windows and electronics

e An LED Light Source

e A Photodetector for measuring the light transmitted.

WBC Mixing Chamber

The WBC Mixing Chamber is used to swirl mix the WBC
dilution.
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RBC/PLT Mixing Chamber

Wash Block

Normally Closed Valves

Diluent Reservoir

Sheath Reservoir

Waste Chambers

Bubble Traps

Aerosol Filter

Pinch Valves

The RBC/PLT Mixing Chamber is used to swirl mix the
RBC/PLT dilution.

There are two Wash Blocks on the instrument, one for the
Open Sample Aspiration Probe and one for the Closed Sample
Needle. Both Wash Blocks work in a similar fashion: After
aspiration, they move down the outside of the probe or
needle, rinsing it with diluent. The diluent rinse is then
transferred to the waste chamber.

The Normally Closed Valves prevent the backflow of reagents
in critical areas when the power is turned off.

The Diluent Reservoir maintains the diluent supply for
cleaning and sample dilution.

The Sheath Reservoir maintains a constant sheath supply for
hydrodynamic focusing in the Flow Cell.

The Waste Chambers collect the waste liquid from the
Analyzer flow panel.

The Bubble Traps (not shown) are used to prevent bubbles
and liquid from being pulled into the vacuum accumulators
and the vacuum pump.

The Aerosol Filter (not shown) is used to prevent aerosols
escaping into the atmosphere.

The Pinch Valves (not shown) are used to control air and
liquid throughout the Analyzer.
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Closed Mode Aspiration Tower

The Aspiration Tower contains the Aspiration/Vent Needle,
Needle Wash Block, Sample Tube Spinner Assembly, and
tubing to aspirate blood samples from closed sample tubes.

Vent/Aspiration Needle

The Vent/Aspiration Needle combines both venting and
aspiration of blood samples from closed sample tubes.

Wash Block

Discussed in the previous subsection.

Spinner Assembly

The Spinner Assembly consists of a tube holder, motor, and
belt. These are attached to the Closed Mode Aspiration Needle
drive mechanism, and they move up and down in tandem
with the needle. As the Spinner Assembly and needle descend
together, the spinning tube holder centers and rotates the
sample tube, allowing the Bar Code Reader to read the bar
code on the sample tube. After the bar code is read, the needle
penetrates the rubber stopper and aspirates the sample.

Bar Code Reader

The Bar Code Reader is an LED type and can accommodate
Code 39, Code 128, CODABAR, and Interleave 2 of 5 formats.
On the CS model, the Bar Code Reader is located to the right
of the door opening on the Door Assembly. On the SL model,
the Bar Code Reader is located to the left of the Mixing
Assembly on the Sample Loader.

Door Assembly (CS Model)

The Door Assembly consists of a tube holder/door, Bar Code
Reader, Interlock Switch, and electrical latch to open the door
after aspiration has occurred. The Interlock Switch will cause
the instrument to halt if the door is opened between the time
the Touch Plate is pressed and the system emits a beep to
indicate that aspiration is completed. Opening the door during
this period will cause a Fatal Fault condition.
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NOTES

1-16 CELL-DYN® 3200 Operator’s Manual
9140181B — November 1997



Section 1

Search | TOC| Go Back |

Use or Function

Left Side Panel

Fan

The only major component on the Left Side Panel is the Fan,
shown in Figure 1.6.

A Fan cools the internal components of the Analyzer.

® ®
Air Filter
®
®
®
=
A B
Figure 1.6: Left Side Panel
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Right Side Panel

The major components on the Right Side Panel are depicted in
Figure 1.7. A brief functional description of each component

follows.
® ®
[=] —_
Floppy Disk Drive

o
O

® ®
R S

Figure 1.7: Right Side Panel Components

Floppy Disk Drive

The Floppy Disk Drive allows information to be downloaded
or uploaded using a 3.5 floppy disk.
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Rear Panel

The major components on the Rear Panel are depicted in
Figure 1.8. A brief functional description of each component

—t

Serial Number

o7
o

Data Station Module

follows.
Main Power Switch Disk Storage Container Fan
/ / \
@ ] @ / @ ®
Analyzer _ ©

G

round o
Connection
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oo
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@

Waste Waste
Sensor Connector

Reagent Inlet Panel

Power Supply Module

FUSE

L [(h AC IHPUT
j Sl %
® & | HlE . |
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Figure 1.8: Rear Panel Components
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Main Power Switch
The Main Power Switch turns on power for the Analyzer, Data
Station, Display Station, and Sample Loader (SL model only).
Main Power Connector

This receptacle is used to connect the main power cord to the
instrument.

Power Supply
The Power Supply Module supplies the power to operate the
Analyzer and Data Module.

Line Frequency and Line Voltage Select Switches

These switches are used to select the Line Frequency and
Voltage for the Analyzer (refer to Figure 1.9).

Line Voltage
Select Switch

| LINEFREQ LINE VOLTAGE
SELECT SELECT WARNING: FOR CONTINUED
/@ @
Line Frequency
Select Switch
© ©
@ @

LINE FREQ LINE FREQ
SELECT SELECT

.] .j lj 100V 50HZ
.j E El 120V 50HZ
.j El I] 220V 50HZ
.] Ij |:l 240V 50HZ
@ |:l .j E 100V 50HZ
|:l .j El 100V 50HZ
@ I:l E. E 220V 50HZ
El ﬂ El 240V 50HZ
C

Main Power Connector

Figure 1.9: Power Supply Module
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Fuse
An 8-amp (110/120 V) or 4-amp (220/240 V) Fuse protects the
Analyzer from electrical spikes.

Fan

A Fan cools the internal components of the Analyzer.

Waste Sensor Connector

The waste-full sensor plug connects to the Waste Sensor
Connector port. The ground shield on the cable should be
attached to the ground connector on the rear panel. When the
electrical sensor is tripped, the EXTERNAL WASTE FULL
message is generated and the READYstatus is inhibited until
the situation is corrected. The Analyzer interprets a
disconnected plug the same way as a full waste container.
Therefore, if the waste is routed to a drain, the dummy plug
(supplied in the accessory kit) must be inserted in the
connector.

Waste Outlet Tube Connector

This port is used to connect the waste outlet tube.

Diluent/Sheath Inlet Tube Connector
This color-coded (red) port is used to connect the diluent inlet
tube with its associated cap, sinker and label.

WBC Lyse Inlet Tube Connector
This color-coded (purple) port is used to connect the WBC lyse
inlet tube with its associated cap, sinker and label.

HGB Lyse Inlet Tube Connector
This color-coded (blue) port is used to connect the HGB lyse
inlet tube with its associated cap, sinker and label.

Analyzer Serial Number Label

Although not an instrument component, the Analyzer Serial
Number may be required when consulting with the Customer
Support Center.

Disk Storage Container

This container is used to store the installation and Set Up
disks.
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Top Panel

Flow Cell Assembly

The Flow Cell Assembly contains the fluidics and hardware
needed to hydrodynamically focus the RBC/PLT and WBC
sample streams in the path of the laser beam for analysis. The
primary components of this assembly are:

e Sample Feed Nozzle — a specially designed tube used
to deliver the diluted sample into the sheath stream

e Sample Flow Cell — an optically clear quartz
chamber with a central square opening of a specific
size, which flares out into a cone at the bottom of the
flow cell

Laser Optics Bench Assembly

The Laser Optics Bench Assembly (located behind the Flow
Panel) contains the Helium-Neon laser, the flow cell, the
optics and the detectors required for the enumeration and
differentiation of the white blood cells, red blood cells, and
platelets (refer to Figure 1.10).

Orthogonal (90° and 90°D) Laser Tube
Scatter Light Detectors /

/

[ A

|

DANGER
Avoib DIRECT EXPOSURE T6 BEAM

Forward Angle
(0° and 10°) Light
Laser Optical Flow Cell Detectors

Figure 1.10: Optical Bench
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Data Module Components

The major components of the Data Module are depicted in
Figure 1.11. The functional description of each component

follows.

Graphics Printer

PC Keyboard
Connector

|| -COM1 (LIS Connector)

Computer

1
oo oo
Ticket Printer — | ot Jjo ol || — COM2 (Unused)
S L1
o) o o]
Display Station || H Analyzer
Connector BDM
o E Diagnostics
Membrane | = ©  (Unused)
Keyboard = || [ afen Jo 1
— 2 HSSL
HSSL Connector |
] onnector
Q@
&} ®
Figure 1.11: Data Module Components - Rear Panel

e Intel 486DX microprocessor

< 8 megabytes RAM (expandable to 16 megabytes)

* VGA graphics with 1 megabyte cache

e 2 enhanced parallel ports and 2 serial ports

e 2 FIFO UART Com1 and Comz2 ports

e 3 PClI slots

CELL-DYN® 3200 Operator’s Manual
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Data Storage

Printed Circuit Boards

Data storage consists of a 3.5-inch, 1.4 megabyte Floppy Disk
Drive and a one gigabyte EIDE (enhanced IDE) Hard Disk
Drive.

The floppy disk drive is used to update the software program
and to download data. The hard drive is used to store the User
Interface Software and Patient Data Log. It has sufficient
capacity to store the most recent 10,000 cycles, including
numeric and graphics data.

A set of Printed Circuit Boards constitutes the measurement
and control electronics for detection, amplification, and
processing of signals.

Display Station Interface Connector

The Display Station Interface Connector allows data to be
sent to the monitor and data to be received from the
Membrane Keypad (Soft Keys) on the Display Station.

HSSL (High Speed Serial Link) Connector

The High Speed Serial Link transfers data between the Analyzer
and the Data Station Module. The HSSL Connector on the
Data Station Module connects to the HSSL Connector on the
back panel of the Analyzer.

Membrane Keypad Interface Connector

Graphics Printer Connector

Ticket Printer Connector

The Membrane Keypad Interface Connector allows data to
be sent from the Membrane Keypad on the Display Monitor to
the Data Station.

This port is used to connect the printer cable when the printer
is used to print data in a graphics format.

This port is used to connect the printer cable when the printer
is used to print data in a ticket format.

LIS (Laboratory Information System) Connector

Two serial ports are provided. COML1 is used to connect the
Laboratory Information System to the Data Station Module.
COM2 is unused.
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PC Keyboard Connector

The PC Keyboard Connector port is used to connect the
standard computer keyboard.

Display Station Components

The major components of the Display Station are shown in
Figure 1.12. The functional description of each component

follows.

AU May 14 1997 11:00
Ready Operator 1D
Sequenice # 0016

- XBREG: OAN  XBWBG O/in  OPen Sampler

SUSPECT

WBG 0.00 Kl s 8
NEU 000 000 s ] 3
0.00 0.00 %L VAR L) Z W

MONO 000 0.00 %m o £ ¢
8

¥

EOS 000 000 %E
DASO 000 0.00 %B DFLT(NLWER)

RBG 0.00 M
HeB 0.0 g/aLL COMPLEXITY OBIGATY
HOT A

Pg
MCHC o/dL 8,
Vi A SAMPLING ERR

PLT 750 Kl
MPU 648 1l

Membrane
Keypad —__

Degauss

Side Pincushion

Contrast

V Size V Shift H Size . Switch
Reset to Default Brightness

ON/OFF

Figure 1.12:  Display Station Components
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Display Monitor

Soft Keys

Membrane Keypad Cable

Video Cable

Power Cord

Screen Controls

A 15-inch diagonal, high-resolution Display Monitor with
16-color illumination displays all alphanumeric and graphics
data.

A row of eight unlabeled pressure-sensitive Soft Keys
(membrane keypad) is located directly below the screen. Each
key initiates a function defined by the screen label currently
displayed directly above it.

The Membrane Keypad Cable allows commands to be
transferred from the Display Monitor to the Data Station.

The Video Cable allows data from the Data Station to be
transferred to the Display Monitor.

A built-in power cord on the Display Station connects to an
outside power supply and provides power to the monitor and
keypad.

The Controls available on the Display Monitor are shown in
Figure 1.12. The Brightness and Contrast controls are located
under the control panel shown in the figure.

Sample Loader Components

The major components of the Sample Loader are depicted in
Figure 1.13. The functional description of each component
follows.
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Aspiration Needle

Wash Block

Spinner Motor

Tube Spinner

Tube Mixer

®
Y

Bar Code Reader

Racks

Tower Cover

Bar Code Reader

Figure 1.13: Sample Loader Components

Each Sample Loader Rack is able to accommodate up to 10
tubes. Racks are labeled with rack number and tube position,
and with a 2-digit Bar Code 39 format.

The Tower Cover on the SL model, although not part of the
Sample Loader, has an Interlock Sensor Switch which prevents
the loader from operating if the cover is not in place. If the
cover is removed during operation, the Sample Loader comes
to an immediate halt, causing a fatal fault. This feature
provides further safety for the operator.

The Bar Code Reader is an LED type and can accommodate
Code 39, Code 128, CODABAR, and Interleave 2 of 5 formats.
On the SL model, the Bar Code Reader is located on the
Sample Loader. It reads the bar code on the tube when the
tube is at the aspiration station.
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Tube Sensor Assembly

Mixer Assembly

Printer

Reagent System

Introduction

The Tube Sensor Assembly senses the presence of a sample
tube at each Mixing Station.

The Mixer Assembly consists of a double-tube holder directly
attached to a stepper motor. As the rack advances, the tube
holder descends and grabs the tube. The tube holder rotates 15
times in an outward motion of approximately 135 degrees.
The double-tube configuration of the tube holder allows each
tube to be held and mixed twice in succession before it passes
to the mixing station. An air cylinder governs the rotation
movement of the tube holder.

The Printer is discussed in detail in Section 12: Printers.

The Reagent System is formulated specifically for the
CELL-DYN 3200 Series instrument flow systems in order to
provide optimal system performance. Use of reagents other
than those specified in this manual is not recommended as
instrument performance can be affected. Each CELL-DYN 3200
system is checked at the factory using the specified reagents
and all performance claims are generated using these reagents.

The three reagents used with the CELL-DYN 3200 are:
e RBC/PLT Reagent - Diluent/Sheath
e WBC Reagent - WBC Lyse
e HGB Reagent - CN-Free HGB/NOC Lyse

Reagents must be stored at room temperature to ensure optimal
performance. All reagents should be protected from direct
sunlight, extreme heat and freezing during shipment and
storage. Temperatures below 32° F (0°C) may cause reagent
layering that changes the tonicity and conductivity of the
reagents. If any reagent has been frozen, it should not be used.
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The reagent inlet tubes have a cap attached that minimizes
evaporation and contamination during use. However, reagent
quality may deteriorate with time. Therefore, use all reagents
within the dating period indicated on the label.

CELL-DYN Reagents

CELL-DYN 3200 Diluent/Sheath (L/N 03H79-01)
CELL-DYN Diluent/Sheath is formulated to meet the
following requirements:
e Act as the diluent for the RBCs, PLTs and hemoglobin

e Maintain the stable diluted cell volume of each red cell
and platelet during the count and sizing portion of the
measurement cycle

e Serve as a sheath fluid for the hydrodynamic focusing
process

e Serve as a rinsing agent for the fluidics system
e Provide background counts equal to or less than:
WOC: 0.10 x K/pL
NOC: 0.10 x K/pL
RBC: 0.02 x M/pL
HGB: 0.10 x g/dL
PLT: 5.0 x K/uL

CELL-DYN 3200 CN-Free HGB/NOC Lyse (L/N 03H80-01)

e CELL-DYN CN-Free HGB/NOC Lyse is formulated to
meet the following requirements:

e Rapidly lyse the red blood cells and minimize the
resultant stroma

= Strip the white cell cytoplasm leaving the nuclear
membrane intact so the white cell nucleii can be
enumerated

e Convert hemoglobin to a stable chromagen complex that
IS measurable at 540 nm.
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CELL-DYN 3200 WBC Lyse (L/N 03H78-01)

CELL-DYN WBC Lyse is formulated to meet the following
requirements:

Consumables

Act as the diluent for the WBCs
Osmotically lyse the red cells

Maintain the light scattering properties of the WBCs for
the duration of the measurement period

Provide sufficient wetting action to prevent accumulation
of air bubbles in the WBC flow system

Maintain a WOC background count equal to or less than
0.10 x K/pL

The following consumables are used with the CELL-DYN 3200
System:

Preprinted tickets
Color Ink Cartridges
DYN-A-WIPE™ Lint-free pads

Enzymatic Cleaner Concentrate

For information on ordering parts and accessories, reagents,
controls, calibrators, and consumables, please refer to
Appendix B - Parts and Accessories.
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Initial Preparation

Overview

Installation of the CELL-DYN 3200 should be performed by an
authorized Abbott representative to ensure that all system
components are functioning correctly and to verify system
performance.

NOTE: Installation of the Analyzer by an unauthorized
or untrained person could result in damage to the
system. Never attempt to install the system without an
authorized Abbott representative present.

The remainder of this chapter gives general requirements for a
successful installation. Procedures are also included for
installing the Printer and Sample Loader.

Package Inspection and Inventory

The instrument is shipped from the factory as follows:

CELL-DYN 3200SL

1 crate containing the instrument including Sample
Loader

1 box containing the CELL-DYN Accessory kit and
Sample Loader Accessory kit

1 box containing the Color Graphics Printer
1 box containing the Ticket Printer (optional)
CELL-DYN Reagents

CELL-DYN 3200CS

1 crate containing the instrument

1 box containing the CELL-DYN Accessory Kit
1 box containing the Color Graphics Printer

1 box containing the Ticket Printer (optional)
CELL-DYN Reagents

CELL-DYN®3200 Operator’s Manual
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CELL-DYN Accessory Kit
e Operator’s Manual
e Keyboard Cover
e Fuse, SB 8.0 amps 110/120V (2)
e Fuse, SB 4.0 amps 220/240V (2)
e Printer Paper 9.5” x 11”
 Power Cord (Analyzer)
e Reagent Line Kit
e Printer Stand
e Printer Cable
e Large Peristaltic Pump Tubing
e Waste Dummy Plug
< Interface Specification
« Wire Puller (Solenoids)

e RS232 Plug (Loop back)

Sample Loader Accessory Kit
e 5 Tube Racks (Pre-labeled)

The instrument will be uncrated and inspected for damage by
the trucking company when the system is delivered. If desired,
the trucking company will transport the instrument to the
laboratory and place it in the designated space.

Inspect the remaining boxes for damage. If there is any
damage or any crates or boxes are missing, contact the Abbott
Customer Support Center for assistance.

The reagents needed for installation are shipped when the
instrument is shipped. This shipment includes: WBC Lyse
Reagent, HGB Cyanide-free Lyse Reagent, and RBC Diluent/
Sheath.
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Space Requirements

Waste Requirements

The calibrator and controls needed for the installation are
shipped when the instrument is shipped. This shipment
includes: CELL-DYN Calibrator and Tri-level Control.

If any reagents, calibrator or control materials are missing,
contact the Abbott Customer Support Center for assistance.

Approximately 6 linear feet of space is required on the counter
top to accommodate the instrument, display station, and
printer. Sufficient space is required beneath for the reagents
and the waste container (if one is used).

Allow six inches of space behind the instrument and 12 inches
above and in front of the fan on the left side of the instrument
for air flow. In addition, allow adequate space around the
instrument to perform necessary maintenance procedures and
to provide service access.

Locate the instrument:

e On a stable, level surface

* On anonporous, nonabsorbent work surface and flooring
that can be easily cleaned and disinfected using
recommended procedures

e Away from direct sunlight
« Away from the path of a cooled or heated air outlet

« Away from any other instruments that may interfere with
it, such as a centrifuge, any x-ray equipment, MRI
equipment, a CRT, a video terminal, a computer, or a
copier

Place the reagents below the instrument.

Allow room for a suitable waste container or position the
instrument to permit the waste to be routed directly to a drain.
The drain must be suitable for disposal of waste with possible
biological and chemical hazard. Be sure that the waste outlet
tube is secured in the drain hole.

Regulations on permissible substances, and their amounts, for
disposal in public sewer systems vary from state to state and
even community to community. Customers are advised to be
knowledgeable about all applicable local, state, and federal
requirements, and the contents of their effluent streams,
before disposal of waste in public sewer systems.
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Power Requirements

Be sure that the system is located at the desired site before
attempting any connections. A minimum of three power
outlets are required for either model: one outlet for the
Analyzer, one for the Printer, and one for the Display Station.
If a Ticket Printer will also be installed, a fourth power outlet
will be needed. Grounded power outlets and a voltage
regulator for the Analyzer are required for optimum
performance.
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Installation Procedures and Special Requirements
Tubing Installation

Tubing Installation

Reagent and Waste Tubing

1.
2.

Locate the reagent tubing in the Accessory Kit.

Inspect each length of tubing carefully for damage or
cracks.

Attach the non-weighted end of the tubing with the
Purple WBC Lyse label to the Purple Connector on the
right side of the Rear Panel. (Refer to Figure 2.1.) This
reagent is for the WBC dilution. Wipe the outside of the
tubing with a damp lint-free pad (such as DYN-A-WIPEO)
and place the weighted end into the container of
CELL-DYN Sheath Reagent. Secure the cap. Place the
container on the same level as or lower than the unit.

Attach the non-weighted end of the tubing with the Red
Diluent/Sheath label to the Red Connector. This reagent
is for the RBC dilution and for rinsing the flow system.
Wipe the outside of the tubing with a damp lint-free pad
(such as DYN-A-WIPE[) and place the weighted end into
the container of CELL-DYN Diluent/Sheath. Secure the
cap. Place the container on the same level as or lower than the
unit.

Attach the non-weighted end of the tubing with the Blue
HGB Lyse label to the Blue Connector. This reagent is for
the HGB dilution. Wipe the outside of the tubing with a
damp lint-free pad (such as DYN-A-WIPE) and place the
weighted end into the container of CELL-DYN HGB Lyse.
Secure the cap. Place the container on the same level as or
lower than the unit.

Attach the Waste Outlet Tubing to the Waste Outlet
Connector. Place the end of the tubing with the cap and
sensor into the waste collection container. Ensure that
the waste collection container is adequately labeled.
Secure the cap, or remove the cap from the tubing and
place the tubing into a drain suitable for collection of
waste with possible biological and chemical hazard. Be sure
that the tubing is secured to the drain hole.
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ﬁ
Waste Outlet Connector WBC Lyse Connector

Waste Full Sensor

@

HGB Lyse Connector Diluent/Sheath Connector

Figure 2.1: Reagent Inlet Panel

7.

Normally Closed Valves

Locate the Waste-Full Sensor Plug attached to the cap's
electrode wires. Insert the plug into the Waste Sensor
connector located on the Reagent Inlet Panel. Attach the
ground shield on the cable to the connection on the rear
panel. When the waste tubing is placed directly into a drain,
insert the Dummy Plug (found in the Accessory Kit) into
the Wast SensorConnector.

If the waste tube is placed directly into a drain, insert the
Dummy Plug (provided in the Accessory Kit) into the
Waste Sensor Connector, as the EXTERNAL WASTEFULL
alert will activate if no plug is inserted. For information
on ordering a Waste Dummy Plug, refer to Appendix B —
Parts and Accessories.

To gain access to all six Normally Closed Valves on the Flow
Panel, open both the Left and Right Front Covers and remove
the Tower Cover. Remove the Front Skirt (CS model) or move
the Sample Loader (SL model) away from the instrument.
(Refer to instructions later in this section for opening and
removing these components.)
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Before shipment, the tubing is removed from these valves. To
ensure correct system operation, the tubing must be
completely inserted in all the valves before the instrument
power is turned ON. Follow the directions below to open the
front covers and remove the Skirt or Sample Loader to allow
access to all the Normally Closed Valves. Refer to Figure 2.2.

Sample Loader

Left Front Cover Right Front Cover

READY @
BUSY @
FAULT @

Phillips-head Screws

Figure 2.2: Analyzer Front Covers — SL Model

Open Left Front Cover

Open Right Front Cover

To open the Left Front Cover on both the SL and CS models,
press the upper right corner of the cover to release the cover
latch. Swing the cover all the way to the left to completely
expose the left side of the Flow Panel. If necessary, it is possible
to lift the cover off its hinges to completely remove it from the
instrument.

To open the Right Front Cover on both the SL and CS models,
press the upper left corner of the cover to release the cover
latch. Swing the cover all the way to the right to completely
expose the right side of the Flow Panel. Because of the
attached Touch Plate and Status Panel, this cover should not
be removed from the instrument.
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Remove Tower Cover

Remove Front Skirt

Remove Sample Loader

Tubing Installation

To remove the Tower Cover on both the SL and CS models,
press the window on the cover to release the cover latch. Lift
the cover up and off the instrument.

To remove the Front Skirt Cover on the CS model, remove the
four Phillips-head screws, two on either side of the instrument,
which hold the skirt to the instrument frame. Pull the skirt
away from the instrument.

To remove the Sample Loader on the SL model, remove the
four Phillips-head screws, two on either side of the instrument,
which hold the Sample Loader to the instrument frame.
Carefully pull the loader away from the instrument
approximately 2-3 inches. Do not stretch the wiring or tubing
that connects the loader to the Analyzer.

NOTE: The tubing must be installed before the power is
turned ON for the instrument to operate correctly.
Follow the directions below to install the diluent
tubing.

1. Locate the six normally closed valves on the flow panel.
Refer to Figure 2.3 for the location of these valves.

2. The procedure described below applies to all the
Normally Closed Valves on the Flow Panel. Refer to Figure
2.4.

3. Select any of the Normally Closed Valves. Carefully insert
the diluent tubing into the slot at the top of the valve.
Work the tubing firmly back and forth with a flossing
motion until it is completely inserted into the valve and
resting on the bottom of the slot. Unless this tubing is
securely seated, the flow system will not function

properly.
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Normally Closed Valves

Normally Closed Valves

Figure 2.3: Normally Closed Valves

CELL-DYN®3200 Operator’s Manual
9140181B — November 1997

2-9



Search | TOC| Go Back |

Installation Procedures and Special Requirements

Tubing Installation

Section 2

Slot

Valve

Figure 2.4: Tubing in a Normally Closed Valve

4.

Flow Panel and Syringe Inspection
1.

When the tubing has been installed properly, it should
move back and forth freely.

Confirm that both ends of the diluent tubing are firmly
attached to the connectors.

Repeat steps 3 through 5 until the tubing has been
inserted in all six of the Normally Closed Valves.

Inspect the Flow Panel components for obvious damage
and to ensure the tubing is properly positioned under all
solenoid pinch valves.

If there is any damage, contact the Abbott Customer
Support Center.

When the inspection of the Flow Panel is completed, turn
the Main Power Switch to ON.

Before putting the front covers and skirt back on the
instrument, run several background counts (by pressing
the Touch Plate) to observe proper functioning of the
instrument. Check for leaks, crimps in the tubing, and
the opening of the Solenoid pinch valves. Observe the
operation of the syringes. The syringes should move
freely up and down with no evidence of air bubbles.
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5. If no problems are detected, close the Left and Right Front
Covers and press into place. Reattach the Tower Cover
and press into place (for the SL model, line up the two
holes on the bottom of the cover with the two pins on
the Sample Loader molding). On the CS model, reattach
the Front Skirt using the four Phillips-head screws. On the
SL model, slide the Sample Loader forward using the
center guide to properly align the loader with the
Analyzer. Reattach the loader using the four Phillips-head
screws.
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Overview

Printer Installation

Remove the printer(s) from its shipping container and visually
inspect it for damage. Find a suitable location adjacent to the
instrument. Be sure the printer power switch is in the OFF
position. Retain the manuals shipped with the printer(s) and
store them in a convenient location.

NOTE: If the printer is placed on top of the instrument,
be sure that the paper does not restrict air flow to the
rear panel fan.

Basic installation procedures follow for the Ticket and
Graphics Printers. When used with the CELL-DYN 3200, the
Graphics Printer prints color or black-and-white graphic
reports and the Ticket Printer prints tickets or black-and-white
graphic reports. Depending on the output desired, one or both
printers may be connected to the instrument.

Follow installation instructions carefully to be sure that the
printer(s) is connected to the correct port. (See Figure 2.5.) For
convenience, general instructions are provided for loading
individual pre-printed tickets in the Ticket Printer. For a
detailed description of the printer components and operating
instructions, refer to the manuals that accompany the printer.

IMPORTANT: The CELL-DYN 3200 System has been
configured for and tested on the following printers: Canon®
BJC-620™ color ink jet printer for graphics output, and
OKIDATA® MICROLINE® 320 dot matrix printer for ticket
printing. Abbott recommends using only these printers. If
other printers are substituted, problems may occur with your
printouts.
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Graphics Printer Port] v
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Ticket Printer Port
I ok
E’
| e
°

©) @
Figure 2.5: CELL-DYN 3200 Printer Ports

Graphics Printer Installation Procedure

The Graphics Printer is a Canon® BJC-620™ color ink jet
printer or compatible printer.

Assemble the printer as directed in the printer manual.

Make sure that the printer power switch is OFF. Plug the
power cord into the printer. Do not plug the other end
into an outlet until you are ready to load paper.

3. Make sure that the power to the instrument is turned OFF.
Remove the printer cable (which looks like a power cord
with two connectors) from the Accessory kit and plug one
end into the parallel port on the rear of the printer. (There
is a metal plate covering the printer’s serial port to avoid
confusion.) Fasten the wire clips to the connector for a
secure connection.
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Self-Test Pri ntouts

IMPORTANT

4. Plug the other end of the printer cable into the Graphics
Printer port on the back of the Data Module. (See Figure
2.5) Tighten the screws on the connector for a secure
connection.

NOTE: This port is configured for use as a graphics
printer only. To print tickets, you may connect a Ticket
Printer to the Ticket Printer port.

Install the ink cartridge as directed in the printer manual.
Load the paper as directed in the printer manual.

If necessary, refer to Section 5: Operating Instructions,
Subsection: Customize Report for instructions on
customizing the printout.

Run any self-test printouts before using the printer for the first
time. These self-tests may be run any time to verify proper
printer operation.

The CELL-DYN 3200 software automatically controls and
adjusts most print conditions for the Graphics Printer,
including page width and ribbon color. Occasionally, a few
settings may need to be changed in the printer’s software for
correct operation. If printing is not what you expect, refer to
the printer manual for guidance in making adjustments. If you
have additional questions or experience any problems, call the
Abbott Customer Support Center for assistance.

Ticket Printer Installation Procedure

The Ticket Printer is an OKIDATA® MICROLINE® dot matrix
printer or compatible printer.

The Ticket Printer is normally used to print result data on
blank or pre-printed tickets but can be used to print a
complete graphics report on continuous tractor-feed paper.
(Blank tickets are available in continuous tractor-feed sheets.
Pre-printed tickets must be loaded individually.)

Assemble the printer as directed in the printer manual.

2. Make sure that the printer power switch is OFF. Plug the
power cord into the back of the printer and plug the
other end into a grounded outlet.
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3. Make sure that the power to the instrument is turned OFF.
Remove the printer cable (which looks like a power cord
with two connectors) from the Accessory kit and plug one
end into the port on the rear of the printer. (The port is
constructed so that the connector will only fit in the
proper way.) Fasten the wire clips to the connector for a
secure connection.

4. Plug the other end of the printer cable into the Ticket
Printer port on the back of the Data Module. (See Figure
2.5.) Tighten the screws on the connector for a secure
connection.

NOTE: This port is configured for use as a ticket printer
only. To print graphics reports, you may connect a
Graphics Printer to the Graphics Printer port.

Install the ribbon as directed in the printer manual.

Load the paper or blank, continuous-feed tickets as
directed in the printer manual, OR, if you are using
pre-printed individual tickets, continue with the
following procedure.

Loading Individual Tickets in the Ticket Printer

Instructions are given for loading individual tickets. If fanfold,
continuous-feed tickets are used, they should be loaded as
directed in the printer manual for tractor-feed paper.

NOTE: To print on these tickets, the printer cable must
be connected to the Ticket Printer Connector.

1. Be sure that the printer is turned OFF and the printer
cable is connected to the Ticket Printer connector on the
back of the instrument. If the connection is incorrect,
turn the instrument power OFF, change the position of
the cable and turn the power back ON.

2. Set the ribbon cartridge headgap lever to adjust for the
thickness of the tickets. Refer to the printer manual for
detailed instructions.

3. Move the paper selection lever to the rear position to
select single-feed paper.

4. Open the access cover and be sure the guide wire on the
paper separator is pushed back into the locked position.

5. Raise the separator to its upright position.

2-16 CELL-DYN® 3200 Operator’s Manual
9140181B — November 1997



Search | TOC| Go Back |

Section 2

Installation Procedures and Special Requirements
Printer Installation

10.

Self-Test Printouts

Place a ticket on the paper separator and adjust the guides
so that they barely touch the edges of the ticket.

Pull the bail lever forward. The ticket will automatically
feed into place. Release the bail lever.

Be sure the printer is deselected (Sel indicator is not
illuminated). Set the Top of Form by pressing and holding
the TOF/Quiet key and pressing the Form Feed key to
move the ticket up or pressing the Line Feed key to move
the ticket down. (The ticket moves in very fine
increments so it can be precisely positioned.)

NOTE: The ticket will only move down to a certain
point to prevent potential ticket jams. Do not move the
top of the page below the paper bail.

Position the ticket so that the lower red line on the paper
shield (located between the print head and the paper) is
positioned where the first line of printing should occur.

NOTE: When the Top of Form is set, the position is
retained in the printer memory until it is reset.

Press the Sel key to select the printer. The printer is now
ready to print.

Run any self-test printouts indicated in the printer manual
before using the Ticket Printer for the first time. These self-
tests may be run any time to verify proper printer operation.
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Sample Loader Inspection (SL Model)

The Sample Loader is attached directly to the Analyzer to form
an integrated unit, as shown in Figure 2.6.

Four screws, two on either side, hold the Sample Loader to the
Analyzer. A power cord provides power from the Analyzer to
the loader, and an interface cable allows communication
between the Analyzer and loader. The Analyzer and Sample
Loader are also connected by two quick-disconnect tube lines,
one for pressure and one for vacuum.

The tube spinning and sample aspiration mechanism on the
Tower Module is identical on both the SL and CS models. The
Tower Cover on the SL model differs from its counterpart on
the CS model in two ways:

1. Itis larger in order to extend over the center portion of
the Sample Loader which contains the Bar Code Reader
and Mixing Assembly.

2. Itserves as a safety cover, halting operation of the Sample
Loader if it is removed.

e~ CELL-DYN 3200

®

Figure 2.6: Analyzer With Sample Loader
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To inspect the Sample Loader:

1.

Unpack the instrument from its shipping container and
place it on a flat surface.

Remove the protective plastic.

Inspect the Sample Loader for signs of obvious damage
and verify the loader is securely attached to the Analyzer.

Remove the set of 5 tube racks from the Sample Loader
Accessory Kit.

Inspect all the tubes for signs of damage.

Verify that each rack has a bar code label in position 1
and that the label is on the same side as the open slots.
Refer to Figure 2.7 for proper label placement and
alignment.

NOTE: For the Sample Loader to operate properly, the
racks must be placed to the right of the tower (the
“load” area) with the labels and slots facing the
operator, not the Analyzer, so that the Bar Code Reader
can read the rack label and the tube labels through the
rack slots. Refer to Section 13: Sample Loader for
additional information on the Sample Loader.

~ Rack Tube
Position Labels

Rack Bar Code Label

Figure 2.7: Tube Rack Showing Label Placement Locations
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Power On

1. Turn the instrument’s Main Power Switch to ON. When

the initialization process is complete, press the [RUN] key
to prime the instrument. When the priming process is
complete, the READY light on the Analyzer’s indicator
panel is lit and the message R EADY s displayed in the
Status Box on the monitor.

Prime the Sample Loader by running several blood
samples in the Closed Mode. If necessary, refer to the
directions given in Section 5: Operating Instructions,
Subsection: Sample Analysis on the CELL-DYN 3200SL,
Running Samples, Closed Mode Procedure.

Confirm that the background count is acceptable before
running patient samples.
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Overview

The principles the CELL-DYND 3200 uses to measure, count
and calculate the hematological parameters are discussed in
Sample Analysis Cycle Overview and Introduction to Flow
Cytometry within this section. Subsequent sections discuss the
measurement process for WBC, RBC, PLT, and HGB. The last
subsection, Operational Messages and Data Flagging, discusses
the flags generated by the instrument due to measured
parameters outside predefined limits, sample abnormality,
interference in the measurement process, or detection of an
abnormal subpopulation. Quality Control methodology is
discussed in Section 11: Quality Control.

The two independent measurement channels used in the
CELL-DYN 3200 are:

e The Optical channel for determining the WBC, NOC, and
RBC/PLT data

e The Hemoglobin channel for determining the HGB

During each instrument cycle, the sample is aspirated, diluted
and mixed before each parameter is measured.

NOTE: An increase in flags will occur in RRBC and
FWBC modes.

There are two modes of whole blood sample aspiration on the
CELL-DYN 3200. The operator selects the mode of aspiration
from the RUN screen.

e The Open Sampler Mode is used to aspirate the sample
from a collection tube that has been opened and is held
under the open sample aspiration probe.

e The Closed Sampler Mode is used to aspirate the blood
directly from a closed collection tube by piercing the tube
stopper. On the CS model, sample tubes are processed
manually. On the SL model, sample tubes are processed
automatically using the Sample Loader.
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The aspiration volumes are:

Open Mode 120 pL = 10%
Closed Mode (CS) 250 pL + 10%
Sample Loader (SL) 250 pL £ 10%

Once the mode of aspiration is selected, the whole blood
sample is aspirated to the Shear Valve by vacuum/pressure
action. An ultrasonic sensor, located upstream of the Shear
Valve, checks the integrity of the sample stream before it
enters the Shear Valve. An LED sensor, located downstream of
the Shear Valve, checks the sample stream to ensure the proper
amount of blood has been transferred through the Shear
Valve.
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Sample Aspiration

Sample Segments

RBC/PLT Analysis

Sample Analysis Cycle Overview

NOTE: Sample and reagent volumes given in this
section are stated as the nominal values. Slight
differences between instruments may cause these
volumes to vary. These differences are compensated for
by factory-set internal dilution factors.

A sample is aspirated either in Open Mode or Closed Mode
and transferred to the Shear Valve. The sample volume in
Open Mode is 120 pL. The sample volume in Closed Mode is
250 pL.

The Shear Valve rotates in order to separate three volumes of
the aspirated whole blood sample. The three volumes are:

20 pL for the WBC dilution
1.67 pL for the RBC/PLT dilution
12 pL for the HGB dilution

1. The Diluent/Sheath Syringe dispenses 2.79 mL of diluent
through the Shear Valve where the 1.67 uL RBC/PLT
volume is transferred to the RBC Mixing Chamber.

2. The segment and diluent are then routed to the RBC/PLT
Mixing Chamber where the dilution is swirl mixed. The
final dilution is 1:1672.

3. The Sample Transfer Pump transfers the RBC/PLT dilution
from the RBC/PLT Mixing Chamber to the Optical Flow
Cell Sample Feed Nozzle.

4. Diluent/Sheath reagent, under constant pressure in the
Sheath Reservoir, is directed into the Optical Flow Cell.

5. Sequentially, the Sample Metering Syringe injects 24 pL
of the RBC/PLT dilution into the flow cell at a pressure
(and speed) lower than that of the diluent/sheath
reagent.

6. The higher speed of the sheath, which surrounds the
RBC/PLT dilution, and the special geometry of the flow
cell combine to focus the RBC/PLT dilution stream so that
individual cells can be counted.
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Hemoglobin Analysis

WBC Analysis

A laser beam is focused on the flow cell. As the sample
stream intersects the laser beam, the light scattered by the
cells is measured by the forward (0° and 10°) detectors.

The Diluent/Sheath Syringe injects 2.29 mL of diluent
through the Shear Valve where the 12 pL HGB volume is
transferred to the HGB Flow Cell.

The HGB Lyse Syringe dispenses 0.30 mL of HGB Lyse
into the line after the diluent has transferred the HGB
volume to the HGB Flow Cell. The entry point for the
HGB Lyse is between the Shear Valve and the HGB Flow
Cell.

The segment, lyse, and diluent are routed to the HGB
Flow Cell where the dilution is swirl mixed. The final
dilution is 1:217.

A low-energy LED attached to the HGB Flow Cell
measures the absorbance of light at 540 nm. The
absorbance is proportional to the HGB concentration of
the sample.

WBCs are analyzed optically as follows:

1.

The WBC Lyse Syringe dispenses 0.973 mL of WBC Lyse
reagent through the shear valve where the 20 uL WBC
volume is transferred to the WBC Mixing Chamber.

The segment and reagent are then routed to the WBC
Mixing Chamber where the dilution is swirl mixed. The
final dilution is 1:49. The diluted sample remains in the
mixing chamber for 14 seconds for the lysing of the red
blood cells.

The Sample Transfer Pump transfers the WBC dilution
from the WBC Mixing Chamber to the Optical Flow Cell
Sample Feed Nozzle.

Diluent/Sheath reagent, under constant pressure in the
Sheath Reservoir, is directed into the Optical Flow Cell.

Sequentially, the Sample Metering Syringe injects 46.5 uL
of the WBC dilution into the flow cell at a pressure (and
speed) lower than that of the diluent/sheath reagent.

The higher speed of the sheath, which surrounds the
WBC dilution, and the special geometry of the flow cell
combine to focus the WBC dilution stream so that
individual cells can be counted.
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7. A laser beam is focused on the flow cell. As the sample
stream intersects the laser beam, the light scattered by the
cells is measured at four different detectors located in the
forward (0° and 10°) and side (90° and 90°D) angles.

Fragile WBCs and Resistant RBCs

When running samples in the normal Patient mode, the
operator may suspect the presence of fragile WBCs when the
FWBC flag is displayed or may suspect the presence of resistant
RBCs when the RRBC and NRBC flags are displayed.

In the case of samples containing fragile WBCs or resistant
RBCs, an alternate method is used to measure white blood
cells. The results of this method are referred to as the Nuclear
Optical Count (NOC). The NOC measurement is derived from
the HGB dilution as described below. Refer to Nuclear Optical
Count and Resistant RBC later in this section for additional
information.

There are two different key labels on the RUN screen, one for
fragile WBCs and one for resistant RBCs, but they activate the
same alternate measurement procedure. Refer to Run Menu
Soft Keys, Subsection: Specimen Type in Section 5: Operating
Instructions for a discussion of the Specimen Types available.

When the Fragile WBC specimen type is selected, both NOC
and WOC are reported in the Data Log but only the NOC
value is reported as WBC on the RUN screen and Laboratory
Worksheet.

When the Resistant RBC specimen type is selected, both NOC
and WOC are reported in the Data Log. Either NOC or WOC is
reported as WBC (based on algorithmic decision-making) on
the RUN screen and Laboratory Worksheet.

NOTE: When QC specimen type is selected, both NOC
and WOC are reported in the Data Log. Either NOC or
WOC is reported as WBC (based on algorithmic
decision-making) on the RUN screen.

The analysis for Fragile WBC and Resistant RBC is performed
as follows:

1. The RBC/PLT analysis occurs as described in RBC/PLT
Analysis above.

2. After the HGB sample is measured (refer to Hemoglobin
Analysis above), the Sample Transfer Pump transfers the
diluted solution from the HGB Flow Cell to the Optical
Flow Cell Sample Feed Nozzle.
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Results Displayed

Instrument Flushed

Instrument Rinsed

3. Diluent/Sheath reagent, under constant pressure in the
Sheath Reservoir, is directed into the Optical Flow Cell.

4. Sequentially, the Sample Metering Syringe injects 140 L
of the HGB dilution into the flow cell at a pressure (and
speed) lower than that of the diluent/sheath reagent.

5. The higher speed of the sheath, which surrounds the HGB
dilution, and the special geometry of the flow cell focus the
HGB dilution stream so that individual cells can be
counted.

6. A laser beam is focused on the flow cell. As the sample
stream intersects the laser beam, the light scattered by the
cells is measured at the same four detectors used for the
WBC Analysis. The nuclei of the lysed cells are counted.

7. The WBC Analysis occurs as described in WBC Analysis
above except that the diluted WBC segment is lysed in
the WBC Mixing Chamber for an additional 15 seconds.

All data is transmitted to the Data Module for analysis. Results
are computed for all parameters and are displayed on the RUN
screen. Results are also stored in a log format called the Data
Log.

1. The remaining sample segment from the aspiration
process is flushed to Waste Chamber #2.

2. The remaining segments in the WBC and RBC Mixing
Chambers are flushed to Waste Chamber #3.

3. The segments sent to the Optical Flow Cell are flushed to
Waste Chamber #4.

1. The Open Sample Aspiration Probe is rinsed internally
and externally with diluent/sheath.

2. In Closed Mode, the needle is rinsed internally and
externally with diluent/sheath.

3. The WBC and RBC/PLT Mixing Chambers are rinsed with
diluent/sheath.

4. The Optical Flow Cell and Sample Line tubing are rinsed
with diluent/sheath.

5. The HGB Flow Cell is rinsed with diluent/sheath.
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Introduction to Flow Cytometry

The CELL-DYN 3200 uses flow cytometric techniques to
analyze the RBC/PLT, WBC, and NOC populations. This
section gives a brief introduction to the principles of flow

cytometry.?

Flow cytometry is a process in which individual cells or other
biological particles in a single file produced by a fluid stream
are passed through a beam of light. A sensor or sensors
measure, by the loss or scattering of light, the physical or

chemical characteristics of the cells or particles.3

Flow cytometry enables the rapid screening of large numbers
of cells and provides quantitative cell analysis at the single-cell
level. The basic components of a flow cytometer include:

A sample collector and transporter

A flow system to focus the sample flow stream
A light source and focusing optics

Light collectors, signal detectors, and polarizers
Data collection and storage

Data display and analysis

Orthogonal (90° and 90°D) Laser Tube
Scatter Light Detectors

Forward Angle
(0° and 10°) Light
Laser Optical Flow Cell Detectors

Figure 3.1: Optical Bench
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Detection with the Optical Bench

The optical bench assembly contains the components that
make up the flow cytometer. It is depicted in Figure 3.1. The
main purpose of the optical bench is to detect the light
scattered by the cells as they pass through the flow cell. The
detection process is discussed in this section.

The light source is a vertically polarized 10 mW helium-neon
laser with a wavelength of 632.8 nm. The laser beam passes
through a cylindrical lens which changes the shape from a
circle to an ellipse. The beam is then directed through a

125 um slit which blocks the weaker outer edges. This process
yields a uniformly intense beam approximately 80 pm wide
that allows the cell stream to wander slightly in the flow cell
and still be exposed to the same light intensity. An imaging
lens centers the focused laser beam onto the quartz flow cell.

The Sample Transfer Syringe injects different sample dilutions
into the sheath stream in the Optical Flow Cell. The sample is
hydrodynamically focused into a small stream approximately
30 um in diameter. This focused stream aligns the diluted cells
in single file as they pass through the light beam, which allows
them to be detected one at a time in the sensing region of the
detectors.

Since the average diameter of the cells are smaller than the
focused laser beam, the cells do not scatter much laser light. If
the remaining unscattered light were allowed to reach the 0°
and 10° (forward) detectors, it would saturate the electronics.
Therefore, an obscuration bar blocks 0° — 1° of the forward
unscattered light beam. The forward angles of scatter are
directed to a perforated mirror. The 0° (1° - 3°) light scatter
passes through the mirror to the 0° silicon photodiode
detector. The 10° (7° — 10° or narrow angle) light scatter is
deflected off the mirror to the 10° silicon photodiode detector.

The orthogonal scatter is directed through a 700 um slit which
blocks the scatter from the walls of the flow cell. A beam
splitter then separates the orthogonal light scatter into two
portions. One portion of the light is directed to the 90° PMT.
The remaining light is directed through a horizontal polarizer.
Only light that has changed polarization (depolarized) can
pass through the polarizer to the 90°D PMT. (PMTs are used
because relatively little light is scattered at this angle.)

The light signals collected by each detector are converted into
electrical signals or pulses. The pulses are digitized based on
intensity and sorted into 256 channels for each angle of light
measured.
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If a pulse falls above the hardware threshold in the 0° and 10°
detectors, the cell counter counts the pulse and stores it for
further evaluation. Pulses that fall below this threshold are not
included in the count.

The information from each detector is collected in list mode.
This format stores the channel information from each of the
four dimensions. The data is then used to determine the WOC
differential and RBC, PLT, and NOC counts. Data stored on
floppy disks in the list mode format may be reconstructed into
scatterplots at any time or analyzed by different algorithms as
revisions are made.

Sample Stream

Sheath Stream

Sample Feed
Nozzle

Figure 3.2: Optical Flow Cell

In a flow cytometer, the cell suspension is transferred from the
mixing chamber through a sample tube into a special flow
chamber with a small opening at the tip. The suspension is then
injected into a stream of fast-moving, cell-free liquid (sheath
fluid). Since the two liquids travel at different rates of speed,
they do not intermingle. The special geometry of the flow cell
and the flow rate of the sheath fluid forces the cells into single
file. This process is known as hydrodynamic focusing. (Refer
to Figure 3.2 for a drawing of the Optical Flow Cell.)
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As the cells enter the view volume (specific viewing area),
they intersect with the laser beam. The different types of cells
scatter the laser light at different angles, yielding information
about cell size, internal structure, granularity and surface
morphology. The optical signals the cells generate are detected
and converted to electrical impulses which are then stored and
analyzed by the computer.

Flow cytometers generally measure two angles of scatter.
Forward angle light scatter is a measure of cell size. Side
angle (orthogonal) light scatter is a measure of cell surface
and internal structure but is primarily a measurement of
internal granularity. Combining the information from the two
scatter measurements provides more accurate discrimination
between cell populations than either single measurement. (See
Fig. 3.3 for an example of the light scatter measured by the
CELL-DYN 3200.)
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WBC Measurement

Overview

The Optical Channel is used for the determination of WBC
data. During sample aspiration, 20 puL of sample is segmented
in the Shear Valve for WBC measurement. The WBC Syringe
dispenses 0.973 mL of WBC lyse to the Shear Valve. The
sample and lyse are then transferred to the WBC Mixing
Chamber where the dilution is swirl mixed, resulting in a 1:49
dilution ratio.

The Sample Transfer Pump transfers the WBC dilution from
the mixing chamber to the sample feed nozzle in the Optical
Flow Cell. At the same time, sheath reagent, under constant
pressure in the Sheath Reservoir, is transferred to the sheath
feed nozzle in the Optical Flow Cell and injected into the cell.
At the same time, the Sample Metering Syringe injects 46.5 pyL
of the WBC dilution into a sheath stream. The sample stream
is then hydrodynamically focused to align the cells in single
file as they pass through the Optical Flow Cell, which is an
optically clear quartz chamber. A vertically polarized Helium
Neon Laser is the light source.

The instrument measures:

e Both types of forward angle light scatter (1° to 3°, referre