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Next Generation Instrument Design
ACQUITY UPLC™ is a fully integrated modular system 
which delivers unprecedented uptime, throughput and 
productivity. The application of advanced system 
diagnostics, eCord™ technology and Connections® 
INSIGHT™ remote monitoring capabilities will be 
discussed. 
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UPLC™ Technology Review

• A new class of separation science
– Based on chromatography columns with very small particles
– Based on instruments designed to take advantage of the small 

particles

• Provides improved resolution, speed, and sensitivity

• Suitable for chromatographic applications in general
– Appropriate for improving existing methods
– Appropriate for developing new methods
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HPLC: 7 Analgesics in 25 minutes
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Gradient Table
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UPLC™:7 analgesics in 25 seconds

Components
Peak #1 – Acetaminophen 
Peak #2 - 2-Acetomidophenol
Peak #3 - Caffeine
Peak #4 - Acetanilide
Peak #5 - Acetylsalicylic Acid
Peak #6 - Salicylic Acid
Peak #7 – Phenacetin 
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Moving from HPLC to UPLC™
Increased Productivity and Solvent Savings
Column 
Volume
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Total Liters of solvent for 1000 injections:
HPLC: 35.2L Vs. UPLC™: 1.9L
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Moving from HPLC to UPLC™
Improved Resolution

UPLC™
1.7 µm 

Peaks = 168
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Why Change from HPLC to UPLC™?
Improved sensitivity

100 pg/mL

Time1.00 2.00 3.00

%

3

Mass1 > Mass2
796

1.72
2.08Rt = 2.08 min, Customer Compound A,

100pg/mL, 10µL injection. 
Phenomenex column 2.0x30mm, 4um
Peak Width = 6 secs
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0.83
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Rt = 0.83 min, Customer Compound A,
100pg/mL, 10µL injection. 
ACQUITY UPLC™ Column C18 2.1x50mm, 1.7um
Peak Width = 1.8 secs

HPLC

UPLC

Method Comparison 100pg/mL, 10µL injection
Nicholas Ellor
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2nd Generation Hybrid:
Bridged EthylSiloxane/Silica Hybrid Particles

Anal. Chem. 2003, 75, 6781-6788

Waters Patented Technology
No. 6,686,035 B2 Bridged Ethanes

In Silica Matrix
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ACQUITY UPLCTM Technology
Ultra performance by design

Detectors:
Optical and/or Mass Spec
Tunable UV or Photodiode Array
Optimized flow cell for UPLCTM

High speed data sampling for

Column Manager:
Innovative pivot design
Positions column to detector
E-CordTM connection

Sample Manager:
Low dispersion XYZZ’ Format
Fast cycle times
Low carryover
Plates and/or vials
Optional Sample Organizer

Binary Solvent Manager:
High pressure blending
Binary gradients
Four solvent choices
On-line degassing
Low dispersion design
UPLC pressure capabilities

Sample Organizer: (option)
Expands capacity (22/15/8)
Shuttles plate feed
Heated/chilled

System Considerations:
Small Footprint
Redesigned tubing and fittings
Consolidated waste management
Integrated system diagnostics
Connections InsightTM remote diagnostics
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Next Generation Instrument Design:
Synergistic Design: Hardware and Software

• Integrated hardware and software
– Visual system status indicators on hardware
– Instrument Control Panel

• Instrument Console
– A customizable Instrument Console enables operators to easily 

stay in control of all system functionality including instrument
control, interactive system monitoring, status monitoring, and user 
diagnostic capabilities. 

• eCordTM Technology
– Accurate permanent record of column history

• Connections® INSIGHT™ remote monitoring capabilities
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ACQUITY UPLC™ Modules:
Visual Indicators of Hardware Status

• Front Panel LEDs
• Power LED (left)

– ON GREEN
Instrument is on, has power

• Flow LED (right)
– OFF

Currently idle, not flowing, 
appears in good health

– ON GREEN
Pump is currently flowing, in 
good health

– FLASHING RED
Pump has stopped on error, 
no longer flowing

– ON RED
Serious system failure 
prevents further operation
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ACQUITY UPLC™
Instrument Control Panel from Run Samples View
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ACQUITY UPLC™
Instrument Control Panel from Run Samples View
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ACQUITY UPLC™
Instrument Control Panel from Run Samples View
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Next Generation Instrument Design:
Synergistic Design: Hardware and Software

• Instrument Console
– A customizable Instrument Console enables operators to easily 

stay in control of all system functionality including instrument
control, interactive system monitoring, status monitoring, and user 
diagnostic capabilities. 

• eCordTM Technology
– Accurate permanent record of column history

• Connections® INSIGHT™ remote monitoring capabilities

• Integrated hardware and software
– Visual system status indicators on hardware
– Instrument Control Panel
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ACQUITY UPLC™
Instrument Console
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ACQUITY UPLC™
Console Main View

ACQUITY UPLC™
Console same in Empower™ and Mass Lynx™
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ACQUITY UPLC™
Console Main View: Help!
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ACQUITY UPLC™
Console Main View: System Set-Up
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ACQUITY UPLC™
Console Main View : System Preferences



©2005 Waters Corporation

ACQUITY UPLC™
Console Main View: Log Entries
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ACQUITY UPLC™ :
Console Main View: Service Mode
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ACQUITY UPLC™ Binary Solvent Manager :
Main Interface
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ACQUITY UPLC™ Binary Solvent Manager :
Automated Maintenance & Performance Testing
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ACQUITY UPLC™ Binary Solvent Manager :
Automated Maintenance & Performance Testing
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ACQUITY UPLC™ Binary Solvent Manager :
Automated Maintenance & Performance Testing
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ACQUITY UPLC™ Binary Solvent Manager :
Real Time Interactive Display
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ACQUITY UPLC™ Binary Solvent Manager : 
Real Time Performance
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ACQUITY UPLC™ Sample Manager:
Main Interface
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ACQUITY UPLC™ Sample Manager: 
Real Time Interactive Display
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ACQUITY UPLC™ Sample Manager: 
Real Time Interactive Display
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ACQUITY UPLC™ Sample Manager: 
Characterization, Maintenance and Testing Functions
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ACQUITY UPLC™ Sample Manager: 
Characterization, Maintenance and Testing Functions
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ACQUITY UPLC™ Sample Manager:
Characterization, Maintenance and Testing Functions
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ACQUITY UPLC™ Sample Manager: 
Characterization, Maintenance and Testing Functions
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ACQUITY UPLC™ Sample Manager: 
Sample Manager XYZ Mechanism
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ACQUITY UPLC™ Sample Manager: 
Sample Manager XYZ Mechanism
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ACQUITY UPLC™ TUV Detector
Interactive Display
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ACQUITY UPLC™
96 hours of performance information
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ACQUITY UPLC™
96 hours of performance information
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ACQUITY UPLC™ Maintenance Counters:
User defined  “warning” levels
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ACQUITY UPLC™ Maintenance Counters:
Notification when “warning” level exceeded



©2005 Waters Corporation

ACQUITY UPLC™
Logs
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Next Generation Instrument Design:
Synergistic Design: Hardware and Software

• Integrated hardware and software
– Visual system status indicators on hardware
– Instrument Control Panel

• Instrument Console
– A customizable Instrument Console enables operators to easily 

stay in control of all system functionality including instrument
control, interactive system monitoring, status monitoring, and user 
diagnostic capabilities. 

• eCordTM Technology
– Accurate permanent record of column history

• Connections® INSIGHT™ remote monitoring capabilities
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ACQUITY UPLCTM

Column Manager with eCord™

eCordTM Technology

eCordeCord™™
readerreader• Column Information

– Certificate of Analysis

• Column Usage History
– Total number of samples
– Injections
– Pressure/Temperature history
– And much more…

eCordTM
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ACQUITY UPLC™ Column:
Complete Column Record View in Console
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ACQUITY UPLC™ eCord™
Column QC
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ACQUITY UPLC™ eCord™
Certificate of Analysis
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ACQUITY UPLC™ eCord™
Column Care and Use Instructions



©2005 Waters Corporation

ACQUITY UPLC™ eCord™
Column Care and Use Instructions
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ACQUITY UPLC™ eCord™
Column Care and Use Instructions
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Next Generation Instrument Design:
Synergistic Design: Hardware and Software

• Integrated hardware and software
– Visual system status indicators on hardware
– Instrument Control Panel

• Instrument Console
– A customizable Instrument Console enables operators to easily 

stay in control of all system functionality including instrument
control, interactive system monitoring, status monitoring, and user 
diagnostic capabilities. 

• eCordTM Technology
– Accurate permanent record of column history

• Connections® INSIGHT™ remote monitoring capabilities



©2005 Waters Corporation

Today’s Service Delivery Model
Customer calls Waters asking for support
Customer describes system problem 

Support Engineer asks a series of questions    
Name, Location, Serial #, Verify entitlement
Engineer tries to work through the problem

Support Engineer believes all the information 
he needs is correct and dispatches Field 
Engineer to Customer site.

Process Results In:
Increased Repair time 

Challenges in getting info
Difficulties in diagnosing problem

Increased instrument downtime & lower   
productivity
Lower Customer Satisfaction

Field Engineer is 
now onsite, but 
finds a completely 
different problem, 
consequently, parts 
and tools he 
brought will not 
work for this repair
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Today’s Laboratory Challenges

• Minimize 
instrument 
downtime

• Lower 
support 
costs

• Reduce time 
to assess 
& diagnose 
problems

• Increase 
laboratory 
productivity

Meeting today’s challenges demands proactive and timely service



©2005 Waters Corporation

Connections® INSIGHT™

…a Proven Technology

• Connections® INSIGHT™ uses proven Intelligent Device 
Management (IDM™) technology that has been 
successfully implemented in highly regulated, maximum 
security medical devices and medical records 
environments

• Connections® INSIGHT™ leverages the Internet to 
proactively and securely connect the ACQUITY ULPC™

system to Waters’ service experts

• Connections® INSIGHT™ creates the “virtual presence”
of a service Engineer in the customer lab that monitors 
the ACQUITY UPLC™ system to ensure its maximum 
uptime and system performance
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What Does Intelligent Device 
Management™ Do ?
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Connections® INSIGHT™ 
Solution Architecture

Connections® INSIGHT™ 
Service Agent

Connections® INSIGHT™ 
Service Agent

The Customer

Waters
Field Service

Engineers

Waters
Services
Technical 

Customer
Firewall

Waters
Firewall

Waters Connections® 
INSIGHT™ Enterprise 

Server

One-way Communication

Connections® INSIGHT™ 
Service Agent
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Key System Performance 
Parameters Tracked

TroubleshootingOperating Performance (Status)

Temperature has
exceeded
threshold

Lost remote 
communication

System Pressure
& over Pressure
Conditions

Diagnostics

# Injections
Per column

Liters
Pumped

Lamp 
Hours

System
Injections # of Cycles 

& PM Cycles

Column

Lamp

Replenishment (parts/consumables)
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“Connections® INSIGHT™Request” Feature
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Log File Example

This is a portion of the contents of the “zipped” log 
file that is received and analyzed in Milford
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Connections® INSIGHT™ 
Alarm Email Example 

Example of an alarm email initiated by customer 
This message would be sent to the Engineer monitoring the system
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Connections® INSIGHT™ has 
a Robust Security System

Security at system, network and enterprise server levels…
• Uses SSL (Secure Sockets Layer), 

a multi-level authentication standard 
that is the same technology used 
for credit card transactions

• Only diagnostic parameters are 
transmitted – Waters has no visibility 
to customers’ data (one-way 
communication)

• Utilizes customers’ existing security 
infrastructure – no special 
network requirements needed 
(VPNs, modem pools)

• Initiates all communications 
from behind customers’ firewall
(system contacts us)

• Supports multiple network protocols
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Implementation Benefits

Why Waters Want to Have This 
Implemented? 

• Deliver proactive service to 
customers

– Detect or predict problems before 
they occur or escalate

• Increase instrument uptime
– Shorten the service response time

• Shorten MTTR (Mean Time to 
Repair)

– Arrive on-site with the correct parts 
the first time

• Highest customer satisfaction

Why Would You Want to 
Implement This?

• Maximizes system uptime and 
productivity by proactively 
scheduling maintenance

• Gain confidence in the accuracy 
and quality of your results

• Predict potential problems by 
monitoring component and 
consumable usage 

– Avoid problems
– Decrease time to repair

• Lower operating expenses through 
increased instrument utilization
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How Is It Available?

• Connections® INSIGHT™ is available for the Waters’ 
ACQUITY UPLC™ System

• Available at no additional charge to customers who are 
under an ACQUITY UPLC™ warranty during the first year 
of service

• Value-added feature of ACQUITY UPLC™ Total 
Assurance Plans and Warranties

• Customer Requirements:
– ACQUITY UPLCTM must have Empower or Masslynx software 

installed
– Customer’s PC will need access to the Internet 
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More Information?

• Contact –Tina Ferreira, 508.482.3558
– Questions/issues about Connections® INSIGHT™
– Coordinate with the appropriate experts to get solutions
– Arrange customer visits 
– Schedule webcasts
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Summary

• ACQUITY UPLC™ System is synergistically 
designed…chemistry, hardware and software developed 
hand-in-hand to deliver outstanding performance, up-time 
and ease of use.

• Connections® INSIGHT™ provides remote monitoring 
and proactive troubleshooting capabilities for fast service 
and support allowing both Waters Service and our 
Customers to be always alert to any system issues 

• ACQUITY UPLC™ :
– Taking Liquid Chromatography to a whole new level
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Thank you for your time.Thank you for your time.
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