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Experience Sustainability 
In Every Separation With 
New Autonomous LC



Meet The New Autonomous LC

Analytical Intelligence 2.0

Analytical Quality by Design 

(AQbD) Method Development

Universal Column Management

Eco-Driven Transformation

Smart Anomaly Peak Detection





Five Pillars Of True Autonomy

The system 
performs a pre-start 

diagnostic of the 
pump, autosampler, 

and detector to 
prevent analysis if 

a non-conformity is 
detected. Analysis 
run is continuously 

monitored, with 
automatic system 

recovery if needed 
to minimize 
downtime.

Intelligent Column 
Management (iCMP) 
leverages universal 
2D code technology 

to seamlessly link 
any column brand to 

analytical data. By 
automatically tracking 

usage history and 
performance metrics, 
iCMP ensures superior 

data reliability and 
comprehensive 

traceability 
throughout the 

column’s lifecycle.

Shimadzu’s 
proprietary AI 

algorithm within 
LabSolutions MD 

enables automated 
method 

development using 
an Analytical Quality 

by Design (AQbD) 
approach and 

ANOVA to ensure 
optimal separation, 
while ensuring full 

compliance with ICH 
Q14 guidelines.

Peakintelligence 
harnesses advanced 

AI and machine 
learning algorithms 

to detect and 
integrate peaks with 
expert-level precision. 

This automated 
workflow eliminates 
manual intervention, 

streamlining 
chromatography 

analysis and ensuring 
highly reproducible 

results.

Ecology Mode 
significantly cuts 

power consumption, 
while FlowPilot smart 

ramping extends 
consumable lifetime. 

To further protect 
the environment, the 
system is built with 
recycled plastics to 
reduce petroleum 

use and lower carbon 
emissions.

Self-Diagnose 
& Recovery

Self-Optimize Self-Integrate Self-SustainSelf-Track

01 03 04 0502

Universal 
Compatibility

Out-of-Specification 
(OOS) Eliminated

Manpower Time 
15 Hrs Vs 4 Weeks

 ~75%
Time Saved 

Reduce Standby 
Power By 95%



Analytical Intelligence 2.0

Diagnosis

System Diagnosis Flow Pilot Auto Recovery

Prevention Recovery

Start-up Condition Analysis

Pump Pulse Detection And 
Auto Recovery Function

UV/PDA Lamp 
Wavelength Check

Advanced 
System Check

PDA

UV

Leak 
Detection

Needle Clogging 
Detection

In i-Series

Column Performance Check

Oven is not ready

Prevent
pressure
surge

0.5 
mL/min

Stable temperature

1mL/min



Analytical Intelligence 2.0 | Diagnosis

Auto Diagnosis Of Pump Performance Auto Detection Of Injector Clogging

Pump 

Performance 

Checking Mode

Autosampler 

Clogging 

Detection Mode

Pr
es

su
re

Target Pressure
Good

Leaking

Check 
Valve Issue

Diagnosis 

Mode

Time

HPV
Loop

Sample ClogSeptum Dust

Reference 
Solv.

Sampler Diagnosis Mode



Track Column Performance Prevent Column Damage

Analytical Intelligence 2.0 | Prevention

Performance Check

Usage log

Check Column 
Chromatogram

Pr
es

su
re

Inj. Number

Criteria • Gradually increases flow to the half of set value.
• Stays until the temp reaches to the set value.
• Gradually increases flow again to the set value.

Start

FlowPilot

Prevent an 
extra pressure

Oven is 
not ready

Stable 
temperature

(Time)

1mL/min

        Flow Rate          Pressure          Oven Temp



Analytical Intelligence 2.0 | Recovery

Maximize Uptime With Auto-

Diagnostics And Recovery

When the Analytical Intelligence within the 

Autonomous i-Series detects an unusual 

fluctuation, it pauses the batch, applies a 

corrective purge, and restarts the run without 

any human intervention.

It can thus become an analyst of its own, self-

diagnose to detect any pressure anomalies and 

applying self-correction automatically to restore 

optimal conditions independently.

Through this feature, valuable time and resources 

are saved without the need to troubleshoot, 

purge, and reprime the system manually.

In i-Series
Pump pulse detection and 

Auto Recovery function

Shutdown

Checking Results

Analysis Begins

Auto-
purge

Column 
EquilibrationAuto-

Diagnostics

Startup

Mobile 
Phase 
Check

Analysis

Analysis 
Complete

Preparation



2-Day Work-Week With Work From Anywhere Kit
Maximize Asset Utilization And Improve Lab Productivity

Monday | Lab Tuesday | Home Wednesday | Home Thursday | Lab

Preparation Of  
Analysis

•	�Preparation of standards 
& Control

•	�Sample preparation

•	�Preparation of mobile 
phases

•	�Monitor mobile phase 
with MPM-40

•	�Column installation  
with iCMP

•	�Auto Startup of analysis

Preparation Of  
Analysis

Monitor 
Sequence 
Running, Data 
Processing

Running Sequence Monitoring,  
Data Processing

•	�Check progress of analysis

•	�Check result of analysis 

•	Auto-Startup & FlowPilot

•	�Auto-Diagnostic of Pump,  
Autosampler, Detector

•	�Auto-Pretreatment (e.g. Auto-Dilution)

•	�Auto System Suitability Test (SST)

•	�Auto-Recovery

•	�iPeakFinder, Peakintelligence, i-PDeA

•	�Auto-Shutdown

Friday | Home

...week-end automation continues



Intelligent Column Management Platform

Enhance Data Integrity &  

Efficiency Via iCMP

iCMP provides a column management platform 

help users improve usability and data reliability.

Column registration using two-dimensional code 

labels to identify columns, not only Shimadzu 

columns but also all other columns in the laboratory 

can be registered and managed.

Tracking the history of each column allows a 

comparison of retention times and peak shapes. It 

can even be used to check column performance. 

Even if columns are shared by multiple users, the 

history can be used to confirm the type of analytical 

conditions the previous user used with the column.

Register

Analysis

Usage log

Performance Check

Scan & Plug In



First Sustainable Automonous LC
Eco-Driven Transformation For People And The Planet

45% power reduction in 

standby mode. >95% or 

more power reduction 

after analysis completion 

via intelligent Auto-

Shutdown

Higher durability of parts reduces replacement 

frequency. That means shorter analysis interruptions 

during part replacements, increases the instrument 

uptime rate and improves operating efficiency. 

Rotor & Stator of HPV valve lifespan increase 4x 

and 2x respectively.

45%/95%
Reduce

Power Consumption

Advanced method 

optimization (Box-Behnken 

DoE) minimizes organic 

solvent usage by up to 

52%, reducing hazardous 

waste disposal costs.

52%
Lower

Solvent Reduction

2x - 4x
Lasting Lifespan

Cost Of Analysis

73% made by recycled materials and 

100% Bioplastic reduced packaging (-12% 

dimension) to minimize carbon footprint. 

Smart Materials

FlowPilot Smart Ramping 

extends column lifespan by ~2×, 

reducing consumable waste. 

Column Longevity

ONECO-MODE



Product Configurations
Tailored For Sensitivity And Qualitative Accuracy

Autonomous LC UV   High Sensitivity

Detector Type Variable Wavelength (UV-Vis)

Linearity 2.5 AU

Wavelength Range 190 – 700 nm

Noise Level < 5 µAU

Wavelength 
Reproducibility 

≤ ±0.1 nm

Autonomous LC 3D PDA   Qualitative Power

Detector Type Photodiode Array (PDA)

Number of Array 
Elements

1,024 Elements

Wavelength Range 190 – 800 nm

Noise Level < 6 µAU

Spectral Capability 3D Peak Purity & Deconvolution

Common Specifications

Max Pressure 70 MPa (700 bar) Injection Cycle Time 14 Seconds (Fastest in Class)

Carryover < 0.0004% (Typical) Column Oven Temp. Range (RT - 12°C) to 90°C

Sample Capacity
1,536 Samples (384-well MTP) 
216 (1.5 mL Vial)

Column Oven Capacity
6 columns 100 mm long
3 columns 300 mm long

Injection Volume 1 – 100 μL (Standard) pH Range 1 – 13

Dimensions (W × D × H) 410 × 500 × 605 mm Flow Rate Range 0001 – 10.0000 mL/min



LabSolutions MD + WFA Kit (Optional)

Support AQbD Method Development with ICH14 Compliance

LabSolutions MD automatically generating analysis 

schedule based on a variety of parameters, determining 

the optimal gradient conditions based on proprietary AI 

algorithm that satisfy user-specified separation criteria. 

This AI functionality can configure the next gradient 

conditions based on obtained data automatically without 

human intervention and evaluating their robustness. 

Autonomous i-Series can test up to 24 combinations of 

4 types of mobile phases and 6 types of columns (4 × 6), 

increasing the productivity of method development.

conditions
Creation of analysis schedule

(30 min)
Re-creation of analysis schedule

(30 min)
Data

processing
Analysis

Data
processing

Optimization of
Analysis

Optimization of
conditions

Correction
analysis

Condition
search

Initial
analysis

Initial setting
(10 min)

Traditional Work�ow

LabSolutions MD
AI Gradient Optimization

Work-from-Anywhere (WFA) Kit 

Mobile phase switching valve
(built into the pump)

Autosampler

Column 
switching 

valve

Pump

Detector

Column oven

Shim-pack method development 

column kits powered by LabTotal 

include a combination of columns 

with different separation selectivity characteristics, 

helpful for selecting optimal columns.*These column kits do not guarantee the appropriate separation for customer analyses. Most suitable Compatible

UHPLC (LC-MS)HPLC (LC-MS)UHPLCHPLCKit types

1 L1 Kit for HPLC

3 Maximum Selectivity RP Kit for HPLC / UHPLC Type A

4 Maximum Selectivity RP Kit for HPLC / UHPLC Type B

5 Maximum Selectivity RP Kit for HPLC / UHPLC (LC-MS)

2 L1Kit for HPLC / UHPLC (LC-MS)



LabSolutions Detect (Optional)

Boosting Efficiency by Smart Anomaly Peak Detection

LabSolutions Detect software supports the 
detection and confirmation of distinctive 
peaks including potential impurities by 
comparison of correct data (reference) 
and the analytical data (target) through 
retention time alignment. 

1. Smart Comparison Through Retention Time Alignment

2. �Auto Match Similar Peaks to Detect Common Impurities instantly

3. �Create Reports with a Single Click in the LabSolutions CS database

By integrating LabSolutions Detect with 
LabSolutions CS, all analytical data is 
managed within database, allowing 
access from any PC on the network. Even 
client PCs that are not directly connected 
to analytical instruments can perform 
analysis using LabSolutions Detect.

Within the LabSolutions CS network the 
entire workflow from data acquisition to 
impurity check report can be performed 
ensuring data integrity.

This streamlines impurity monitoring 
tasks in quality management and 
contribute to the development of 
reliable quality products.




