
InsightMR
The Solution for online Process Monitoring
-NMR在线监控化学反应过程的解决方案

吕娟

Bruker Webinar, August 2016

. 

August 24, 2016 Would you like to learn more? Contact a customer service representative.

https://mc.bruker.com/acton/attachment/5109/u-0104/0/-/-/-/-/


Content

Lab 

The plant 

� Why reaction monitoring?

为什么要进行反应监测？

� Reaction monitoring by NMR

用NMR来进行反应监测

� InsightMR

� Software part 软件功能介绍

� Hardware part 硬件配置介绍

� Conclusions 总结



Why Reaction Monitoring

• Purpose:
– Reaction completion determination 反应完成
– In-situ yield determination 原位产率
– Reaction understanding: mechanism 反应机制
– Extracting kinetic parameters from the time course 

data:  activation energy, rate constant

提取动力学参数：活化能，速度常数（物化）
– Kinetic modelling 动力学模拟
– Process optimisation 工艺优化

• Applications:
– Chemistry (e.g. catalysis) 化学
– Stability, degradation studies, crystallisation稳定性

研究，降解研究，晶体化研究
– Dissolution 分解
– Bio transformations, fermentation生物转化，发酵

• Classic method – gained popularity recently.  
e.g. PAT –process control

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM070305.pdf



Reaction Monitoring by NMR 

Advantages 

� Quantitative by default: no need to 

calculate response factors 定量

� Information rich: possible to 

elucidate the structures of starting 

materials, products, and 

intermediates 定性



Reaction Monitoring by NMR 

Type of measurements

� At-line sampling then measuring in a tube (or 

transfer)

� In-line

� monitoring reaction in an NMR tube

problem: dead-time between mixing 

reagents(outside the tube)and acquisition. Not good 

for fast reactions

not always real conditions(e.g. temperature)

� reagents flow and mix just before entering 

the NMR probe or in the probe

� On-line reaction vessel next to the magnet. 

Sample flows out and then back
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NMR

IR

Tube

Flow

Flow vs Tube:

� Better captures the start of the reaction

� Mimics real reaction conditions: stirring, Te, P

� Enables the simultaneous acquisition IR, pH, MS
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Reaction Monitoring by NMR 

Unparalleled Information for Reaction Understanding

What’s missing?

1. Integration and feed-back: on-the-fly acquisition control based 
on real-time data processing and analysis
积分和反馈信息：基于实时数据处理和分析的动态采样控制

2. Hardware for online monitoring in real-time under real condition
真实条件下进行在线监测的硬件



Reaction Monitoring



InsightMR

The Solution for Process Monitoring

InsightMR flow tube*

InsightMR software: 
TopSpin+IconNMR+Dynamic center
(TS 3.5 Windows)



InsightMR Software
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� A single interface for automated acquisition control, interactive processing and analysis, 

resulting in real-time kinetic profiles

自动采样控制、交互式处理和分析的单一界面，可完成实时动力学轮廓

� Acquisition and real-time analysis of a series of 1D NMR spectra, using different nuclei and 

interleaved experiments

支持对一系列采用不同核和隔行扫描的1D NMR谱图进行采样和实时分析

� On-the-fly acquisition parameters adjustment based on real-time kinetic data

基于实时数据处理和动力学轮廓计算，进行即时采样参数调整

� Simultaneous monitoring of multiple reactions at the same time using parallel acquisition and 

analysis capabilities

运用平行采样和分析的功能在同一时间对多个采样进行同步监控

� Default kinetics parameters provided for both deuterated and non-deuterated solvents

提供默认的动力学参数设置，能够容易地设置实验来观测氘代溶剂或非氘代溶剂中的反应过程

InsightMR software part 

Key features



� A single platform for acquisition control, interactive 
processing and data analysis
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InsightMR software part 

Click AcquisitionClick Analysis



A Quick Demonstration
Simple Diels Alder
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Key Message: Fully integrated acquisition, data processing and 
analysis
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Functionality Overview



[species] (M)

DMF             Maleic Anh.              Product

Visual, immediate
chemical information!!

[H] (M)

Answers to Chemical Questions
Concentration Profiles
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Insert normalization video

Concentration Profiles
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Insert normalization video
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Multiple Samples Run in Parallel
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Interleaved Experiments
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Interleaved Experiments

2013

O

O

O

O

O

O



InsightMR Flow Tube
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Bruker currently 
provides the parts in 
blue and software

InsightMR hardware part 

laboratory setup



• Real-time monitoring （实时监测）

• Compatible with Bruker 5 mm probes

（与Bruker 5mm 探头兼容）

• Temperature control transfer lines（控

温传输线）

• Withstand pressures over 10 bar（承

受压力超过10bar）

• Interchangeable glass tube（可更换玻

璃管）

• Proven robustness - industry tested（工

业测试证明稳定）

• Simultaneous acquisition of : NMR, IR, 

pH, MS…（可与其它分析仪器同时进行检测）

• Samples closer to the start of the 

reaction（样品接近反应的开始）

InsightMR hardware part 

Flow tube features



InsightMR hardware part 

Demo lab UK



Enabling Parallel Acquisition of Data from 
Different Techniques

InsightMR hardware part 

Demo lab UK

Flow interface



NMR Signal Stability Testing
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20 mM sucrose in H2O, 10% D2O 10 mM sucrose in H2O, 10% D2O
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Stopped flow

Flow 1 ml/min

Flow 1 ml/min, after re-shimming

Line Shape Test – 10 mM sucrose
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DMF             Maleic Anh.              Product

CH3CN

25C

acetonitrile

Diels Alder Chemistry, NON-Deuterated Solvent
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Diels Alder Chemistry, NON-Deuterated Solvent

Process Understanding – Structural Information of Intermediates



Conclusions
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• Answers to key chemical questions: reaction yield, reaction kinetics

• Reactiong understanding, identification of reaction intermediates 
and mechanistic information

• Rapid and straightforward generation of data to build kinetic 
models

• Intuitive – straightforward acquisition and processing workflow -
makes NMR an accessible PAT tool for all audiences (no NMR 
experience required)

• Enables the facile use of NMR data to make strategic process 
chemistry decisions, ultimately leading to cost savings



1. InsightMR Software

Conclusions

• Download:
https://www.bruker.com/service/support-
upgrades/software-downloads/nmr.html

2. InsightMR (Flow Tube + Software)

• 3 months demo:
https://www.bruker.com/service/support-upgrades/license-requests/insightmr-license-request-form.html
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Q & A

• 是否有问题？

• 请您在Q&A面板中提交您的问题

• 我们做的如何？

• 当您退出webinar的时候，请填写您对此次
webinar的评价，我们非常感谢您的反馈。

• 非常感谢！

Thank you!

Juan.lv@bruker.com

Lu.shan@bruker.com
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