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Overall Goal: Introduce remote measurement at all major
NMR sites throughout Europe

Work in R-NMR is divided into 5 Work Packages

WP1 Project Management (BMRZ - Germany)

WP2 Remote NMR Landscape (UOXF - UK)

WP3 Defining a common procedure for remote access and
measurement (CNRS - France)

WP4 Remote control of instrumentation (DEBNMR - Hungary)
WP5 Dissemination, outreach and training (UPAT - Greece)

Project Started in July 2022 and will continue until June 2025.

This project has received funding from the European Union’s Horizon Europe research and innovation
programme under Grant Agreement N. 101058595 — UK partners funded by Innovate UK




WP2 Remote NMR Landscape (UOXF - UK)

02.1 — Providing a detailed picture of the operation of NMR facilities in Europe during the
pandemic
Task 2.1 — Review of current protocols in place for remote access to NMR facilities,
including statistics on current implementation — (M2.1)
02.2 - Understanding the user perception of remote access and stratification of users
Task 2.2 — Users’ needs and stratification of users — (M2.2)
02.3 — Mapping data protection and security need
Task 2.3 Review of GDPR (General Data Protection Requirement) aspects — (D2.1)
02.4 - Identifying issues and solutions regarding sample shipments
Task 2.4 — Transnational sample shipment — (D2.1)
02.5 — Monitoring the carbon footprint
Task 2.5 — Monitoring the carbon footprint of users’ travel and equipment usage.
D2.2 Remote NMR Landscape including Table of Criticalities

This project has received funding from the European Union’s Horizon Europe research and innovation
programme under Grant Agreement N. 101058595 — UK partners funded by Innovate UK
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1.Review current protocols in place for remote
access

2.ldentify users’ needs and stratify them
3.Analyze GDPR aspects — Task 2.3 (UGOT)
4.Sample shipment — Task 2.4 (CIRMMP)
5.Carbon footprint — Task 2.5 (SloNMR)

Milestones:
M2.1 — Report on survey on operation of NMR facilities during pandemics (M5)
M2.2 — Report on survey of users’ experience and expectations (M7)

Deliverables:

D2.1 — Identification of GDPR, security needs and shipment bottlenecks (M12) — Tasks 2.3 & 2.4
D2.2 - Remote-NMR landscape including a table of criticalities (M18) — Summary of outputs from all
Tasks

This project has received funding from the European Union’s Horizon Europe research and innovation
programme under Grant Agreement N. 101058595 — UK partners funded by Innovate UK




*The information required to complete Tasks 2.1-2.4 was collected via online
surveys of the NMR community.

*The survey of Facility Managers collected information about numbers and
types of spectrometers, operating software, software used for implementation
of remote access, sample handling, data security, interaction with users, and
bottlenecks identified.

*The survey of NMR Users collected information about their experiences of
remote access with a particular focus on how samples were shipped to the
NMR facility and if users had concerns about sample shipping.

*The third survey collected information about Facility Managers’ understanding
and implementation of the General Data Protection Requirement (GDPR).

*The reports resulting from these surveys are available in the ‘Outcome’ section
of the R-NMR website ( ).
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Remote-NMR: NMR Facility Manager Survey The facility manager survey was

Showing 142 of 142 responses Completed by 142 faC|||ty managers
Showing all responses from ~25 countries.

Hiding 43 questions

Response rate: 71%

In which country is your NMR facility located? Select one:

Austria [N 5 5%
Lithuania [l 1 (0.7%)
Belgium [l 2 (1.4%)
Luxembourg | 0
Bulgaria | 0 |
Malta | 0
croatia [l 2 (14%)
Netherlands 4 (2.8%)
cyprus [l 1 0.7%) . 6
Norwa 3 (2.1%
Czech Republic . 1 (0.7%) v - 9
poland [ 4 28%

Denmark - 4 (2.8%)
portues! | 1: 7%

Estonia ] 1 0.7%)
Romania ] 1 0.7%
Finland [l 1 (0.79%) omania [l 1 0.7%)

France I :: (22 serbia |0
— I stovaia |0
Greece - 2 (1.4%) Slovenia . 1 (0.7%)
Hungary [ 3 2.1%) spain [ 4 28%)
Iceland | 0 sweden [l 2 (1.4%)

Switzerland - 2 (1.4%)

Ukraine | 0
other [l 2 (14%)

ireland [l 2 (2.4%)
srael [l] 1 (0.7%)

oty I 11 (/7%

Latvia [ 2 (1.4%)

This project has received funding from the European Union’s Horizon Europe research and innovation
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What type of spectrometers do you have in your facility? (select all that apply)

oruker N, ' -7
Agilent/Varian - 19 (13.5%)

seoL [ 9 (6.4%)
GE |0
other [l 11 7.8%)

Multi answer: Percentage of respondents who selected each answer option (e.g. 100% would
represent that all this question's respondents chose that option)

a WhatldatalacquisitionSoftwareldolyourSpectrometersiun?({select(allfhatapply)

Brukertopsoin | 5.7
BrukerdconNMR [ N 5o 1%)
Agilentvnmr) [ 17212.1%)
JeolDelta [l 976.4%)
GE/Omega | O

other [l 1277.8%)

Multianswer:[PercentagelofiespondentsivholSelected [eéach@nswerloption{e.g.[100%vould
represent(hat(allifhislquestion'siiespondentsi¢hoselfhatoption)

a Whatl@peratingSystemsldoyourSpectrometerldomputersun?{select@llThat@pply)

cino | 521165.2% )
windows | 757153 2%
Macos | 150.7%)
other [ 21.4%)

Multitanswer:[PercentagelofiespondentsivholSelected (@ach@nswerloption{e.g.[100%vould
representfhatallfhisquestion’'sespondentsichosefhatoption)

This project has received funding from the European Union’s Horizon Europe research and innovation
programme under Grant Agreement N. 101058595 — UK partners funded by Innovate UK
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What types of NMR experiments do your users carry out? (select all that apply)

MR associsted witn | 5: 70

undergraduate/graduate
teaching

Routine small molecu!e | 115 (82.1%)

characterization supporting
organic chemistry

Biomolecular NMR research _ 84 (60%)
Metabolomics research _ 58 (41.4%)
Micro-imaging research || I 19 (13.6%

Materials Science NMR research _ 70 (50%)
Other Physical Sciences NMR _ 38 (27.1%)

research

other [ 16 (114%)

Multi answer: Percentage of respondents who selected each answer option (e.g. 100% would
represent that all this question's respondents chose that option)

s " This project has received funding from the European Union’s Horizon Europe research and innovation
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Priorflo,[during@ndiSincelihelCovidl9[pandemic,didyoulprovidelem otel@ccessflolonelorim orelof
theMNMRISpectrometerslinlyourfacility ?By llem otel@ccess,Welm ean(hatléither:[1)Wsersicould
directlyoperateheNMRSpectrometerbyemotelloginoheMNMRSpectrometerldom puterl{direct
remoteldccess),0r2)Msersi@ouldl@ommunicate¥ial@lcom puterdinkup{Zoom/Team sletc)[or
telephonelwith@docalloperatoriwholdontrolled@heMNMRSpectrometerasedonhelinformation
provideddy@helemotelliser{assistedlemotel@ccess),drl3)[Someldtherypeldflfemotel@ccess.

vesaairectzemoteaccess. |GG <731 5%)

YesF@ssistedemoteccess. - 472.8%)

YesBboth®irectthndBssisted? _ 21714.8%)

remote®ccess.

YesB@notherZypedfTemotel _ 1077 %)

accessfpleaseBpecifybelow)

o | 57141.5%)

This project has received funding from the European Union’s Horizon Europe research and innovation
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23.b Whyhasemotel@ccessoSpectrometersinotbeenimplementedlnyourfacility ?[{select@ny {fhat
apply)

+ oo snssmmvo owgznn« | -: -

X0 [ N )

sty o v | 112 <
207 WTISN 210 NN
OO WA 6 DA
+ DIWIIO MM <0

sesoaeenco Do e | == ¢ ¢ 0

O DG + <8

oo mpeemc e o <2 | 2cv2 -

TN DM » B D ¢ 4"

et I 5% <

Multilanswer:[Percentagelofiiespondentsivholselectedéach@nswerldoption{e.g.[100%0vould
representhatalli@hislduestion'siiespondentsichosedhatloption)
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What software was used for remote access? (select all that apply)

AnyDesk || NG 17 (23%)
NoMachine (NX) [ RN 9 (122%)
Teamviewer | :1 (41.9%)
otner | +2 (56.8%)

Multi answer: Percentage of respondents who selected each answer option (e.g. 100% would
represent that all this question's respondents chose that option)

Other software packages used for remote access include: DWService, VNC,
FastViewer, Splashtop, and Guacamole. These other software packages are
being investigated in order to assess their usefulness for remote access.
(More information on a range of software options in Appendix 1 of D2.2 -
"Remote NMR Landscape Including Table of Criticalities”

This project has received funding from the European Union’s Horizon Europe research and innovation
programme under Grant Agreement N. 101058595 — UK partners funded by Innovate UK
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Is your facility continuing to provide remote access to NMR spectrometers now that some/many/all
‘pandemic’ restrictions have been lifted?

ves |, 70 (93.3%)
No [ 5 (6.7%)

23.c ThelaimoffheRemote-NMRIprojectlisfoldevelop@ldommon@rameworkforidemotelSpectrometer
accessliakinglintol@ccountbestpracticel@crossihe[EU/UK.[Standardized{rainingforfem otelaccess
willlalsoeputlinplace.Oncedhishasbeenldompleted,ivouldyourlNMRIacility belinterested(in
implementinglemotelSpectrometerfaccess?

ves | 27172 .4%)
No N 1c727.6%)

s ’*-, This project has received funding from the European Union’s Horizon Europe research and innovation
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Infrastructures to Remote Access Capabilities

.))> I\‘IQ Remote NMR (R-NMR): Moving NMR

Remote-NMR: User Survey

The user survey was completed by
401 NMR users.

Showing 401 of 401 responses

Showing all responses
Hiding 20 questions
Response rate: 20%

In which country do you carry out your NMR research? This is most likely to be the country in
which you live. If you also use an NMR facility in another country you will be able to indicate that
later in the survey. Select one:

nustria [ ¢ (5% Lithuania | 0
Belgium - 3 (0.7%) Luxembourg | 0
Bulgaria I 1 (0.2%) Malta | 0
croatia [ 0 (125%) Netherlands [ 0 25%
Cyprus | 0 Norway [l 3 (©0.7%)
czech Republic [ 9 22%) poland [ 0 25%
c Denmark | 10 (2.5%) portugal [ 6 (15%
Estonia | 0 Romania I 1 (0.2%)
Finland [] 1 0.2%) Serbia | 0
France. |, <o (10%) Slovakia | 0
Germary Y <o (25 Soveris N 5 7
Greece [N 5 5% spain [N 17 2%
Hungary | 10 25%) sweden [l 2 (0.5%)
Iceland | 0 switzerland ] 1 0.2%)
retand [l 2 0% United Kingdorn |, -5 (12.2%)
Israel | 0 Ukraine | 0
tealy. [ 3 ¢.7%) other I 1 22

Latvia [l 3 (©0.7%)

This project has received funding from the European Union’s Horizon Europe research and innovation
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Prior to, during and since the Covid1l9 pandemic, have you collected NMR data via remote access?
By remote access, we mean that either 1) you directly operated the NMR spectrometer by remote
login to the NMR spectrometer computer (direct remote access), or 2) you communicated via a
computer linkup (Zoom/Teams etc) or telephone with a local operator who controlled the NMR
spectrometer based on the information you provided (assisted remote access), or 3) some other
type of remote access.

Yes - direct remote access. |, 1+ (35.2%)

Yes - assisted remote access. - 19 (4.7%)
Yes - both direct and assisted _ 32 (8%)

remote access.

Yes - another type of remote . 9 (2.2%)
access (please specify below)

No. [, 200 (49.9%)

11.b Wherelhasliemotelaccessbeenprovided?{selectldone)

Atan MR acilitytocatedin’ |, o779.1%)

yourthome@iniversity/researchl
centre/company.

Atategionalmationalort [N 223109%)
international NMRE
infrastructure.

AtbothandN MRFacility? [N 20210%)
located@ndourthomel
university/research?
centre/company@nd@atal
regional,hational®ri
internationalNMRE
infrastructure.

This project has received funding from the European Union’s Horizon Europe research and innovation
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How were your NMR samples delivered to the NMR facility and loaded into the NMR
spectrometers? (select all that apply)

You put your own samples in _ 151 (74.8%)

the NMR spectrometer and then
left the facility to operate
the spectrometer remotely.

You dropped off your samples _ 38 (18.8%)

already loaded in an NMR
tube/rotor at a drop-off
location and then the facility
staff loaded the samples into
the spectrometer.

You dropped off your samples _ 25 (12.4%)
at adrop-off location and
then the facility staff loaded
the samples into NMR
tubes/rotors and then into the
spectrometer.

You shipped samples to the _ 29 (14.4%)

facility via post/courier and
facility staff loaded NMR
samples.

other [l 9 4.5%)

Multi answer: Percentage of respondents who selected each answer option (e.g. 100% would
represent that all this question's respondents chose that option)

This project has received funding from the European Union’s Horizon Europe research and innovation
programme under Grant Agreement N. 101058595 — UK partners funded by Innovate UK
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ve: I ¢ <225
no I 1 (565

If yes, what are your main concerns about sample shipment? (select all that apply)

| am concerned that the NMR _ 36 (42.4%)

tube would break during sample
shipment.

tam concerned that my sarnpl |, <7 (7557

would degrade during sample
shipment.

My samples are air sensitive _ 20 (23.5%)

and difficult to ship via a
courier.

| am concerned that my sample _ 35 (41.2%)

would be lost during sample
shipment.

The cost of shipping a sample _ 36 (42.4%)

by courier is too high.
Customs regulations make _ 23 (27.1%)

shipping of my sample to
another country difficult.

| am concerned about the - 10 (11.8%)
carbon footprint/environmental
impact of shipping a sample by
courier.

other [l 4 47%)

Multi answer: Percentage of respondents who selected each answer option (e.g. 100% would
represent that all this question's respondents chose that option)

This project has received funding from the European Union’s Horizon Europe research and innovation
programme under Grant Agreement N. 101058595 — UK partners funded by Innovate UK



*Task 2.3 — A ‘Fact Sheet and Guidelines on GDPR as it relates to NMR
Facilities’ is available on the R-NMR website Outcome page.

*Task 2.4 — Transnational sample shipment — A standard operating procedure
(SOP) for sample shipment, with guidelines for shipment of samples for both
solution-state and solid-state NMR and a flowchart for determining the best
procedures is included in WP3 Deliverable 3.1.

*Task 2.5 — Monitoring the carbon footprint — A report investigating the
‘carbon footprint” of various aspects of NMR spectroscopy is included as
Appendix 4 in D2.2 and also as a standalone document (both available on the R-
NMR website). The report includes links to websites for estimating the carbon
footprint associated with travel and parcel shipment. A carbon footprint
calculator has been developed and will be rolled out to the NMR community
before the end of the R-NMR project.

This project has received funding from the European Union’s Horizon Europe research and innovation
programme under Grant Agreement N. 101058595 — UK partners funded by Innovate UK
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1.Review current protocols in place for
remote access

2.ldentify users’ needs and stratify them
3.Analyze GDPR aspects

4.Sample shipment

5.Carbon footprint

¥

1.Define a general workflow

2.Define a strategy for evaluating the users
expertise and the corresponding support
needs

3.ldentify technical solutions for remote
operation of spectrometers

’
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WP3 - Workflow for remote solution-state NMR
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WP3 — Workflow for remote solid-state NMR
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1.Review current protocols in place for
remote access

2.ldentify users’ needs and stratify them
3.Analyze GDPR aspects

4.Sample shipment

5.Carbon footprint

¥

1.Define a general workflow

2.Define a strategy for evaluating the users
expertise and the corresponding support
needs

3.ldentify technical solutions for remote
operation of spectrometers

’

1.Implement standardized experiments

2.Implement data & metadata standards

3.Implement data access interface
4.Implement mechanisms to modulate users’ freedom

depending on expertise
e d facilities

WP 4 is currently in progress

This project has received funding from the European Union’s Horizon Europe research and innovation
programme under Grant Agreement N. 101058595 — UK partners funded by Innovate UK
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R-NMR website : https://r-nmr.eu
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programme under Grant Agreement N. 101058595 — UK partners funded by Innovate UK




Remote NMR (R-NMR): Moving NMR
Infrastructures to Remote Access Capabilities

This project has received funding from the European Union’s Horizon Europe research and innovation
programme under Grant Agreement N. 101058595 — UK partners funded by Innovate UK




Remote NMR (R-NMR): Moving NMR
Infrastructures to Remote Access Capabilities

)
Q

If you’d like to learn more about the R-NMR project or to follow our
progress then visit and/or follow the project on Twitter
@RemoteNMR_eu

If you’d like UK-specific responses to the Facility Manager and NMR user
survey then send me an email (christina.redfield@bioch.ox.ac.uk)

Thank you for your attention!

This project has received funding from the European Union’s Horizon Europe research and innovation
programme under Grant Agreement N. 101058595 — UK partners funded by Innovate UK




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25

