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Before the Covid19 pandemic, 
most NMR users sat in front of the 
NMR spectrometer for data 
collection. 

Lockdowns and other restrictions 
during the pandemic made in-
person NMR data collection 
difficult or impossible. 

Very quickly many NMR facilities 
realised they needed  to make 
remote access to NMR possible, 
particularly for Covid19 research.
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Participating NMR facilities
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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)

Overall Goal: Introduce remote measurement at all major 

NMR sites throughout Europe

Project Started in July 2022 and will continue until June 2025.
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WP2 Remote NMR Landscape (UOXF - UK)

O2.1 – 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)
O2.2 – Understanding the user perception of remote access and stratification of users
     Task 2.2 – Users’ needs and stratification of users – (M2.2)
O2.3 – Mapping data protection and security need
     Task 2.3 Review of GDPR (General Data Protection Requirement) aspects – (D2.1)
O2.4 – Identifying issues and solutions regarding sample shipments
     Task 2.4 – Transnational sample shipment – (D2.1)
O2.5 – 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 
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1.Review current protocols in place for remote 
access 
2.Identify 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
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•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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The facility manager survey was 

completed by 142 facility managers 

from ~25 countries.
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Show ing	first	5	of	11	responses			

Magrit ek	Bencht op 951912-951894-101369602

St elar	FFC	relaxom et er

200MHz	wit h	RS2D	console

951912-951894-101613468

Magrit ech 951912-951894-101614904

Magrit ek 951912-951894-101644910

RS2D 951912-951894-101648927

8 What	data	acquisit ion	software	do	your	spectrom eters	run?	(select	all	that	apply)

B r u ker 	To p Sp i n

B r u ker 	Ic o n N M R

A gi len t	V n m r J

JE O L	D el ta

G E /O m ega

O th er

135		(9 5 .7 % )

59		(4 1 .8 % )

17		(1 2 .1 % )

9		(6 .4 % )

0

11		(7 .8 % )

Mult i	answer:	Percent age	of	respondent s	who	select ed	each	answer	opt ion	(e.g .	100%	would

represent 	that 	all	th is	quest ion 's	respondent s	chose	t hat 	opt ion)

8.a If	you	selected	Bruker	TopSpin,	please	specify	the	version	(if	m ore	than	one	version	is	used	please
enter	versions	on	separate	lines).

Show ing	first	5	of	129	responses			

3.6 .2 951912-951894-101360820

3.5

4.1

951912-951894-101369358

1.3

3.2

3.5 .6

3.6 .1

4.1 .3

951912-951894-101369602

TS3.6 .x

TS1.3

951912-951894-101370884

4.1 .1 951912-951894-101372382

8.b If	you	selected	Bruker	IconNMR,	please	specify	the	version	(if	m ore	than	one	version	is	used
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enter	versions	on	separate	lines).

No	responses

8.f If	you	selected	Other,	please	specify	the	software	nam e	and	version	(if	m ore	than	one	version	is
used	please	enter	versions	on	separate	lines).

Show ing	first	5	of	10	responses			

RS2D	Spin it

St elar	FFC	soft ware

951912-951894-101613468

Spinsolve 951912-951894-101614904

Magrit ek	Spinsolve 951912-951894-101644910

Spin It 951912-951894-101648927

SpinSight 951912-951894-101737673

9 What	operat ing	system s	do	your	spectrom eter	com puters	run?	(select	all	that	apply )

L in u x

W in d o w s

M a c 	O S

O th er

92		(6 5 .2 % )

75		(5 3 .2 % )

1		(0 .7 % )

2		(1 .4 % )

Mult i	answer:	Percent age	of	respondent s	who	select ed	each	answer	opt ion	(e.g .	100%	would

represent 	that 	all	th is	quest ion 's	respondent s	chose	t hat 	opt ion)

9.a If	you	selected	Linux,	please	specify	the	dist ribut ion	(Debian,	Fedora	etc)	and	version.

Show ing	first	5	of	84	responses			

Cent OS 951912-951894-101369358

Cent OS	5	and	7 951912-951894-101369602

Cent OS 951912-951894-101370884

Cent OS	7 951912-951894-101376470

Cent OS	7.9 951912-951894-101376176

9.b If	you	selected	Windows,	please	specify	the	version.
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Show ing	first	5	of	7	responses			

Non-expert 	users	discuss	experim ents	and	science	wit h	the	facilit y

m anager,	who	then	decides	on	the	experim ent s	t o	run.

951912-951894-101360820

users	who	do	not	do	t he	NMR	experim ent s.These	experim ents	are	done

by	t he	core	facilit y	staff.

951912-951894-101693660

The	facilit y	provides	support 	t o	research	in	different 	fields	and	indust ry

however	t h is	experim ent s	are	carried	out 	by	t he	NMR	t echn ician	or	an

expert 	user.

951912-951894-101690708

In	realit y,	it 's	not 	t he	list	of	experim ent s	availab le	to	users	t hat 	describes

t heir	cat egory	of	expert ise,	rat her	the	am ount	of	supervision

provided/requ ired.	

Non-expert 	users	will	nat urally	require	fu ll	supervision ,	unt il	they	have

proved	and	developed	t heir	abilit ies	at	t he	spect rom eter.

951912-951894-101849988

supervised	users	-	access	wit h	direct 	supervision	only

service	users	-	spect ra	acqu ired	by	facilit y	st aff

951912-951894-101891636

23 Prior	to,	during	and	since	the	Cov id19	pandem ic,	did	you	prov ide	rem ote	access	to	one	or	m ore	of
the	NMR	spectrom eters	in	your	faci l i ty?	By	rem ote	access,	we	m ean	that	either:	1)	users	could
direct ly	operate	the	NMR	spectrom eter	by	rem ote	login	to	the	NMR	spect rom eter	com puter	(direct
rem ote	access),	or	2)	users	could	com m unicate	v ia	a	com puter	linkup	(Zoom /Team s	etc)	or
telephone	with	a	local	operator	who	control led	the	NMR	spect rom eter	based	on	the	inform at ion
prov ided	by	the	rem ote	user	(assisted	rem ote	access),	or	3)	som e	other	type	of	rem ote	access.

Yes	-	d i r ec t	r em o te	a c c ess .

Yes	–	a ss i sted 	r em o te	a c c ess .

Yes	–	b o th 	d i r ec t	a n d 	a ss i sted 	

r em o te	a c c ess .

Yes	-	a n o th er 	typ e	o f	r em o te	

a c c ess	(p l ea se	sp ec i fy	b elo w )

N o

48		(3 3 .8 % )

4		(2 .8 % )

21		(1 4 .8 % )

10		(7 % )

59		(4 1 .5 % )

23.a If	you	would	like	to	prov ide	m ore	detai led	inform at ion	about	your	m ode	of	rem ote	spectrom eter
access	then	please	f i l l	in	the	tex t	box.
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Show ing	first	5	of	59	responses			

In it ially	allowed	expert	users	t o	use	Team Viewer	but	now	use	DWService.

Non-expert 	users	have	no	rem ot e	access	(and	don 't 	need	it )	because	the

facilit y	m anager	runs	experim ents	for	them .

951912-951894-101360820

t eam viewer	access	but	not 	generally	allowed,	only	for	select ed	users 951912-951894-101369358

St aff	and	select ed	users	have	credent ials	t o	access	t he	spect rom et ers	via

VNC.

951912-951894-101376470

Bruker	IconWeb 951912-951894-101376176

Over	Iconnm r	Webin t erface 951912-951894-101397329

23.b Why	has	rem ote	access	to	spect rom eters	not	been	im plem ented	in	your	faci l i ty?	(select	any	that
apply )

N o	demand	for	remote	acces s 	

from 	users.

There	w ere	no	restrictions 	

during	the	pandemic	that	

prevented	onsite	use	of	

spectrometers.

Too	difficult	to	implement	

remote	acces s.

IT	security	concerns 	made	

remote	acces s 	impos s ible.

O ther

30		(5 0.8% )

12		(20.3% )

15		(25.4% )

26		(44.1% )

9		(15.3% )

Mult i	answer:	Percent age	of	respondent s	who	select ed	each	answer	opt ion	(e.g .	100%	would

represent 	that 	all	th is	quest ion 's	respondent s	chose	t hat 	opt ion)

23.b.i If	you	selected	Other,	please	specify :
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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”
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Showing	all	9	responses			

No	professional	IT	ressources	t o	im plem ent	it . 951912-951894-101524313

We	don 't 	have	ATMA	(aut om at ic	t une	and	m at ch),	which	is	com m on	in

solid -stat e	NMR.	Nebert heless	for	sam ples	in	which	experim ent s	run	for

several	days,	it 	would	be	nice	t o	change	experim ent al	param et ers	and

start 	new	experim ent s	from 	anywhere.

951912-951894-101664309

Current ly	the	users	t hat 	requ ire	hands-on	on	t he	spect rom eter	are	all	of

t hem 	local	(universit y).	

Ext ernal	users	what	t hey	do	up	t o	now	is	t o	sent	t he	sam ples	to	the	NMR

lab	and	we	provide	t he	NMR	m easurem ent s	for	t hem .

951912-951894-101728393

The	lack	of	expert ise	of	our	end	users	m ade	it 	im possib le.	We	cannot 	t rust

t hem .	They	just 	know	how	t o	operat e	t he	inst rum ent 	in	aut om at ic	m ode.

Past 	experiences	t aught 	us	t hey	cannot 	have	adm in	right s	or	aut onom y

t o	operat e	t he	m agnet 	t hem selves	for	t roub leshoot ing	or	anyt h ing	out side

t he	st andard	experim ents	in	IconNMR.	Also,	t here	is	a	high	turnover	of

student s	every	year,	so	t here	is	a	sm all	num ber	of	people	who	becom es

confident	t o	use	t he	inst rum ent .	If	anyth ing,	we	would	im plem ent 	rem ot e

access	for	a	select ed	group	of	people	wit h	different 	levels	of	access.

951912-951894-101890829

no	ATMA	probes,	sam ple	preparat ion	challenges 951912-951894-101894250

In	our	experience	running	t opsp in	rem ot e	needs	very	fast 	and	broad

in t ernet 	resources	which	we	do	not 	always	have

951912-951894-101968664

During	the	first	lockdown,	all	labs	were	closed.

Wit h	t he	following	lockdown,	a	booking	websit e	was	im plem ent ed

allowing	access	t o	t he	lab,	but 	for	onsit e	users	one	per	one.

San it ary	m easures	were	im plem ent ed	(one	user	at	a	t im e	;	use	of	hydro

alcoholic	gel)

951912-951894-102045678

Only	NMR	staff	had	access	t o	t he	spect rom et ers	and	were	runn ing	all	t he

sam ples	of	users

951912-951894-102074887

The	research	process,	which	is	t he	m ajor	source	of	t he	users/sam ples,	has

not 	st opped	and	onsit e	access	was	availab le	wit h	all	safet y	precaut ions.

Rem ot e	access	would	only	be	needed	if	no	one	would	be	able	to	com e	t o

work,	but 	t hen	t here	would	be	no	sam ples	t o	analyze.

951912-951894-102129042

23.c The	aim 	of	the	Rem ote-NMR	project	is	to	develop	a	com m on	fram ework	for	rem ote	spect rom eter
access	tak ing	into	account	best	pract ice	across	the	EU/UK.	Standardized	training	for	rem ote	access
w il l	also	be	put	in	place.	Once	this	has	been	com pleted,	would	your	NMR	facil i ty	be	interested	in
im plem ent ing	rem ote	spectrom eter	access?

Yes

N o

42		(7 2 .4 % )

16		(2 7 .6 % )
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The user survey was completed by 

401 NMR users.
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Show ing	first	5	of	94	responses			

Our	com pany	shipped	sam ples	t o	a	nearby	universit y	with	list ed

experim ent s.

987038-987020-103842897

rem ot e	deskt op	applicat ions	(t eam viewer.	anydesk)	or	direct ly	VNC 987038-987020-103901122

Using	a	hom e	lapt op	t o	connect 	via	a	rem ot e	desktop	connect ion	direct ly

t o	t he	spect rom et er	workst at ion.	Or	using	m y	office	com put er	t o	connect

t o	t he	spect rom et er	workst at ion	in	an	adjacent 	build ing.

987038-987020-103912490

rem ot e	log in	via	vpn	t o	t he	inst it u t e	and	t hrough	t hat 	t o	NMR

spect rom eters

987038-987020-103914070

I	was	accessing	t he	spect rom et er	from 	m y	office	above	stairs,	instead	of

operat ing	it 	from 	it s	m ain	com puter	in	t he	NMR	room .	But 	it 	can	also	be

done	from 	hom e	or	anywhere	t hat 	has	Wi-Fi	connect ivit y,	provid ing	you

have	a	VPN.

987038-987020-103929106

11.b Where	has	rem ote	access	been	prov ided?	(select	one)

A t	a n 	N M R 	fa c i l i ty	lo c a ted 	in 	
yo u r 	h o m e	u n iver s i ty/r esea r c h 	

c en tr e/c o m p a n y.

A t	a 	r eg io n a l ,	n a tio n a l	o r 	

in ter n a ti o n a l 	N M R 	

in fr a str u c tu r e.

A t	b o th 	a n 	N M R 	fa c i l i ty	

lo c a ted 	in 	yo u r 	h o m e	

u n iver s i ty/r esea r c h 	

c en tr e/c o m p a n y	a n d 	a t	a 	

r eg io n a l ,	n a tio n a l	o r 	

in ter n a ti o n a l 	N M R 	

in fr a str u c tu r e.

159		(7 9 .1 % )

22		(1 0 .9 % )

20		(1 0 % )

11.c Why	have	you	not	used	rem ote	access	to	NMR	spectrom eters?	(select	any	that	apply)
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Th er e	w er e	n o 	r estr i c t io n s	

d u r in g	th e	p a n d em ic 	th a t	

p r even ted 	o n -s i te	u se	o f	

sp ec tr o m eter s .

R em o te	a c c ess	w a s	n o t	

a va i l a b le	a t	th e	N M R 	

fac i l i ty ( ies )	I	u se.

I	w a s	n o t	a b le	to 	in sta l l	th e	

r eq u i r ed 	so ftw a r e	fo r 	r em o te	

a c c ess	o n 	m y	c o m p u ter.

IT	sec u r i ty	c o n c er n s	m a d e	

r em o te	a c c ess	im p o ss ib l e.

R em o te	c o n n ec tio n 	w a s	

u n r e l i a b le	d u e	to 	n etw o r k 	o r 	

so ftw a r e	l im i ta t io n s .

Sp ec tr o m eter s	d o 	n o t	h a ve	

a u to m a tic 	tu n i n g	(A T M ).

I	w a s	n o t	a b le	to 	sh i p 	o r 	

d el iver 	m y	N M R 	sa m p les	to 	th e	

N M R 	fa c i l i ty.

O th er

76		(3 8 .6 % )

103		(5 2 .3 % )

4		(2 % )

13		(6 .6 % )

7		(3 .6 % )

6		(3 % )

11		(5 .6 % )

29		(1 4 .7 % )

Mult i	answer:	Percent age	of	respondent s	who	select ed	each	answer	opt ion	(e.g .	100%	would

represent 	that 	all	th is	quest ion 's	respondent s	chose	t hat 	opt ion)

11.c.i If	you	selected	Other,	please	specify :

Show ing	first	5	of	28	responses			

I	wasn 't 	working	wit h	NMR	yet . 987038-987020-103912338

I	st art ed	working	after	t he	pandem ic,	so	no	rest rict ions	t hat 	prevent ed

on-sit e	use	of	spect rom et ers.

987038-987020-103913260

I	st art ed	aft er	the	rest rict ions	were	lift ed 987038-987020-103933811

I	did	not 	need	NMR	dat a	collect ion	during	t he	st rict 	rest r ict ion	t im e 987038-987020-103992982

Have	not 	start ed	m y	PhD	unt il	Sept em ber	2020	and	m y	m ast ers	project

was	stopped	in	March	2020

987038-987020-104004894

11.d Do	you	consider	sam ple	shipm ent /delivery	to	an	NMR	facil i ty	to	be	a	barrier	to	rem ote
spect rom eter	access?
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•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. 
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1.Review current protocols in place for 
remote access 
2.Identify users’ needs and stratify them
3.Analyze GDPR aspects
4.Sample shipment
5.Carbon footprint
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3.Identify technical solutions for remote 
operation of spectrometers



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

WP3 – Workflow for remote solution-state NMR
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1.Review current protocols in place for 
remote access 
2.Identify 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.Identify 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
5.Validation at selected facilities

WP 4 is currently in progress
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R-NMR website : https://r-nmr.eu
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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!


	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

