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Remote NMR (R-NMR) moving NMR Infrastrutures to Remote Access Capabilities

Introduce remote measurement at all major NMR 
Research Infrastructures throughout Europe

Main R-NMR Project Objectives

• Standardized remote access procedures
• Common practices to ship samples
• Training programs on remote access
• FAIR data sharing and archiving
• Monitor carbon footprint of NMR facilities

Review: Remote NMR Landscape

Define: Procedures

Implement: Standardized Remote NMR Procedures
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• NMR facility manager (142) survey and NMR user (401) survey

• Research field, software, sample handling, data security, interactions with users, sample shipment, remote access

Review: Remote NMR landscape

No remote access due to 
difficult implementation and 

IT security concerns
23.c The aim  of  the Rem ote-NMR project  is to develop a com m on f ram ework  for rem ote spectrom eter

access tak ing into account  best  pract ice across the EU/UK. Standardized t raining for rem ote access
w il l  also be put  in place. Once this has been com pleted, would your NMR faci l i t y  be interested in
im plem ent ing rem ote spect rom eter access?

Yes

No

42  (72.4%)

16  (27.6%)

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 spect rom 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 l inkup (Zoom /Team s etc) or
telephone with a local  operator who cont rol led the NMR spectrom eter based on the inform at ion
prov ided by  the rem ote user (assisted rem ote access), or 3) som e other t ype of  rem ote access.

Yes - direct  remote access.

Yes – assisted remote access.

Yes – both direct  and assisted 

remote access.

Yes - another  type of  remote 

access (please specify below)

No

48  (33.8%)

4  (2.8%)

21  (14.8%)

10  (7%)

59  (41.5%)

11.d Do you consider sam ple shipm ent /del ivery  to an NMR faci l i ty  to be a barrier to rem ote
spect rom eter access?
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Procedures for remote NMR
Handling

Sample arrives at NMR facility

Assess sample condition

Acceptable?Yes No

Communicate problems
to users.

Securely store other
materials if provided.

Note sample condition
(w/ photos) and courier

information

Check sample
requirements (#1) #1

Were
additional materials

also provided?
(tubes, etc.,)

Is the sample
light sensitive? Yes

No

Is the sample
temperature
sensitive?

Yes
Store sample in
appropriate user

area (#2)

Yes

Label and store
materials in the

appropriate secure
area.

Communicate sample arrival
with users and confirm date of

planned experimentation.

No

Confirm spectrometer booking &
suitability of cryogen fills.

Check stocks of facility materials
(tubes, D 2O, etc.,) if required

Shield sample in
foil/screened container

No

#2

Sample 
shipment

Software for 
remote access 

User access levels

GDPR 
factsheet

Data storage and 
access

Data & Metadata 
standards

Re
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of experiments
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Install desired probe and run
efficiency tests

Preset the experimental
temperature

Correct probe
installed?

Yes No

Carry out ef ficiency tests if
not run since the last

installation
#3

Day of experimentation

Gather samples
and materials

Does the sample
require adjustment?

(i.e., D2O, ligand)
Yes

Is the sample
Air/O2 sensitive?

Transfer sample and
materials to glovebox

Manipulate sample according
to user protocol

No

Yes No

#5

#4

Refresh password for
spectrometer remote desktop

session

Enable session
(as per access mode)

Message user confirming
password & readiness

Insert sample

Move sample to NMR lab
& transfer tube to

spinner

Experiment acquisition

Log in to Workstation as
remote user & open TopSpin

ATMA
available?

Yes No

Tune probe manually

Establish lock

User access
level?

Remote: full control

Communicate to the user the state
of the spectrometer

setup & send connection details for
the RNMR facility machine

Enable full remote-user
control

Ensure the remote user connection
is working as expected.

Local operator only

If remote viewing is required,
confirm user has logged into

remote access.

Acquire agreed upon experiments.

Create practical
laboratory notes

#6

Remote: partial control

Precise remote-control details to be
determined on a case-by-case

basis.

Establish communication and
enable remote control when

necessary.

User expectations and operator
working hours to be made clear in

advance.

Run standard shim procedure

Communicate end of experiment time to user

Acquire Q/A  experiments: 1D 1H proton (w/ & w/o sol.sup) and 1H-15N (i.e., sfHMQC)

#7

Save data to exchange area & close remote access

Remove sample &
Return to storage conditions

Keep sample
& materials?

Are future
experiments

planned?

Yes No
Dispose of sample and

materials according
to best practice

Yes No

Return sample to storage
conditions.

Ensure materials are labelled
and kept in secure areas.

Arrange courier collection.

Communicate to user .

Return sample to storage
conditions.

Store sample until further
experimentation

#8
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Sample shipment
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CO2 footprint
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CO2 footprint
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• Resilience of critical infrastructures
• Less traveling necessary/ Access possible for researchers from lower-income countries
• Focus on in person access for training
• Better reconciliation of family, care and work

• Standardized processes save time and increase quality of access
• Sample shipment
• Standard experiments
• User access levels
• Standardized data, metadata, data storage and access

• Data security needs to be improved 
• IT infrastructure needs to be improved
• Remote measurement requires in house assistance

Financial consequences of remote access is such that IT and assistance is more work and requires more 
resources at the facilities. 

Opportunities and Challenges of remote access


