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What i1s Healthcare Science?

55,000 healthcare scientists (clinical scientists
and supporting technical staff) work in the NHS
or its related bodies, the Health Protection
Agency and NHS Blood and Transplant,

representing the largest group of scientists in a
single employment sector in the UK.

Their vast scientific knowledge and skill base
stretches across somcientific specialisms
encompassing biology, genetics, physiology,
physics and bioengineering.



What difference do Healthcare
Scientists make?

The knowledge and experience of healthcare scientists
has a crucial and unigue rolein:

— providing cgmplex and specialist diagnostic services
(more than of all diagnoses are reached with a
contribetion from healthcare scientists.)

— offering direct therapeutic service provision and support

— introducing technological and scientific advances into
healthcare, and undertaking research and development

— providing performance and quality assurance, risk
management and clinical safety design and management

— teaching, training and providing a specialist consultancy
and clinical advice service to other clinicians



What difference do Medical
Physicists make?




Imaging in Nuclear Medicine

1. Make slightly Image gamma rays
radioactive tracer directly using a
‘ gamma camera
b /
3. TAKE
| PICTURES
2. Give :
trac_er to Image positrons
patient, indirectly using
normally by gamma rays
Injection detected by a

PET camera


http://www.harpell.ca/manufacturer/biodex/high-density-lead-glass-vial-shield
//upload.wikimedia.org/wikipedia/commons/0/0b/Radiation_warning_symbol.svg

In Nuclear Medicine...

Medical physicists

* Test scanning
equipment to see how
well it is working

* Help process images to
get useful pictures and
measures of how well
tissue is working

« Work out new and
better ways of doing
scans

 Make sure radioactive
material is used safely



How did | get here?



Naturally inquisitive, into everything!
Worked hard and enjoyed science at school




At 16: work experience in Medical Physics
Decided to become a Medical Physicist

Did well in

GCSEs
September 1988 - July 1993 10 G.C.5.E. {with grades):
Archbishop Thurstan School Science (Dual Award, AA), English
Hopewell Road, Hull Language (&), English Literature (4],

Mathematics (B), Music (A), Humanities (4],
Geography (&), French (&), Art (A).

Also: Crest Award (Bronze) for a Technology
Project and Young Enterprise Europe Business
Examination (Distinction) following post as
Sales & Marketing Director of Company making

traditional children’s toys.




At 16: work experience in Medical Physics
Decided to become a Medical Physicist

s a . ‘.,'_My
Did well in Did Maths, Physics and e el £
GCSEs Chemistry at college ;_} N “
Did well in A-levels

September 1993 - July 1995 4 G.C.E A -levels (with grades):

Wilberforce College Physics (A), Salter's Chemistry (&),

Saltshouse Hoad, Hull Mathematics (A), General Studies (B).
Feripatetic and Private Tuition Violoncello, Grades | - VIl (Distinction)

Pianoforte, Grades | - VI
Music Theory, Grade




At 16: work experience in Medical Physics
Decided to become a Medical Physicist

;;e;.- -

Did well in Did Maths Physics and B ‘ﬂw\ g
m
Did well in A-levels




September 1993 - July 1998 First Class Honours (70.3% overall) BSc Degree in
University of Nottingham Physics with Medical Physics
University Park, Mottingham




June 1998
Temporary contracts via agencies

JBAUK])Ltd. Receptionist (Welcoming visitors)
1 Derby Road, Mottingham Switchboard Operator (Mercury 1S-TDX, etc.)
Logbrand Marketing Using a computerised message / paging system
George Street, Mottingham Word Processing (Microsoft Word 6.0)
Sorting and franking mail
July - September 1997 (7 weeks) btember 1996 (3 weeks)
Temporary contracts via agencies by contracts via agencies
University of Humberside Assistant in University Clearing: argill Plc
Caottingham Road, Hull Dealing with telephone enquiries; running errands;  bodey Street, Hull
use of databases.
Symonds Travers Morgan Word Processing Operator:
Louis Pearlman Centre. Typing letters and structural reports (Microsoft
Goulton Street. Hull Word); sorting incoming and outgoing post; ark C. Brown & Son

greeting visitors: dealing with enquiries: filing and ~ faker Street. Hull
ke eping accurate records; use of fax machine:
2 line switchboard and photocopier.

Also: Princess Royal Hospital Assistant to Consultant Oncologists’ Secretaries:
Saltshouse Road, Hull Copy and audiotyping (Microsoft Word) of
(4 weeks). letters and annotations to hospital notes; taking

telephone calls for consultants and chemotherapy
staff. greeting patients at radictherapy reception:
fiing: use of photocopier and computer

rincess Royal Hospital
altshouse Road. Hull

databases.
| btember 1995 (7 weeks)
December 1996 (2 weeks) v employment
Dr G Dave, Laurbel Surgery Part-time Receptionist: rincess Royal Hospital
IMain Road, Bilton, Hull Handling telephone enquiries and appointments; altshouse Road. Hull

receiving patients; issuing prescriptions: filing.

August 1994 (2 we eks)
Work Experience / Physics Project

Lumonics {Hull} Ltd

Receptionist:

Switchboard operation: word-processing:
(Lotus AmiPro); welcoming visitors: binding
documents: sorting and franking post. use of
fax machine and photocopier.

Receptionist and General Office Clerk:

Filing: data input: switchboard operation
(B-ine Meridian ). word processing

(Microsoft Word for Windows '95). use of

fax machine, photocopier and paging systems:
welcoming visitors; dealing with customer
enquiries.

General Office Clerk

Word-processing and sorting documents for
audit

General Assistant

Reprographics: sample-making; filing.
Medical Records Clerk:

Creating new Radiotherapy record filing system -
sorting and re-filing records: using data bases and
other information systems.

Design Studio General Assistant:

Errands: buying items for photographic shoots
sorting and re-filing artwork.

Laser Systems Research and Development

Receptionist... secretary...medical
records clerk...laser systems research
and development assistant...design
studio assistant...reprographic
assistant....

Gothenburg Way. Hull Assistant:
Laboratory investigations: Computer-Aided
Design: electronic circuit trials; component Medical Records Clerk:
endurance assessments. Waork-shadowing Radiographers. Technicians and
3

H A Williams

Medical Physicists; sorting and re-filing records.




At 16: work experience in Medical Physics
Decided to become a Medical Physicist

Did well in
GCSEs

Did well in A-levels

Got a good " Bhand a job as a
degree... trainee Medical
Physicist

Graduated from
the training




Decided to do a PhD while
| had the chance! (not
essential for my job)




The key finding of my PhD
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Does ?*lodo-deoxyuridine measure cell
proliferation in NSCLC? Initial
investigations with PET imaging

and radio-metabolite analysis
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Decided to do a PhD while
| had the chance! (not
essential for my job)

Started current job as Medical Physicist
In Nuclear Medicine
at Manchester
Royal -
Infirmary §

itati easures

s o8 «Developing quant\tat\:';a:&‘\‘;\:ment

P 42 for cinical respon‘se -a -
using positron Emissio

Tomo%"aph\—", dies and image.

R ive pheliem
Including Xt ""”"{fg ic_FDG. anc.
neu .

February 2006 - present Central Manchester University Hospitals

" : AN
anat S‘S’LMEW\%S;;WQE:R%"& R@E}&“ts Nuclear Medicine Centre

DAUAR imagits Senior Medical Physicist (Band 8A)
B Supporting clinical diagnostic and therapeutic

work through R&D, teaching and training.
PETCT specialist.

February 2006 - present University of Manchester,
Faculty of Medicine and Health Sciences
Honorary Lecturer (Education)

January 2004 - February 2006 Manchester Royal Infirmary
Nuclear Medicine Department
Medical Physicist (Grade B8-11)

September 1998 - December 2000 Christie Hospital NHS Trust
Trainee Medical Physicist (Grade A)
Postgraduate training, including placements in:
Nuclear Medicine; Diagnostic Radiology;
Magnetic Resonance Imaging; Radiotherapy.
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PS. ALL CHANGE! Current training scheme

Modernising Scientific Careers

* Accredited Spedcialist Expertise
** Extending professional Consultant Healthcare
regulation Scientist Appointment
*** Subject to public consultation

Accredited Accredited

*** Higher Specialist

Additional Specialist ¥ 3 :
Scientific Scientific Scientific Register
Practice Practice

Assoclates Healthcare
and Assistants Science

Practitioner
(HCSA)

*** Regulation as a Healthcare
Science Praclitioner

*** Regulation as a Healthcare

** Regulation in line with EPR Scientist

Scientist
Training
Programme
(STP)

Learning and
Development
Framework

Direct entry Graduate direct enlry



(1 D TR L R E e e iy 1,
PS. ALL CHANGE! Current training scheme

Structure and rotations for NHS Scientist Training Programme

Masters Workplace

Degree - .
Work Based Rotational and Specialist Training Programme Bh“Mﬁﬂtmaﬁiﬂ:g:ffﬁiﬂ:ﬁmmg,

(part time)

Work Based Themed Rotational Programme
4% 12 weeks

Research Methods
Year 1

Radiotherapy Radiation Imaging with Imaging with

Integrated Professional Practice

Physics Safety Non-lonising lonising Theme
Radiation Radiation
Induction Generic

Healthcare Science

Generic Education and Training  Themed Education and Training _

http://www.nhscareers.nhs.uk/explore-by-career/healthcare-
science/modernising-scientific-careers/
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Decided to do a PhD while
| had the chance! (not
essential for my job)

In Nuclear Medicine
at Manchester

Royal -
Infirmary

Got State
Registration
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What do | do every day?

* Routine data archiving, patient image analysis
and camera performance tests

 Respond to requests about analysing unusual
Images, modifying scanning protocols for
Individual patients, resolving or working around
camera malfunctions

* Advise patients and colleagues on radiation
safety and compliance with relevant regulations
* Teach (theory) and train (practice) junior
colleagues, medics, and post-graduate students
« Set up, oversee and analyse data from
research projects



Modern Gamma Camera




How a gamma camera works

Gamma | Camera -
Electronics
Photomultiplier tubes F 'l' 1
Scintillation crystal
Collimator

e Y,




Determining energy and position

Preamp
Signals
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Scatter Rejection

NO scatter

Scatter in crystal

Scatter in patient

Patient Camera
Photopea

Number of
events

Pulse Height
(Energy)




Collimators

Low Energy Collimators
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Pinhole collimator



Performance — impact of collimator

Spatial resolution
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Performance — impact of collimator

Sensitivity
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Examples —
gamma camera images



Normal Bone Scan

Posterior View (from the back)



Bone scan - Paget’s Disease

Left lateral

o

o 2
. Y

Right lateral

Post Ant



Normal ventilation and perfusion

lung scan
Perfusion

Ventilation (Kr)



Lung scan - High Probability of
Pulmonary Embolus

Perfusion

Ventilation (Kr)



Renogram - Normal

5 min 10 min 15 min 20 min

RF 2min 3min Tpeak
Left Kidney 52% 10.3% 10.8% 3.5nir
Right Kidney 48% 9.5% 10.5% 2.8min

Left kidney 52 %
T — T Right Kidney 48 %

49.6 MBq
i - 99mTc MAG3

3 Adult
- Posterior, Erect
i Elscint LEGP

Frusemide: None

Processed by RSL
Background: Rutland

ManRen v2.4

[§] 10 28 30 48
minutes



Renogram — Obstructed kidney

‘g8 9 f 9 S B

5 min 10 min 15 min 20 min 25 min
RF 2min 3min Tpeak
Left Kidney 80% 6.4% 9.1% 3.8min
Right Kidney 20% 1.6% 2.3% 32.5min
- -
30 min 35 min

28.0 MBq
99mTc MAG3

e Left Kidney = = = Right Kidney AR Bladder| Ri g ht K i d n ey 20 %

Elscint LEGP

Frusemide: 20 minutes

Right kidney has
worse uptake and
fails to empty
despite frusemide

Background: Rutland

ManRen v2.4a

minutes



Gated Myocardial Perfusion

ED ES
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Study
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Gated Myocardial Perfusion Study

Abnormal
Study:

Infarct

“Yolume (mi}/ Frame

EDV =87 ml

ESV =51 ml
SV =36 ml
EF=42%
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Modern PET scanner

 Commerically available in mid-1980s
Full ring systems, eg. GE Advance, 2000

e

FDG-PET




The development of PET scanners

 Commerically available in mid-1980s
Full ring systems, eg. GE Advance, 2000

Block (6 x 6 block of
BGO crystals) Entire Ring

“:‘ (56 Modules)
BN
QLR
Ny
S
utly
S

TRANSAXIAL

Module (6 Blocks)

"y
2 S
S
..ﬂ’ﬂ! 12096
/ . detector ) ]

TRANSAXIAL elements




PETCT : In the beginning, there was...

« Partial Ring PET

(LT T T L BT L fneet Lt il



Gantry dimensions: «— 158 cm —
228 cm x 188 cm x 158 cm

Rotation: 0.8s,1.0s,15s

Cl PET

145 cm
Dual-modality imaging range

Fig 3. A schematic of the biograph PET/CT scanner. The axial separation of the two imaging fields is 80 cm. The co-scan range
for acquiring both PET and CT is 145 cm maximum.

From: Townsend et al. 2003
Sem Nucl Med 33: 193



Annihilation and coincidence detection

511 keV gamma

Radioisgope

511 keV gamma




o |
Physical F POSITRONS

limits on |
resolution |

in PET , : ,
|
i -‘I.\—JJ_ Ty
| M Y
Positron |
range 1.', i 100 TRACKS I

. 4 mm >

Simulated " F positron tracks from a point source in water.



Variation of resolution with positron energy
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Types of Events in PET

Trues Scattered Random

(T T T LT T T T T T



Improvements with better timing resolution :
“Time-of-Flight” capable ring systems

Non-ToF-capable ToF-capable

e.g. Discovery ST T e.g. Siemens Biograph mCT \QgR
[BGO] [LSO] :
timing resolution ~6ns  timing resolution 0.54ns



Time of Flight

Conventlonal Positron Emission Tomography Back Projection (Point Source) For A Detector Pair

&@-

Count = Count =

Time-of-Flight Positron Emission Tomography Back Projection (Point Source) For A Detector Pair

o N exp[-zw:t_faﬁz}

Count = 1 Count =00

Wong et al 1983 JNM 24(1) 52-60

A5 cm

Karp et al 2005
IE3-NSS/MI Conf Record



Improvements with better timing resolution :
“Time-of-Flight” capable ring systems
GEMINI TF (timing resolution 0.7ns)

LIGHT HEAVY

Non-TOF TOF
Non-TOF TOF

DISCOVERY ST

ToF gives better spatial
LIGHT (2D) LIGHT (3D)

resolution and better rejection
of random and scattered
co-incidences, resulting
better image quality,
particularly in large patients




Examples —
PET images



1BEDG PETCT scan of Coona

patient with lymphoma ;{4&) o

-._\_\_‘_

[1 Sagittal

Coronal planes

CT PET Fused PET MIP
Very extensive cancer, may respond to chemotherapy



= ? i
PETCT = best of both” ol

¥
/ /K Sa;tal

Transaxial planes

When we put PET

) | Information about

S function on top of
CT information
about structure,

. we can see exactly

. where it is

PET MIP

Lung tumour —in
bronchus (large airway)

#wAaprEC

Fused Transaxials ~ MIP Navigate



1SFDG PET scan of patient with epilepsy

-/
ial
_< D Transaxia
—= 4

—

/L\ Sagittal

Coronal planes

Areas of low
uptake on right
side of the brain
which probably
coincide with the

origin of the

patient’s seizures




IBEDG PET scan of patient with
dementia, including language difficulties

Coronal

Transaxial
;{4@ iy
/ /K Sag?ttal

Coronal planes

Patterns of low
uptake on both sides
of the brain, typical of
Alzheimer’s disease




Not all {*FDG! SFDOPA oo
PETCT scan of child L T

| @

with CHI .

Sagittal planes —7 f s

CT PET Fused PET MIP

Overactive cells spread evenly throughout pancreas



Not all 18F! 82Rb PETCT in the heart

Stress : Stress Dyn OSEM (AC) : 8/27/10 11:48:59 : Radionuclide Total Dose 1480.0 MBqg

SA ant

66123 Bg/ml inf]

Rest : Rest Dyn OSEM (AC) : 8/27/10 11:37:03 : Radionuclide Total Dose 1480.0 MBq

SA ant
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std dev.
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|
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150 200
Time (s)
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Screen capture from pre-release version of
Siemens Circulation software for Syngo



Current research



IBEDG carotid PET + MR

Assessing fatty plaques on the walls of carotid arteries using
MR and PET in patients with rheumatoid arthritis

Assessment of
joint inflammation
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Compensating for blurring due to

body motion

Accurate Markerless Breathing Tracking For
Gated Whole Body PET Using the Microsoft Kinect

Philip J. Noonan*! Student Member IEEE, Jon Howard® Member IEEE, Deborah Tout?, Ian Armstrong?
Heather A. Williams?#, Tim F. Cootes$, William A. Hallettf Member IEEE, and Rainer Hinz* Member IEEE
*Wolfson Molecular Imaging Centre ¥Central Manchester University Hospitals $Human and Medical Sciences
University of Manchester, Manchester, UK
tImanova Imaging Centre, Hammersmith, London, UK

Abstract—The motion due to respiratio v I these criteria to be met. Recently, a similar use of the
greatly reducing image quality of whole bod - oo oo

tomography, PET. A simple method to prc
S — data

Chest Amplitaie During a Short Breath Hold aud Normal Ereathing

te. T Fig. 2. Kinect surface created using ' ¥ ® e scons ©

.udy j1| the Point Cloud Library opensource |g Fig. 4. Due to the high accuracy of the Kinect, 5 pulses can be easily
implementation [2] of the KinectFu- observed during a breath hold, beginning at 48.1 and ending at 52.5 seconds.

sion algorithm [3]. 68.6 beats per minute agrees with the calculated heart rate in Figure 5.

- e TTY KA A T'TT"TFPT AT C A RRTT s R AT " T 'TTYTisT™sO



Imaging environmental samples helps manage the UK'’s
nuclear legacy

u u Researchers from the Nuclear
Medicine Centre are working 12 hours

I I n u a e r with colleagues in the Research
Centre for Radwaste and
Decommissioning, University
of Manchester, to image the
movement of technetium (as

I I l S e — e ar 99mTc, t1/2 = 6 hours) in flowing

sediment columns. The work

is co-sponsored by EPSRC
and Sellafield Ltd. and focuses

[
on treating sediments so that
S I S technetium ‘sticks’ and is immobile
even when water is pumped

through the column. This simulates =
. . Sulfate
ground contamination at nuclear Fart; metal B s

n
facilities where technetium Reduction
research into @
years) is a mobile subsurface

contaminant. The sediment and
water chemistries used are typical

[
of the Sellafield nuclear facility,
‘ a l I r I I l Cumbria, UK. In a technique called
biostimulation, acetate is added to

the columns as an electron donor
(food) to stimulate the natural

| ]
microbial community present in
el lVI ro I I I I l eI l a the sediments. Utilization of the
electron donor by microbes leads

to chemical and mineralogical
changes in the sediments and

- . they become chemically reduced.
con tam 1N a’“ on Thanks 1o images flom the Nucear

Medicine Centre gamma camera,
it is clear that technetium sticks
to biostimulated sediments as it
enters the chemically reduced
sediments. By contrast, when the
sediments are untreated it flows
through unreduced oxic sediment
and remains mobile and therefore
a problem. These data will help
Sellafield Ltd. to decide whether
they can use biostimulation at the
Sellafield site where there is a multi-
million pound legacy of nuclear
contamination.

www.bii.manchester.ac.uk




PUBLICATIONS AND AWARDS
Proffered papers

Reader AJ, Julyan PJ, Williams H, Hastings DL & Zweit J (2002) "EM algorithm resolution

modeling by image-space convolution for PET reconstruction' In: IEEE Medical Imaging

Conference, 2002, Norfolk, Virginia.

Williams HA, Julyan PJ (2003) “What you see ain’t what you get: investigating concentration
recovery in PET"” Nuc Med Comm 24:456

Julyan PJ, Taylor JH, Hastings DL, Williams HA, Zweit J (2004) “SUV,...: A new parameter for
quantification of uptake in FDG PET” Nuc Med Comm 25:407

Gillies JM, Smith N, Williams H, Julyan P, Hasting D, Vaidyanthan G, Zweit J (2004) “Evaluation
of PET nucleoside analogues in tumour cells” Nuc Med Comm 25:413
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Reader AJ, Julyan PJ, Williams H, Hastings DL & Zweit J (2003) “EM algorithm system modeling

by image-space techniques for PET reconstruction” IEEE Trans Nucl Sci 50: 1392 - 1397.

Williams HA, Robinson §, Julyan P, Zweit J, Hastings D (2005) “A comparison of PET imaging
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2001
2003
2007 -

- First prize, Medical Physics Essay competition, Medical Physics Group, loP
- Third prize, Student Paper competition, 31:* Annual Meeting, BNMS
Young Investigator Prize (for MSc student), 35 Annual Meeting, BNMS

2010 - Third prize, Poster competition, 38" Annual Meeting, BNMS
2012 - First prize, Poster competition, 40t" Annual Meeting, BNMS
2014 - Named as one of the 100 Leading Practising Scientists, Science Council
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ScienceGrrl now

ScienceGrrl Report: Through Both

E¥es: The Case For a Gender Lens in
STEM

‘I'hmugh Both Eyes” is a report researched and
ScienceGrrl, in response to a request

from Sir Peter Luff MP to devise practical and

actionable recommendations to the STEM sector

about ho to

increase equality

of access to STEM

careers. You can

download it,

free, from our

website.

The

recommendations
have been widely
accepted by the
STEM community

and we have ?
received letters

of support from a

variety of companies including Boeing,
Electronics and Finmeccanica. We have used the
report to build strong and sustainable relationships
with key actors in the STEM outreach and diversity
community including organisations such as WISE,
WES, STEMNET British Science Association and
EngineeringUK. We have also had strong political
buy-in with letters of support from Nick Clegg,
David Willetts and Jenny Willot, amongst others
Qur findings were also addressed to the Prime
Minister during PMQs where he was asked to

oy
gy,
S

She Blinded Me With Science

In  MNovember, Violet Transmissions re-
released Thomas Dolby's ‘She Blinded Me
With Science’ as the title track of their
latest EP. Prof Tim Bussey, lead vocalist and
Oxford don, got in touch several months
previously t using the song to
promote the contribution of women to
science and highlight how often this is
overlooked. The video accompanying the
song featured 5 ScienceGrrls - Roma
Agrawal, Lia Ying Li, Suzi Gage Ceri
Brenner, and
Suze Kundu.
We worked
closely with
Tim and
producer
Ben to make
sure they
were
depicted
authentically and came across with
integrity, charisma and energy. The video
also featured footage from the BBC TV
series ‘Orphan  Black’ showing female
geneticists at work. To date, it has had over
10,000 views on youtube.

A\

The release of the video was accompanied

From the Directors 2014/2015
Hi Everyone,

This year at ScienceGrrl has been our most exciting yet.
We've expanded our network and strengthened our roots,
made strong connections within science, technology,
engineering and maths (STEM) both locally and nationally,
and have seen our work grow in reach and impact.

This success has been in no small part due to our wonderful
network of dedicated and enthusiastic volunteers who work
across our 20 chapters to make ScienceGrrl what it is. Our

chapters have worked tirelessly to support and celebrate women in STEM. They have
put on networking and mentoring events, they've presented at science festivals,

schools and careers fairs to spread the word about life in
science and the opportunities it presents, and in doing so
they have showcased amazing role models and have
inspired countless people.

At a national level we have also been making great strides
in celebrating women in STEM and highlighting the issues
they still face. Our “Through Both Eyes’ report has been an
extraordinary  wvehicle for lobbying  government,
articulating the real issues faced by women and girls

whilst demanding change through constructive recommendations. The video
accompanying ‘She Blinded me with Science’ took our science role models to a

whole new audience.

We hope you agree that this annual report summarises the

ScienceGml local chapters

comment on how the government planned to by short videos and blogs from the 5 impressive extent and impact of our work this year. We are EE | Abelfieen
respond to the recommendations. We have also  ScienceGrrls about themselves and their also extremely proud that alongside this hard work and R SCOTLAND
had the opportunity to help shape the Yourlife  work. We also used the Twitter hashtag dedication our core team and chapters have maintained the
campaign alongside number 10, BIS and the DfE. #sheblindedmewithscience to enable positive and inclusive energy that has always defined

. people to share their stories of female ScienceGrrl. We are looking forward to deepening our impact
We are pleased with the impact this report has  scjentists who had blinded them with in the coming years and are confident that we have a firm Dundee
had, but we hope this is just the beginning. We  science. foundation from which to develop our work
are using the report as our manifesto, folding our .
e endat| ints future conversations,
:‘ZD:;‘::EJ,CE‘;SD;:I: a?\udrstr:l:g:' CONFEEAKons And we're very grateful to have you with us as we continue this journey. Thank you

- so much for your continued support. Gla ow
Heather, Amna & Edinburgh
]
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You can’t work ALL the time...




For more information on careers in the NHS and healthcare
science in particular, go to www.nhscareers.nhs.uk
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