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Addenbrookes Air Disinfection Study

AAirDS

1.Clinical Outcomes
AAIirDS-C (clinical)

2. Feasibility
AAIrDS-E (environment)

3. Acceptability
AAiIrDS-Q (quantative)

a) Primary
Incidence of SARS-COV?2,

a) Air sampling weekly
i) Fluidigm 90+ targets

a) Patients survey

e j)

iv) norovirus

v) HAP - by Abx indication

vi) All other HAIs

vii) Severity of C.diff, SARS-COV2

c) Cleaning

i) Soap usage
iil) PPE usage
iii) Alcohol hand

Implimentation of air disinfection to

prevent hospital-acquired infections in

1
i
i
;
|
: 1 b) Staff
adenovirus, HMPNYV, Flu A |B, : )
parainfluenza, RSV, picornavirus, b) Air sensors ] ') Survey _ _
norovirus, s.aureus, c.diff, and . : if) Flu/Covid vaccine
o i) PM counts i rate
any Abx Rx € CAP or HAP as 1 " =
indication. i 55 : iii) Sickness
e ii) Incidence of SARS-COV2 alone :4' :
b) Secondary -10 :
i
® i) Respiratory viruses excluding ii) CO2 levels :
SAR-COV?2 iii) RH Ml A pragmatic controlled
i) C.diff iv) Temperature : before-and-after study.
iii) S.aureus :
|
I
i
i
i
i
|

and S.aureus

sanitisers usage

medicine for older people wards.

e viii) Length of stay
e ix) Bed days lost d) vValidation
e x) Abx usage i 2%

i) Standard AGAR/MALDI NHS
e xi) Abx cost g;(cl:r?taynh glxrlxlEBRIS{lIgGOE &:W) AirPurity _ Cambridge
e xii) 30 day mortality AQercy i o i
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Why are we studying environmental factors
Yy ying 0%

In many settings, from hospitals to ambulatory and long-term care, HCAI appears to be a hidden, cross-cutting problem that
no institution or country can claim to have solved yet.

COVID-19 deaths in hospital by date of death, England
Source: COVID-19 Patient Notification System
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Will acquire a
healthcare acquired
infection

Number of deaths
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World Health Organization 2011

Date of death

M Previously announced deaths ® Announced 10/11/2022

Covid a new long term HCAI for hospitals to deal with. Staff sickness, bed shortages, increases in consumables and reducing
budgets. We need a pragmatic approach to curb and reduce HCAI’s.
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Tackling antimicrobial resistance 2019—2024@@
O

The UK’s five-year national action plan

Already, AMR infections are estimated to cause 700,000 deaths each year globally. That
figure is predicted to rise to 10 million, alongside a cumulative cost of $100 trillion, by 2050
if no action is taken. AMR also threatens many of the Sustainable Development Goals
(SDGs). The World Bank estimates that an extra 28 million people will be could be forced
into extreme poverty by 2050 unless AMR is contained.

7
Figure 1. The rise and spread of AMR
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What & how we consume in the NHS 0
OH

Indication of the tonnes of co2
embedded

h utical
rharmaceuticals * |In a survey conducted by NHS England, the trusts
that responded 55% or above did not meet any

ventilation standards.

Office Supplies

Medical Equipment
Building and Engineering
Patient Enviroment

Patient Appli . . . . . .
FHent Appliances * Strategies to reduce infection include ventilation

upgrades, however in most cases not feasible.

Chemicals and Reagents
Laboratories

Dressings
Food e Staff sickness averages risen from <2% to +8%
All Other
0 1000020000 3000040000 50000 60000 70000 e The risk of acquiring HCAI is significantly higher in
W Indication of the tonnes of co2 embedded intensive care units (ICUs), with approximately
Cambridge Universities Hospitals 2022 30% of patients affected by at least one episode of
HCAI with substantial associated morbidity and
mortality.
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Brief overview of study milestones

Extension
Studies

Lo,
SO

¢ Technology & Commissioning Validation
e Patient & Staff Acceptance
e 15t Scientific Publication

e Ethics Approval & UKHSA Funding

e Successful implementation of study within elderly care ward with both Intervention and
control wards

e First Study completed- Results May 2023 (further wards to complete respective 12 month
study periods by Feb 2023)

e New clinical groups & Trusts adopting extension studies
¢ Further development and learning objectives set
e Stronger focus on Staff




Impact of supplementary air filtration on airborne particulate matter in a UK hospital ward

Sloof D1, Butler MB2, Peters C3, Conway Morris A4,5,6, Gouliouris T6, Thaxter R7, Keevil VL2,6, Beggs CB8*

Figures

Sy -l a‘ = u N
I - P [_.— Air Filtration Unat
> (AcroTitan3000)

] g 1] * Natural Experiment when the ADU was switched off for a

‘L 9 b -'7 o (Acn:i::::cl\lb . . . . .
1 =L e% ¥ “a a) period of time understanding its effect to the environment
Bay 2 g 1/ n—_— :
. '3 Practical implications
1 | d Q'_. a M
e i - * Aerosols can freely migrate throughout whole wards,
% U .;-1 - 2 o suggesting that social distancing measures alone are not
T 1= N Lt enough to prevent SARS-CoV-2 transmission.
i e el | == LLLLLLL . . . pe . . .
@ % =3 P e i « Appropriately sized supplementary room air filtration, if utilised
, . , . correctly, can greatly reduce aerosol levels throughout ward
Figure 1. Layout of the medicine for older people ward showing the positions of the AFU and
sensors. Spaces-
— * Air filtration devices are often placed in rooms without any
Ty | — consideration given to their performance. It is therefore
outflows . - i . . . . . . . .
ctea pie [+ | ﬁ‘ o important to commission air filtration devices using PM and
utilow ln“.lke o .
(?(1;!3;: sl -— Beg CO2 sensors before they are utilised in order to demonstrate
.— that they are effective throughout entire ward spaces.

(A) (8)

Figure 2. (A) Photograph showing the location of the AFU in the ward, and (B) detail showing
the air intakes and outlets of the AFU.
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PM1 (ug/m3)
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Fine Aerosols (Particulate Matter)

AeroTitan 3000 switched Off

- Day 1 s Day 2 .
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Can using the Air disinfection units supplement poorly ventilated spaces through
strong clean and recirculation? — Answer Perhaps we need to fully understand the

science first!
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Study Layout
H L] e

Study conducted on elderly care wards with poor
ventilation for 1 year 3 months (Sept 2021-Feb2023)

Worst performing wards selected regarding HCAl’s

* Mirrored wards, same patient groups and layout

* Control wards with monitoring no interventions
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Prevention should start from the air

Extracted From the Air . Surface Swab Samples
; | |

® AMR Gene ( P
® aac3-hacde s
¢ ® aac6B-lla e aacg-llugcde
® aph3-ill = gphim
® bialMP = mep
® blaNDM | o bIaNDM
S DROXA 1 & e blaOXA
® blaTEM ' e biaTEM
® mecA ° S aaeA
® mefE ® mefE
- su::A ® sul1
o va ® vanA
® vanB " ® vanB PD006[13275]

We extract almost the same organisms in the air as on surfaces throughout the
ward
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Long Road to De-stigmatise transmission

Yo,

* Contact transmission still likely the
primary however we need to build a wider
acceptance that more is happening then
we currently understand

N\
BEFORE N =
TOUCHING TOUCHING

A PATIENT ¥ < A PATIENT

* Biodiversity routes to various surfaces are
& via air, however not necessarily the mode
e TER AP , of transmission.

% sopy P

*Posyre RS

AFTER
TOUCHING A
PATIENT'S
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Observations is the Intervention working?

We see significant positive reduction trends and are hopeful for statistical relevance, Sars-Cov2 will be a
proxy

*  Worst performing ward to possibly the best
within the trust regarding Sars-Cov2
transmission*™

Jan 2021- Aug 2021 Sep 2021- Sep 2022

* Secondary Sars-Cov2 transmissions thus far

4 ward closures 0 ward appear lower*
full outbreaks closures

e No more odours within the ward

» Staff feedback positive with noticeable changes
WT, A|pha, Omicron (more to ward environment and mental health

Delta transmlSS|b|e) e Est cost saving £205k-£1.2m

*Final study report/publication due spring 2023



Latest visual- nightingale ward S0
b

* Natural ventilated space

 Temp ward 10 years means does not
need HVAC (HTM loophole)

e
[ ]

Zonal approach means between each fire
door was a control zone for recirculation

* 4 zones meant 4 units each working
independently and communicating.

I s

* If a unit is switched off the other units
recognise this and will adjust flows.

* Equivalent air change rate of 8 (lower
than multi occupancy min 10)

&y AirPurity
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AAirDS — Extension Highlight DG

* Extensions actioned in 9 more trusts however ELFT is an extension study highlight due to
strong focus also on staff sickness and improvements and a strong focus on ligature risk.

NHS o [l

East London -

NHS Foundation Trust

* Trust implementation scheduled for Dec 2022



Why portable is not the answer @%

911‘ ?T\IT

113 113

Typical Lab set up for air purifier
and air disinfection ( HEPA, UVC)

@ AirPurity

Q

Devices are Lab tested in highly circulated controlled small
spaces, no reflection to the environments they will occupy

Units have to be calibrated to an environment, portability
takes the audit control and safety aspect away

Anything portable negates the commissioning and infection
reduction risk

Air Purifier, Air disinfection, Portable all unlikely to be in the
vocabulary for a successful intervention
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Steps for patient safety and infection control improvement G

Q

e Pre-Assessment ( e Aerosol &
& Staff environmental
Engagement assessment

1. Place sensor grid

2. Analyse aerosol

movements and /

concentrations

\ 1.Space

2.Clinical groups

3.Function 3. Noise assessment

4. Initiate consultation for
intervention planning

1. Initiate steps 1&2 of
Aerosol and environmental
assessment

1. Aerosol &
environmental
assessments to be ongoing

/ to ensure compliance and

duty of care

2. Adjust systems if
required N\

3. Share with stakeholders
and education pack

e Continuous
audit/compliance
and service

devices

. ) \ )

System should not impede or increase workload in any function within the trust but work collaboratively to improve the
environments patient, staff and visitors occupy

¢ Installation of Re-
circulation

Ep AirPurity



Why recirculation will be implemented SO
across the NHS O

» Scientific study has shown with the appropriate commissioning Infection rates can greatly reduce (we currently
have 7 studies either finished ongoing or starting)

» Significantly improves the health and safety of both staff and patients

* Technology template has been developed and will be shared by Air Purity and Cambridge University Hospitals
* Quick and cost effective to implement, meaning a longer term strategy can be prepared for ventilation

* Auditable process developed meaning transparent focus on environmental care

e Studies conducted are reported to the following: NHS England, UK Health and Securities Agency, Health
Executive, CQC, Department of Health, Infection Prevention Society, World Health Organisation, SAGE, CIBSE,
IHEEM & others.

* Recirculation aids poor ventilated spaces, also tackles costly non ventilated areas, all systems are designed to
at least provide an equivalent air change rate of 8+ (depending on area)

* Energy efficient and adaptable
* Big step towards NET ZERO

&y AirPurity




Engagement groups

Yo,

e IPC

* Estates & Facilities management

* Independent Authorising Engineer, Ventilation
* Clinical Team

* Ward Team

 H&S

e Research and Innovation

* Exec Team

* Ventilation Safety Group

* Health and Safety Committee

* People Participation and Staff Side representatives

&y AirPurity




Please follow AAirDS
Any Questions Please contact Darren Sloof directly on

M: 07712116467

E: darrensloof@airpurityuk.com

(LFW) AirPurit AeroTitan W) AeroSentinel AeroBullet
D) Yy
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Matrix Booking Presentation

The NHS Smart Estates
Conference
2

matrix
booking

16th November 2022



Presentation Themes

>

hybrid
L and hubs

— matrix
by E booking

About Matrix Booking (3 minutes..)
Why organisations across all sectors are introducing hybrid working
Challenges specific to the NHS in doing so
How technology can help

Outcomes, benefits, the future

NHS Client Case Study



About Matrix Booking

Established 10 Years+

NHS SBS

APPROVED
Desk Booking, Room Government & NHS FSUPPLIER

Booking, Visitor Framework Approved
Management Solution Supplier

SaaS/Cloud Based Committed to Social
technologies Value and Sustainability

WAI-AA

Experts in supporting Intuitive and easy to WCAG 2.1

flexible working use platforms

In House Support

||||||

ollaboration



About Matrix Booking

et

GETITON

* Google Play

‘ # Download on the

[ ¢ App Store |



Proud to Work With
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The Conference Series

1.

Government Property 2030 Conference (Manchester) - 7t September 2022
Public Sector Proptech 22 (London) - 2"d November 2022
NHS Property 2022 (London) - 15t" November 2022

NHS Smart Estates Virtual Conference - 16th November 2022

hybrid
L and hubs

— matrix
by E booking

WORKTECH London- 22"d November 2022

Hybrid and Hubs Webinar (Online) - 19t January 2023

Government Property 23 (London) - 8t February 2023

Email questions and panelist nominations to:
HybridAndHubs@matrixbooking.com



EE hgbrid

Panelists and hubs
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23 NHS
UK Health Lancashire Teachin =
. g e
Security Hospitals M|n|Stry
Ag ency NHS Foundation Trust Of JUStICG
an)
Transport
HM Revenue
& Customs for London

& NHS
BEE Crown Ashford and

LONDON BOROUGH Commercial St. Peter’s Hospitals
Service NHS Foundation Trust
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Panel Themes

>

hybrid
L and hubs

— matrix
by E booking

How has hybrid working and the past three years changed the way staff work in your
organisation?

What were the drivers behind the changes your organisation has made to ways of working?
What lessons can be learned from the use of Government Hubs and shared space?
How do we gently encourage staff back to the office on hybrid arrangements?

Can you talk a bit about the logistics, and liability, of supporting NHS staff (both back-office,
and clinical) working from home?

How do you think hybrid working will continue to evolve public sector working?



hybrid
L and hubs

— matrix
by E booking

Lessons learnt so far

» Hybrid working is a constantly moving target, an ‘ongoing experiment’

» Occupancy is low, but increasing..

» There often now needs to be a reason to come into the office

» We are only now close to the point of evaluating progress so far, and adapting
» Use tech to make the adoption of flexible working as seamless as possible
» Staff engagement is key - are we imposing or are we engaging?

» Data, data, data...



The Future

>

hybrid
L and hubs

— matrix
by E booking

Hybrid working is here to stay, we need to embrace and extract value from it
Consult, adapt - how to staff want to work?

Estate rationalization through flexible working - savings on estate costs
Will the cost of living change peoples work habits/location?
Provide more reasons for people to come into the office
“The office should be a magnet, not a mandate”

Further encourage collaboration

More sharing of bookable resources between NHS organisations



Public Sector Resource Sharing

HM Revenue
& Customs

350"’ Sifes

)
3 .
O 2 ¢ :
oS . |
Ministry € 8 Govemment . ‘
=) " L
of Justice € 3 zmpeﬂy i
% > gency ‘ 3
% S _ .
; ) |||

s !l"""'"' ey 'IIIIIIIITJ:(iI =

2 S
20,000+ civit sev°"

&%
Department

of Health &
Social Care




Matrix Booking ‘Cross-Org’

» Creation of sharing network between organisations using
Matrix Booking

» Sharing of certain resources between organisations

» Each organisations access their own platform

» Access to private sites/resources, and shared sites/resources
» Complete data privacy and security

» Usage reporting - local users, external users




NHS Resource Sharing

matrix : matrix , matrix
booking booking booking

NHS B NHS B NHS

NHS and Social
Care Partnership
Trust

NHS ICB Community
Health NHS
Foundation Trust



https://www.kmpt.nhs.uk/
https://www.kentandmedway.icb.nhs.uk/

NHS Resource Sharing
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Matrix Booking Case Study

matrix NHS

bOOkmg Kent and Medway




About Kent and Medway NHS

» Newly formed Integrated Care Board

» Serving 1.8 million people

» Created through a merge of 7 separate CCGs m

» Sites across Kent Kent and Medway

» Full adoption of flexible working

» Matrix Booking for: room booking (phase 1), desk
booking (phase 2) parking (phase 3)

1,000 active Users in the system

Booking 450+ desks, 30+ Meeting Rooms




How NHS Kent and Medway turned to Matrix Booking to
facilitate flexible working

» Initially set out before the pandemic, the organisation sought to give workers
more flexibility around how and where they operate. And in doing so, the ICB
looked to make its own setup more efficient. In recognising this, it reduced
office usage, scaling down its 13 premises to seven.

» This consolidation of real estate also reflected a consolidation of the service
itself, having merged seven Clinical Commissioning Groups (CCG’s) as was,
into one all-encompassing organisation just prior. For both drastic
restructurings to succeed, it was recognised that digital assistance was
required, and Matrix Booking was the chosen facilitator of this new dynamic.




The right solution at the right time

» Matrix Booking’s resource scheduling solutions were implemented at an ideal time
for Darren and the ICB team, with employees quickly attuned to a new way of
working enforced by those initial lockdown months.

» Not only did the organisation need to show that they were tangibly enabling a
longer-term solution to achieve a positive home-office balance, but they had to do
so to a newly merged cohort of employees who would have ordinarily been
required to travel further to work than before.

» For both drastic restructurings to succeed, it was recognised that digital assistance
was required, and Matrix Booking was the chosen facilitator of this new dynamic

Employees were quickly attuned to a new way of working enforced by those initial
lockdown months. Not only did the organisation need to show that they were
tangibly enabling a longer-term solution to achieve a positive home-office
balance, but they had to do so to a newly merged cohort of employees who would
have ordinarily been required to travel further to work than before.




In Summary

» “It has been, and continues to be, a period of so much change, and those
changes would have been a lot more difficult had Matrix Booking not been
involved. For everything from track and trace during COVID, to signing in and
seeing who'’s in-office, to giving people desk and room options, to evacuation
procedures, and the plans we now have moving forward. Matrix Booking has
been so responsive and always open to new ideas and suggestions. The
relationship feels personal”

» Darren Lightbody, Office Manager, NHS Kent and Medway




Thank You!

Matrix Booking
Events and
webinars:

Download the
case study here:

www. matrixbooking.com
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“CNWL and the business
case for digitisation”

Joel Glover

Commercial Director
Quality Trusted Solutions
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TRUSTED

Building the case for digitising your
estate



. sansoanomy™ o ——y
2N Sduth Daventry Queens Park o _ Xy : - Wateroestn StMain
o | Harpole & P:Q".'.’:"a IR, Milton Newmarket Buny St Thirston
y \ Vieedon Bec~ -~ Northampton - St Neots : : N g o o _Elmswell
\ N =) Eaton Socon Camboime - ; - Woolpit
; o 23 ]
tford-upon-Avon ! \ B Cambridge Six Mile ~
Gaydon o Stowmarket
: s A \ Wo"mlfotd LN\ N\ \ Fulbourn  Boftom 3‘&""“9"
\ se Roade - CGiapham { reen
Ettington \ Towcaster ‘ . Bedford s
N\ Gropredy ) Koot Ssndy  Potton \ Sawston GQUALITY TRUSTED
sdwslc‘m i A \ ‘ o Linton SOLUTIONS
! Shenington ‘ b Biggleswade Mélboum o Hoverhill
: . ’ Y i A \ A"l Clace Melford
Shipstea-on-Stour Banbury. Radstone . ‘vm.. NL Cranfield -Q.. ' : \ b A Loag Me
Bodm. ! Milton’ Kdyn:: \ 3 - e Shefford \ ’ Royyofi” 3 w" P \ Sudbury Hadlsigh
- Bloxham \ Brackley > A [} ;‘. _ Ampthil| . \ vsldlm
oreton-in-Marsh Hook Norton 1 Bueklnuhnm e Bleigp! L8 d Flitwick \ Bddovay e
Deddington Gaweott - Wobum Letchworth \ Sible . Dedham :
. Barton-le-Clay Garden City | Eirchinaflaid Hedingham Vale AONB /
Great Tew : { newng Dedham
Thaxted Great
on the Wold i) e S G g Buntingford Bardield Halstead Mans
Enstone ‘ .~  Leighton " . J
Kingham Buzzard \ ,- v
Houghton ', 3 Stansted :
Chadiington Bicester ‘ {2 ~ Regis Siprenags Mou:l‘?ncm
the-Water \ , Dunstable N S L i e _Colchester
Charibury L7 int N \ Bisi Gfeat _ Braintres . Stanway
Weston-on-the-Green . il Knebworth f sm:“l?potd Takeley I . ‘Coggeshall
) . / 7 i \ \ I i Felsted Great Notley 4 Wivenhoe
oedstoc! . ¢ sdon ! /
Kidlington N 3 7 —F ’,'
- Hi neen
Butford e Aylesbury ~ orpe Woie Sawbridgeworth o
o , by’ Aston Clinfton Tring Garden City Hertford |
. Haddenham A F o
Canterton = ‘ ~ .  Wendover Bukhemstsd: <\ Fiareld Hatfiold ¢ Herlow '
‘\“i;‘ 4 Mo'd Wheatley “Thame Hempstead, Stfibans o
L Cumnor . ¢ X ! " . | \
Bampton e ] R"Pgnus "
5 > \ orough - ) Chi
- - d \ Chesham - s ) pping
50 Chinnoc \ Cheshund Epping - Ongar
Stadhampton \ J | | - ~— wz‘m-n _
v Abingdon® \ AmefBham pey.- |
Faringdon : Qe ~ Chiltern Loughton
-, Watlington Hills AONB 7 ;
Highworth ' High 'm'“""““’ .
i i) & combe / %3 A
Shrivent S L AR A P, V. \ .  Warley
Wantage X e . \
Marow” | . Colne Vall x Romford
“w L i/ "Regional P& Iiford Hometirch
anborough o
. Henley-on-Th - X
o] - Goring Sonning > e 7
. Lamboumn { Common -
Lamboum r
Woodlands Pangbourrje P 2 SR
\ ’ = & ? |
Romabary . “Hermitage \ Reading Waodiey N
Theate -
d o LA Winnersh .
riborough North Wessex Donnington ] [ o, g T RS : {
e R e it : ' A P Fpon Thamea Mitcham ley )
Great Badwyn ‘ Aldermaston 5 B @ el ’ 5B e R =
. \ 4 . fiion y \
» . o~ — 1 Sutton - F _ Ralnham
{ Highclere Tadley g, - ‘ 4 et : ‘ ) A
ey ghcler camb-uy . %m Kingsdown ‘-nd N S2h - Sitfingboume
. _Frmiey Wolsng b - H : . ®
. | S : / \ g e i L
Collingboume Chinefiam ; > Faimborwgh st e o D )
Ducls oy Hook Fleet : ! ‘ . Caterham : %t 35 Hill fete
[N AR Basingstoke.  Church P ~ e unze_x!_hlls N L i o Sevenoaks Kings Hi Maldstone







Join us

We want to work with colleagues to drive change in the NHS

> QTS is growing and maturing — our product offer is growing and §eeoseds i "3l
maturing, and we’re looking to develop use cases within CNWL . .;-:ﬁ;*'.

which we then roll out to partners across the NHS.

) Social media links and emails are in the slides, QR codes are to

the right, please do get in touch!

Quality Trusted Solutions | ERIC
Floor 1, 350 Euston Road, London, NW1 3AX | www.qts-llp.co.uk | cnwl.gts.enquiries@nhs.net

@i

|Ql @qualitytrustedsolutions g@quality_trusted

Qrs

QUALITY TRUSTED
SOLUTIONS

Qrs

QUALITY TRUSTED
SOLUTIONS



http://www.qts-llp.co.uk/
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The NHS Smart Estates
Conference 2022

SPEAKING NOW

€ONVENZIS

¢

| will be discussing...

“Effective Location
| Management - Benefits
Mark Songhurst Beyond NHS Estates”

Programme Lead - Scan4Safety
Leeds Teaching Hospitals NHS Trust




The NHS Smart Estates f\
Conference 2022 @VENZlS

SPEAKING NOW

| will be discussing...

“Redlands - Building a
purpose built GP Premises

for modern day Primary
Dr Joanna Harris Care”

GP Partner/Clinical Director
Redlands Primary Care/Mid Devon Healthcare




@VENZIS

THANKS FOR ATTENDING

i

The NHS Smart Estates Conference 2022



@VENZIS

REGISTER FOR OUR UPCOMING EVENTS!

Sign Up Here... Sign Up Here... Sign Up Here...




