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Diabetes — Facts and Figures

1in 20

The prevalence of diabetes is now over 5% of the
population and is set to rise dramatically over
coming years.

Diabetes

Diabetes is thought to account for more than
10% of NHS spend

Audit data (2013) show that ~20% of hospital in-patients
in Wales have diabetes.
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Diabetes — Facts and Figures

Over half of all adults in Wales are overweight or obese *i i * *

*

- ® . . .
9 The prevalence of childhood obesity (25%) is

England & N higher in Wales than in both England and Scotland.

Scotland Wales

Type 1 diabetes accounts for around 10% of all patients with diabetes with over
1000 children in Wales affected.

Diabetes and related metabolic conditions are therefore a leading cause of ill-
health and premature mortality regionally, nationally and globally, exerting huge
financial pressures on health services.
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Diabetes Research Unit Cymru

DRU Cymru has been funded to provide infrastructure support to:
* address the important social and health-care needs in diabetes

* undertake and support a comprehensive, integrated translational
research programme,

* advance development and implementation of therapeutic
strategies for prevention, treatment and self-management of
diabetes

Unit Director is Professor Steve Bain, Swansea University

DRU Cymru is based in Swansea but works with collaborators across
Wales. ‘
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Diabetes Research Unit Cymru

Strategic Objectives / Key Outputs

e Development and support
of high quality clinical C

studies
. .

Gra.nt cajpture e Development of social care
e Patient involvement and research

engagement activities

* Industry collaboration
e Knowledge mobilisation

e Capacity building
e Continued development of the
central laboratory
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Industry Engagement

Major Pharma/Diagnostics\

Abbot

Astra Zeneca
Boehringer Ingelheim
GSK

J&J

Lilly

Merck
Novartis
NovoNordisk
Roche
Sanofi
Takeda

~

Small & Medium Sized Entitie?

Agamatrix
CellNovo
Diabetology
EKF

Mendor
PolyPhotonix
Innoture
Invitron

RSR
Senseonics
SmartSensor Telemed
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Central Laboratory

CERTIFICATE OF ACCREDITATION

Good Clinical Laboratory Practice

Name and address of Laboratory Accredited

DRNW Laboratories
3 Floor, Insttute of Life Sciences

isea Universi
igeton Parkc

Swansea

SA2 8PP

Date of Accreditation Category of Accreditation
6th Novomber 2014 Full Accreditation
GoLp the DRNW Laba the date of

10th Septermber 2012

The above laboratory has satisfactorily implemented the
requirements set out in the Good Clinical Laboratory Practice
(GCLP) standard, 2011, ISBN 978-1-904610-00-7.

Date of Assessment: 15t October 2014
Re-assessment due date:  Ociober 2016

Type of work accredited:  Cinical Laboratories
Accreditation number: 01708

£

¥
{LE

T R Sties, Director
GCLP Accredtation Scheme

GCLP Accreditation Scheme operated by Qualogy Ltd  www.qualogy.co.uk
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Case Study 1 — Glucometers

¢

* New ISO guidelines (15015197) have been
introduced to establish acceptable
performance

* To demonstrate compliance with this
international standard at least 100 different
subjects with diabetes with glucose ranging
from ~3 to >25 mmol/L are required and the
study is to be conducted in actual conditions

of use.




Case Study 2 — POCT HbA1c Analyser

* Measurement of HbAlc is used to
monitor diabetes control and has
also recently been recommended as
a method of diagnosis of diabetes

 POCT is performed on site, often
while the patient is still in the clinical
setting and allows clinical decisions
to be made in real time, without the
need to wait for laboratory results.

 POCT in the measurement of HbAlc
has been performed for a number of
years, but not always with the level
of performance required for clinical ‘
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Case Study 3 — Insulin Pump

Evaluation of patient acceptance of an insulin infusion pump

 The study was designed to provide
information about the general patient
acceptance and functionality of pump
training and set up of the Cellnovo
System.

* A total of 30 days of patient data.

e System performance data was
acceptable with 290% acceptance data
achieved.

e User feedback was very positive and all
subjects expressed a preference to
continue using the CellNovo System in
preference to their previous pumps.




Case Study 3 — Insulin Pump

Data presented at the European Association for Study of
Diabetes (Barcelona) and the ADDT (Vienna)

Swansea University
Prifysgol Abertawe

Swansea University
Prifysgol Abertawe

Introduction

Continuous subcutaneous insulin infusion {CSN} systems, or insulin pumps, have become
increasingly popular as ameans of insulin delivery for individuals with type 1 diabetes .

A new style of pump has also been introduced in Europe over the recent years, so-called ‘patch
pumps’, in which the pump controller communicates with an infusion component that is
attachedtothe skin directlyrather than being connectedby a catheter.

The handset and pump were intuitive to use 6.7 7.0 6-7 managingmy BG leveland preventingme 6.7 7.0 6-7
The Cellnovo System is a CE marked insulin delivery system, comprising of mobile connected givingmyself too much insulin
Handset, Pumps and Cellnovo Online web-based Management System. Cellnovo Online can Ifoundthe tailor made foodlibrary useful
support the self-management of diabetes through the presentation of real time data in list and TP S D 2 12 = and easyto use/create new foods @ # ad
graph format. This web-basedsystem may also be used by Healthcare Professionals (HCPs) who Ifoundthe pump discreet and easy to hide Use of the Handset allowed me to
willbe able toview datafor their patients and support them remotely. from view 6.7 6.7 6-7 dispense with keepingapaperjournal 7.0 7.0 7
lam pleasedthat my HPCis able to access
Methods The insertion processwas easyto learn 7.0 7.0 7 real-time datato support managementof 7.0 7.0 7
my diabetes
This study was a singlesite pilet study, designed for i ion of the of end The ability to recharge the battery was e Viewingreal-time data on-line helped me - - -
ofthe study device{s). The number of subjects was {n=3) was chosen for pragmaticreasons. importantto me 5.7 6.0 7 tomanage my diabetes better -0 -0
Ifoundtakinga blood glucose readin, Ifoundthe graphs helpfulin managing m
After a sareening visit the overall duration of the study was 10 days. For the first three study simple e 8 8 6.0 6.0 4-7 diabetes grap P! gingmy 6.7 7.0 6-7
days, subjects stayed at the Joint Clinical Research Facility (JCRF), Swansea University for training T G TR Y RO T
and use of the Cellnovo System. Following this they used the system at home for 7 days. At the The Health Assessments and Notesinthe 70 7.0 7 f e e 8! Igd'dy 6.7 7.0 67
end of the study visit, subjects returnedto complete a questionnaire and return to their previous Blood Glucose application was helpful . . romusinethecevicesthan HCk B . -
insulin beforehand
pump. Did ferusingthe Cellnovo System
Creating a basal profile was easyto do 6.7 7.0 6-7 LTSN EHLTS > Y Yes-3
Sereening overyourprevious therapy?
The 4 insulin delivery optionswere 7.0 7.0 7 Would youlike to remain onthe Cellnovo Yes-3
supportive inmanaging my diabetes . § System?
2-3 hours
< Informed + Use Cellnovo System at Insulin Usage

Consent e Ce home
+ Screening * Daily monitoring using
procedures Cellnovo Online
* Daily followup by study.
Staff

001 108 63 Insulin sensitivity was 1U reduce by Immol; now 1U reduce by 3mmol. Feels
much better
002 65 52 Feelsbetter
Subjects 003 3s 38 Rates adjusted more appropriately throughout the day and adjustment on-

Male and female subjeds aged >18 years with Type 1 diabetes and already on insulin pump
therapy (using either NovoRapid or Humalog) for at least 12 months and compliant with their
therapy wererecruited.

Diabetes Duration (]
duration of Pump therapy o s

Selected Questionnaire Data

I = ) il I N o
Day Day 10 Day 10

Average total daily dose at | Average total daily dose
start of study (U] at end of study (U]

Discussion

Results

Ifoundthe bolus calculator helpfulin

Average BG now 8mmolwhereas initially hypo almost all day.

going.

001 42y 2m Ll 17y 0m By 10m Humalog
002 My 1m M 25y Bm Sy 9m NovoRapid D R U
003 34y Bm [F 22y 11m 7y0m MNovoRapid
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Case Study 4 — Insulin Assays

Insulin analogues - small structural modifications introduced into the insulin
molecule to act more rapidly or to prolong biological activity

[ 1
| I Gly lle Val Glu GIn Cys Cys Thr Ser lle Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asnh
nsulin
Phe Val Asn GIn His Leu Cys Gly Ser His Leu Val Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr
I 1
Glulisine Gly lle Val Glu GIn Cys Cys Thr Ser lle Cys Ser Leu Tyr Gln Leu Glu Asnh Tyr Cys Asnh
. \ /
(Apidra) Phe Val Lys GIn His Leu Cys Gly Ser His Leu Val Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Glu Thr
I 1
. Gly lle Val Glu GIn Cys Cys Thr Ser lle Cys Ser Leu Tyr GIn Leu Glu Asn Tyr Cys Asn
Lispro \ /
(Humalog) Phe Val Asn GIn His Leu Cys Gly Ser His Leu Val Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Lys Pro Thr
[ 1
Glargi ne Gly lle Val Glu GIn Cys Cythr Ser lle Cys Ser Leu Tyr GIn Leu Glu Asn Tyr (}ys Gly
(Lantus) . _
Phe Val Asn GIn His Leu Cys Gly Ser His Leu Val Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr Arg Arg
T T
Gly lle Val Glu GIn Cys Cys@r Ser lle Cys Ser Leu Tyr GIn Leu Glu Asn Tyr 9ys Asn
Aspart
(Novorapid) | ppe val Asn GIn His Leu Cys Gly Ser His Leu Val Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Asp Lys Thr

Most of the methods currently available for the measurement of insulin in
blood react to a varying degree with these analogues - not possible to
distinguish between endogenously produced insulin and insulin analogue(s)
injected.
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Case Study 4 — Insulin Assays

e Create a group of immunoassays to enable measurement of insulin
analogues without interference from native insulin.
e Synthesis of short peptide sequences
e Production of monoclonal antibodies
e Develop and validate assay methods based on these antibodies

e Working with the company we have now created a number of well defined
immunoassays for some of the insulin analogues.

Development of an Insulin Aspart ELISA

FInsitron Lid,

Luzio.
5L, Paignton, UK

Introduction

Methods.
Micrcplate wel were costed wih on|

cha
Wi aiie Com-eachily. A3 i a3 we e aware, tere are no

e MGG e o b S LG b e
\

oA asmpen spechc sntbody w
Inballed witi homsaradish parcuidse|
(HRP).

oThe optmum assay femat wos

.
&

Swansea Unersity
Priysaol Aberwe

Insulin glargine is @ long acting. once daly insulin
analogue. The addtion of 2 arginine resicuss to the C-
terminal of the B chain and Ihe substiluion of
asparagine with glycine el the Ctermingl of the A chein
of the human insuin malecle, results in- slower
absorpion, with a consequently slower

s e o a8y

onsst and extendsd hypoglycasmic sffect

- Incubaten tmes

«In
+ Sample and buftervolumes
+ Sngle ncubaton and spit as50y

Our aim was.
e spaciic analyss of nauin avpart using a sold phase cagire msbody and
sacond, HRP labeled ansbody.

1o develop an nzyme-icked immunosorbent assay (ELISA) for

Results

and

sl mwogues #t & concestaton of

100MUL were aszasad n he ol
 format.

o Astantard curve was crosed
Vow chwmaciid nadn
gt Hutnd ot v

st

oy

Tl oThe cotmun sgna to
oved mth the Aonr
caymu

At o |

These changes instructure result in a lack of speciicity
and varying cross-reactivity when insulin alargine is
measured N conventional insulin assays for fuman
insulin

Our 3im was to develop 3 chemilumnometric assay,
spacific to msulin glargine.

Gyl Val Glu Gin Cys Cys Thr Sr e Cys Ser Lew Tyr Gin Leu Giu Asn Tyr Cys Gly

Phe Val Asn

/
Fis Lou Cye Gy Ser His Lou Val Glu AlaLou Tyr Leu Val CYs Gly Glu Avg Gy Pho Phe Tyr Thr Pro Lys Th fvg Arg

Offerences from native nsuln hghightee i red

Assay Development
3 amino acid residue sequence, comesponding to the Crerminus of glergine B chan was

syrinesised

0 Monoclonel antivodies were raissd against this sequence, coupled to bovine thyragiobulin end the

o A 50

e it 46 |

Conclusion

Acomenient

human nsuln
‘and pharmacautialpeoduct deveicpment.

B nal antibody (RR32.1) wes labsled with acridinium ester (AE)
Assay Method

0 Insuin glergine standards, diluted in foetal bovine serum (FES) wers incubated with a solid phase enti-
insulin antibocy (148) and AE lsbelled RR32 1. Following incubation the assay plates wers wesned and
subssquently read on a plate luminometer (Centro, Berthold Tecanelogies) generating outout in rel
light units (KLU}

Optimisation

0 Assay condiions were vaned to detarmine optimum assay conditions gving low background and highast
RLU for the top (250mUIL) standard

O Sample volumes (2541, 50,1 and 10041), incubation Lemperalures (4°C and 37°C) and essay duration
(2hrs, ang 24nrs) were veried to determine optimum conditions

0 Following optimisation of the essay condiions, Insuin analoguss (Ispro, aspart, glulsine, detemir and
regularinsulin at a concentration of 250 MUIL were assaved to assess cross-reactity

QClincal plasma samples containing insuln glargine were also sssayed

The optimum assay conitions were:
050Ul sample size

Q2¢ hour single incuoation

Q 4°C incubation tempsraturs

Using these assay condtions. a highly reproduciole
standard curve was obtained

Optimiationay
duraion ) and el va s (4 (14 3scave)

ocr

ity was low for al of the insulin analogue:

od
Lispro  Detemir  Glulisine  Aspart  Humaninsulin
Crossreactvity  <01%  <0.1% <0.1% <2% 9%

o samples containing inthe

axpected renge

Q The AE labelled antinsulin glargine RR32.1, when used in conjunction with a
solid phase antinsulin antibody (14B), quantified insulin glargine in a reproducible
manner

O Cross-reactivity was low (<2%) with other insulin analogues (lispro, aspart,
glulisine and detemi) and <10% with human insulin

OiThis assay shows promise for the potential use in clinical applications and in
pharmaceutical development

Presentations at UK,
European and
American diabetes
meetings
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Summary

e The Diabetes Research Unit Cymru is an all Wales
collaboration.

e The Unit has a good track record of performing clinical
studies and working with industry (pharma,
diagnostics and devices)

e The Unit would welcome further collaboration with
industry on novel treatments, diaghostics and devices
in the area of diabetes.
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Diabetes Research Unit Cymru

Contact Details

Diabetes Research Unit Cymru
Institute of Life Science
3rd Floor Singleton Park
Swansea SA2 8PP

E mail: DRNW@swansea.ac.uk
Tel: +44 (0) 1792 602223
Fax: +44 (0) 1792 602225

Professor Steve Bain - Clinical Lead, Email: S.C.Bain@swansea.ac.uk
Professor Steve Luzio - Operational Manager, Email: S.Luzio@swansea.ac.uk
Sharon Parsons - Deputy Operational Manager, Email: S.N.Parsons@swansea.ac.uk

http://diabeteswales.org.uk ‘ DRU ‘
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