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Presidente Nazionale FADOI

Direttore del Dipartimento di Medicina
del | " Ospedal e -del Buon Consi
Fatebenefratelli Napoli
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LJ 3 Mt RSt wS3Iop ! LJB.dfglbn@ telisA\n@v2@mbke 8G09,|Q! O
per conto di Fondazione FADOI

dichiara
che negli ultimi due anni ha avuto i seguenti rapporti anche di finanziamemto
con soggetti portatori di interessi commerciali in campo sanitario:
Alfa Wassermann Bayer, Boehringerlngelheim, Bristol Myers Squibb, Daichii
SankyoNovo Nordisk,Pfizer, SanofiAventis.
Il sottoscritto dichiara altresi che detti rapporti non sono tali da poter
influenzare f QI G diAdgcknza espletata y St f QIldiydodest®evento
pregiudicandda finalita esclusivali educazione/formazioneli professionisti
Il dott. AndreaFontanellanon si trova pertanto in unasituazionedi conflitto di
interessirispetto I £ t Q SuBEgiel f&r gli effetti RS f { Q! SGOReliBNP
del5/01/2009
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Novo Nordis .

Europe USA

FIASp(NN-1218)
an ultrarapid-acting formulation Phase lll clinical trials

of NovoLog / NovoRapid (insulii presented ADA 2016
aspart).

Tresiba(insulin degludec)

ultra-long acting basal insulin,

lasts 42+ hours, launched in 2013
with flexible time of dosing.

Dayto-day variability is 20%.

approved inSep 2015
Expected launch: Q1 2016

Ryzodegr0/30

(insulin degludec / insulin

aspart): sameasabove
pre-mixed basabolus

formulation.

_



http://www.ukmi.nhs.uk/applications/ndo/record_view_open.asp?newDrugID=6349
http://adisinsight.springer.com/drugs/800032144
http://www.ukmi.nhs.uk/applications/ndo/record_view_open.asp?newDrugID=4951
http://diatribe.org/fda-approves-ultra-long-acting-basal-insulin-tresiba-taken-any-time-day
http://www.ukmi.nhs.uk/applications/ndo/record_view_open.asp?newDrugID=4948
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From the currenR&D pipeline of Novo Nordiskwvo

more insulin formulations are at a very early phase
(Phase I) of clinical trials:

A_A1338 (NN1438)long-acting basal for daily
administration

A_A1287 (NN143&) long-acting basal intended for

once-weekly dosing



http://www.novonordisk.com/rnd/rd-pipeline.html

Europe USA

Abasaglar Basaglar Launch postponed
(insulin glargine biosimildr  Approved in Sep 2014. to December 15, 2016

OKS I LISNJ | y I f ;Launchedin Aug 2018K. after a patent dispute with
Lantus Sanofi

ultra-rapid insulin Phasd clinical trials

SUSPENDED: PLANS TO RELEASE THEIR NEW BASAL INSULIN PEGLISPRO BECAUSE OF LIVER SAFETY
ISSUES IN CLINICAL TRIALS.

_


http://www.ukmi.nhs.uk/applications/ndo/record_view_open.asp?newDrugID=5484
http://www.diabetes.co.uk/forum/threads/uk-launch-for-new-insulin-glargine-biosimilar-abasaglar.83173/
http://www.pmlive.com/pharma_news/settlement_clears_path_for_lillys_lantus_biosimilar_in_us_-_next_year_830766
http://www.lilly.com/SiteCollectionDocuments/Pipeline/Clinical Development Pipeline/8.html
http://diatribe.org/lilly-discontinues-development-liver-selective-basal-insulin-peglispro
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Europe USA

Toujeo(insulin glargine

U30Q longeracting version

of insulin glargineg with a

goal of converting Lantus  Launched in Aug 2015 (UK Launched in Apr 2015
users toToujeq since the

patents for Lantus have

expired.

SAR342434new insulin

f AALINP 0 A 2 a A Phasdll clinical trials
Humalog



http://www.ukmi.nhs.uk/applications/ndo/record_view_open.asp?newDrugID=6085
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MANNKIND ADDL

Europe USA
Afrezza
an ultrarapid-acting
inhaled insulin. Phase lll clinical trials launchedin Jan2015
Previously marketed by
Sanofi.



http://www.ukmi.nhs.uk/applications/ndo/record_view_open.asp?newDrugID=4631
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Type Insulin Status

BioChaperone Lispan
accelerated version of
lispro (Humalogy in
collaboration with Lillyg
standard version U100 anc
concentrated version U20(

Hinsbet U100 and U500
costeffective rapid insulin

ultra-rapid acting Clinical trials

rapid acting and its concentrated Clinical trials
version
BioChaperone Combn
. mixed basal/bolus, a . .
mixed Clinical trials

combination of Lantus anc
Humalog, mainly for type :

_



http://www.adocia.fr/WP/products/biochaperone-ultra-fast-analog-insulin/
http://www.adocia.fr/WP/products/hinsbet-ultra-fast-acting-human-insulin/
http://www.adocia.fr/WP/products/biochaperone-insulins-combo-based-on-glargine/
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Insulin Status
BIODB123¢ ultra-rapid actinginsulin Phase Il clinical trials

BIOD238 and BIOR50¢ ultra-rapid
acting insulin

Phase | clinical trials

BIOD531 ¢ concentrated bolus/basa]
ultra-rapid acting insulin with basal Phasd clinical trials
duration of actiong primarily for type 2



http://www.biodel.com/content/pipeline/rhi-based-ultra-rapid-acting-insulin.htm
http://www.biodel.com/content/pipeline/analog-based-ultra-rapid-acting-insulin.htm
http://www.biodel.com/content/pipeline/concentrated-ultra-rapid-acting-insulin.htm
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Insulin Status

Aroprietary: new oral insulin HI05 Phase lll clinical trials
Miosimilarglargine, cheaper version of

Lantus (with Mylan) Phase Il clinical trials

ARecombinant human insulimh¢insulin)
ABiosimiladispro, cheaper version of

Humalog early development,
Miosimilaraspart, cheaper version of not yet in trials
Novolog

BASED IN INDIA. DEVELOPS CHEAPER VERSIONS OF INSULINS WHICH PATENTS EXPIRED.

_



http://www.business-standard.com/article/companies/biocon-s-oral-insulin-project-expected-to-be-delayed-further-113122300378_1.html
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Insulin Status

MK2640 (“Smart I nsulin”):
Glucoseresponsive insulin which starts
and stops working depending on glucos
levels.

Expected launc2021or later.

t NBOA2dzat 49246y |

Phasd clinical trials

insulin glargine biosimilar (generic Lantt Phasdll clinical trials



http://www.nytimes.com/2014/11/16/magazine/why-are-there-so-few-new-drugs-invented-today.html?_r=0
http://cureresearch4type1diabetes.blogspot.com/2015/03/smart-insulin-mk-2640-starts-clinical.html
https://clinicaltrials.gov/ct2/show/NCT02269735
http://www.ukmi.nhs.uk/applications/ndo/record_view_open.asp?newDrugID=6234
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OTHER COMPANI e

Company Insulin type Status

launched in United Arab
Emirates and India,

insulin oral, insulin buccal

Generex (Oratyn, Oralgen) awa_ltlng_ approval or Phasi
[l trials in several other
markets

Halozyme s ol el ek e Phase Il clinical trials

PH20 & Analo®H20

Phase |l clinical triafer
Oramed insulin oral T1D in Israel. An orally
ingestible insulin capsule.

_



http://adisinsight.springer.com/drugs/800010312
http://adisinsight.springer.com/drugs/800025074
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SUMMAR o

Market trends:

new ultrarapidactinginsulinsto replaceHumalogand Novolog
(patentsexpired, important for pumpusersand realtime artificial
pancreas;

new attemptsto createoral insulin, asngestiblecapsules
cheaperversionsof Lantusand otherinsulinswith expiredpatents
new basalinsulinswith longeraction, moreimportant for type 2
diabetes

mixedformulationsfor type 2 market:mixedbasalbolusand other
mixedmedications;

explorationof nontinsulin drugs foglucosecontrol intype 1
diabetes

_
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Annals of Intemal Medicine (CLINICAL (GUIDELINE

Pharmacologic Therapy for Type 2 Diabetes: Synopsis of the 2017
American Diabetes Association Standards of Medical Care in Diabetes

James ). Chamberdain, MD: William H. Herman, MD, MPH: Sandra Leal, PharmD: Andrew S. Rhinehart, MD: Jay H. Shubrook, DO;
Meil Skolnik, MD; and Rita Rastogi Kahsani, MD, MHS

James X hamberlain, et aAnnintern
Med. 14 March 2017.

_




Table 2. Median Cost of Insulinsin the United States,
Calculated as the AMWP per 1000 Units of Specified
Cosage Form Product®

AWP = awerage wholesale price; MPH = neutral protamine Hagedorn,

*Ad aFted from raferanca @ and the American Diaketes Association.
T AWE listed alone whan only 1 product andfor pricea.

James X hamberlain, et aAnnintern
Med. 14 March 2017.

_

- J NF JNF
Comprunds Do S Median AWP
Form/Prodwect Package Price
(Range), $1
Rapid-acting anakyguas
Lspno -1 00 wil 204
10032 ml cart idges 20520527
100 prefilled pan; 294
1200 prefilled pen
Azpart LA 000 izl ans
L1003 ml cartriclges 250
100 prefilled pen 295
Glulisine L= 7 0 il el
100 prefilled pen 245
Inhaled inzulin In halation cartridges EET(d52-TEd)
Sheo rt-acting
Hurnzn regular LA 00 izl 1485
I e rmad iate-acting
Human MPH - 00 izl 145
100 prefilled pen 250
Conmcentrated human
reqular insulin
L-500human regular L5000 izl 1465
insulin 500 prefilled pen 213
Basal anakrques
3 Ergine 100 wial; U-100 prefilled 295
pen; 200 prefilled
pen
Detarmir 100 wial; U-100 prefilled 323
=n
Cegludes LI-I':I‘ 0 prefilled pen; 255
200 prefilled pen
Premixed products
MPH regular T O -7 0 izl 145
U100 prefilled pen L]
Lizpro 5050 LA 00 izl 217
100 prefilled pen 274
Lspro TAr25 L0050 izl 217
100 prefilled pen 294
Azpart T30 L1100 izl 215
U100 prefilled pen 295
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Open source insulin %
As a part of dat-yourself movement, there is an
Initiative to create an opeisource protocol for insulin.

the Open Insulin project team is made up of roughly 50 self-described “hackers
and tinkerers” who proudly point out they are all “bio-curious” — with a mix of
genetic engineering, software, biochemistry and biotech experience. [..]

“People across the world are going without insulin because its so expensive, and
we need to do something about that,” Anthony says. “Maybe someday, what we're
doing here could lead to a do-it-yourself insulin factory.”

— Biohackers Creating Open-Source Insulin
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Lo scopo e ottenere questo !!!

Gt

Insulin Secretionin Healthy People

30 -

20 =

Serum Insulin ( mU/L)

10 +

O =
8h 10h 12h 14h 16h 18h 20h 22h 24h 2h 4h 6h 8h

t t t

- Breakfast Lunch Dinner ’ Kruszynsk¥, et al. Diabetologia. 1987; 30:-26. I
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Struttura dell "’ insul

| QAYy adzt Ayl dzYly
primo farmaco biologico creatg
mediante tecnologia del DNA
ricombinante nel 1982

\d

_ ’ Kramer| andSauerT. Br DiabetesvascDis2010; 10(4): 16171!
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Ovvero come imitare la Natura e la sua perfezione™ -

FARMACBIOLOGIC$ono macromolecole(es proteine, glicoproteineo
polisaccaridi ottenuti mediante procedimentidi produzionediversidalla
sintesi chimicg utilizzando processiestrattivi da fonti biologiche (es
colturedi celluleprocarioticheo eucariotichenon modificate plasma)

FARMACBIOTECNOLOGKoONnouna sottocategoriadi farmacibiologicia
struttura macromolecolare(proteine, glicoproteing ottenuti mediante
processi di estrazione e purificazione a partire da substrati
cellularfanimaliche hanno subito un procedimentodi ingegnerizzazione
genetica(inserzionedel genedi interessg o modifica (fusione cellulare
linee continue,monoclonal) di variaentita.

- ’ http://www.sifact.it/joomla/images/img/congresso/2014/relazioni/Canonico.p(iif
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| farmacibiologicisonopiu complessi e
delle molecoledi piccoledimensioni
Monoclonal Antibody

BT % A

Aspirin

fw N
& E/Q .

Small Chemical

Moleclila Simple Biologic Complex Biologic
MW = 180 Da MW = ~5800 Da MW = ~150,000 Da
0 amino acids 51 amino acids >1000 amino acids

http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMateri
als/Drugs/AdvisoryCommitteeforPharmaceuticalScienceandClinicalPharmacology/

_ UCM315764.%dMW:MoIecular Weight —



http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/AdvisoryCommitteeforPharmaceuticalScienceandClinicalPharmacology/UCM315764.pdf
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non essere sufficiente considerando che anch
percorsi sono differe
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Insulin Distribution in Normal Physiology 5
Pl - = == ~3 Signalsto
. .. . /, I, the brain
Physiologic insulin Peripheral tissues ! «:
secretion: |
I

1. Suppresses hepatic
glucose production

then

2. Facilitates peripheral
glucose uptake with
suppressed lipolysis and

lipogenesis
ancreas

Portal

Glucose circulation
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Distribution of Exogenous Insulin %
o T T T T T - = ==~y Signalsto -
Subcutaneous ’,Peripheral tissues ,', the brain
insulin :
Over- /
insulinization

Low portal

Giucase insulin
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Comeimitare il percorso e andare&lal centro alla %
periferia?

PEGylated.ispro Peglispro

PEG chain
~20 kDa

Insulin lispro

5.8 kDa
’ Hansen RJ et dbiabetes 2012; 61 (suppl 1): A22|8

_
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Hydrodynamic Characteristics T

PEG chain
~20 kDa

Insulin
lispro
5.8 kDa

- _/

-‘-.Y.-"—
Hydrodynamic diameter of PEGylated lispro
(7.9 £ 0.5 nm) is about 4 times larger than lispro alone

’ Hansen RJ et dbiabetes 2012; 61 (suppl 1): A22|8

_
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PeglisproCharacteristics e

* Half-life 2-3 days
* Steady state in 7-10 days
* Duration of action >36 hours

’ SinhaVP, et alDiabetes 2012; 61 (suppl 1): A27|3

_
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TheEndothelialSieve andPeglispro

lé}
& &

Liver
sinusoid

No pores

’ HerringR et alDiabetesObesMetab. 2014; 16: B |




Comemimare al meglioil profilo insulinicofisiologica? .

LL_L insulina endogena

75 = ——
analogo rapido insulinico

analogo lento insulinico

Insulin (uU/mL)

analogo rapido analogo rapido analogo rapido analogo lento
prima di colazione prima di pranzo prima di cena prima di dormire

| " assorlBameshoare I’ as

Accel erare
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Glycemic TargeGoalsfor Patients With T2DM e

FPG PPG

The basal Tghlzcr:)?ek
glucose level To achieve a normal or Tt

near-normal HbAlc,
both FPG and PPG
must be normal

or near-normal

HbAlc

The long-term average glucose level

ADA. Diabetes care. 2016; 39 Suppl 1S304. ‘

- Inzucchi SE, et al. Diabetes Care. 2012; 35:-1389. IDF, 2012
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Major Mechanismd.inkingElevatedPPG B
To Diabetes Complications

* Oxidative stress
* Inflammation

* Endothelial dysfunction

Ceriello A, et al. Rev Endocr Metab Disord. 2016;17:111-116.
de Vries MA, et al. Adv Exp Med Biol. 2014;824:161-170.

— | |
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ElevatedPPG I\ssociacedVith
Diabetes Complications

* Elevated PPG has been shown to be associated with
— Increased all-cause death
— Increased CV death

— Increased incidence of major CV events, including Ml and
stroke

— Progression of diabetic retinopathy

Monami M, et al. Nutr Metab Cardiovasc Dis. 2013;23:591-598.
Mannucci E, et al. Acta Diabetol. 2012;49:307-314.
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Limitationsof Current RapigActingInsulins y 1

e Current rapid-acting insulin analogues were
developed to more closely approach the
physiological insulin response vs regular human
insulin

* However, despite improvements in PK/PD profiles,
current rapid-acting insulin analogues are still
absorbed too slowly and do not replicate the

physiological insulin secretion profile in healthy
individuals

’ Heise T, et al. Diabetes Obes Metab. 2015;17:682-688. |
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Faster Aspart. a Newormulationof
Insulin Aspart

* Insulin aspart: reduced strength of the insulin dimer
leading to fast absorption!@

* Faster aspart is a new formulation of insulin aspart,
which contains 2 excipients, nicotinamide and
argininel®!

— Nicotinamide acts as an absorption modifier
— Arginine acts as a stabilizing agent

— The excipients result in a stable formulation and faster
initial absorption after SC injection

a. Brange ), et al. Diabetes Care. 1990;13:923-954.
b. Heise T, et al. Diabetes Obes Metab. 2015;17:682-688.
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Early PK of Faster Aspart. Pooled Analysis of
Studies Iin Patients With T1DM

— Faster aspart 0.2 U/kg

300 - — Insulin aspart 0.2 U/kg

Faster Insulin Treatment Difference

Insulin Aspart Serum Concentration
(pmol/L)
2

100 Onset of Exposure Aspart  Aspart [95% CI]
Onset of appearance (min) 4.1 89 -4,9 [-5.3, -4.4]
= Time to C,,, (min) 62.4 69.8 -7.3[-11.1,-3.6]
0 -
0 3'0 6'0 9'0 150

Nominal Time (min)

’ Heise T, et al. Diabetes. 2016;65 Suppl 1:929-P. |
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Faster Aspart: Onset and «OffseBxposuré e

300 =-

— Faster aspart

250 - — Insulin aspart Ratio [95% Cl]
C... (pmol/L) 1.04 [1.00, 1.08]
AUCpep o-12n (PMOI-h/L) 1.01 [0.98, 1.04]

0 -
” AUC s, 2-12n (Pmol-h/L) 0.91 [0.86, 0.97]

Insulin Aspart Serum Concentration (pmol/L)

-10/-12 min Treatment Difference
S [95% CI]
Cearly s03%Cmax (min) -9.5 [-10.7, -8.3]
100 - tlate 50%Cmax (min) '12-2 ['17.9, '6.5]
50 =
. ——
1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8
Nominal Time (h)
*Pooled analysis of 6 studies in patients with TIDM Heise T, et al. Diabetes. 2016;65 Suppl 1:929-P. |

_
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Faster Aspart: Onset and «Offset» Metabolic Activity* ™.

= =  Faster aspart
— Insulin aspart Ratio [95% Cl]

? — —
E GIR,,,, (mg/kg-min) 1.01 [0.96, 1.05]
g 6
E Treatment difference
5, [95% CI]
g —10/—14 min tearleO%GlRmax (min) -9-5 ['12.5, ‘6.4]
3
:E tates0%GIRmax (MIN) -14.3 [-22.1, -6.5]
8 2-
o
o
=
U

0 A

! | | 1 1 | | |
0 1 2 3 4 5 6 7
Nominal Time (h)
*Pooled analysis of 6 studies in patients with TLDM | Heise T, et al. Diabetes. 2016;65 Suppl 1:929-P. |

_
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Onset® 1 Study Onset® 2: Study

* The new faster aspart, which is still in clinical
development, has earlier PK/PD effects than insulin
aspart, and it has achieved better control of PPG in
clinical trials in patients with TIDM and T2DM

* Faster aspart and insulin aspart have similar safety
profiles in clinical trials

* These effects of faster aspart may translate into
clinical benefits for patients

! Russell-Jones D, et al. Diabetologia. 2016;59 Suppl 1:S6. | ) Bowering K, et al. Diabetologia. 2016;59 Suppl 1:5399. |

_
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. BIOCHAPERONE® LISPRO
Use ofBioChaperone

Lispro, thecompany's
reformulatedversionof
the standard lispro insulir | -

In December 2014, ADOCIA and Lilly entered into a license agreement

1 for the BioChaperone® Lispro programs.
res u Ite d I n faSte r BioChaperone Lispro is an ultra-rapid acting formulation of insulin
. lispro (Humalog®, Eli Lilly), using ADOCIA's proprietary
abSO rptl onan d red uce d BioChaperone® technology. ADOCIA has developed this product in
two concentrations: BioChaperone Lispro U100 and BioChaperone
Lispro U200.

p OStp ran d I ab I u COS e Under the terms of the agreement, Lilly is responsible for future

development, manufacturing, and commercialization of

excurs | on<om p are d\N'th BioChaperone Lispro. The total up-front and milestone payments

could reach up to $570 million. Adocia also stands to receive tiered

BIOCHAPERONE® LISPRO: A MORE PHYSIOLOGIC ULTRA RAPID INSULIN

Stan d ardp re m e al I IS p ro I n 'T'?\I:r;i::{zllitri\?:él study under the partnership, consisting of a meal

tolerance test, was successfully completed in June 2015. Since then,

type 1 patl e ntS four other studies have been launched. To date, ADOCIA has received

$60 million.
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Ultra-RapidFormulationof Lispro U 100: T2DM *%.

* Phase 1b clinical trial of patients with T2DM (n=51)

 Significantly faster absorption in ultra-rapid insulin
lispro vs insulin lispro, with a statistically significant
83% increase in exposure to insulin lispro over the
first 30 min after injection vs insulin lispro

 Significant reduction in 2-h PPG excursion vs insulin
lispro
» Similar safety results

— AEs, injection site reactions, or rates of hypoglycemia

. ’ Adocia Press Release. 27 Apr 2016. l
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Ultra-RapidFormulationof Lispro U 100: TLDM *%.

* Phase 1b clinical trial of patients with TIDM (n=36)

* At the beginning of the 14-day treatment period,
ultra-rapid insulin lispro U100 demonstrated a
statistically significant 31% reduction in glycemic
excursion during the first 2 hours vs insulin lispro,
when injected an the time of the meal

— At the end of the 14-day treatment period, that difference
reached 42%

e Ultra-rapid insulin lispro U100 and insulin lispro

were similarly well tolerated throughout the 14 day

study

. ’ Adocia Press Release. 27 Apr 2016. |
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Potential Role of UltraActing
Insulinsin Clinical Development

* The development of ultrafast-acting insulins are a
meaningful step forward for many patients with
diabetes

* The effects are clinically meaningful
— In patients with T2DM
— In patients with TIDM

_
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Gli analoghi lenti ed ultralenti non differiscono
neld lLa struttura._mol ec

Quello che |i differenzia e la formulazione

che ne varia la farmacocinetica

Le differenze farmacocinetiche sono quelle
responsabili delle diversita farmacodinamiche

_




XV CONGRESSO NAZIONALE

Strategie di ritardo
del | "assor bl mento

dal deposito sottocutaneo

Insulin dimer Insulin hexamer

Modifiche della Modifiche della sequenza
formulazione del | 6i nsul i naminoacidica

o0 Protamina del Il 6insulina
0 Zinco o Shift pH isoelettrico

o Cobalto o aciliazione

Invivo  (pig s.c.)

6 kDa 36 kDa 72 kDa >5000 kDa

A A A e 'z‘ High molecular

< ' ' =4 "-r'zA weight forms
74

Capillary membrane

Rapid absorption Slow absorption

A. Insulin glargine

’ Brangeet al. Diabetes Care 1990;13:923 | B. Eﬁgﬂ;ﬁ;s
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Ideal characteristics of b
basal insulin

Control fasting blood glucose
Longer duration with one injection per day
of action
ALLOW FLEXIBILITY
Flat
time -action Lower risk of hypoglycaemia
profile

Lowernrisk lofdiypoglycaemiamia
Less
day -to -day
variability Potentiahfoitittation ftorlowelFRG fargetarget
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Novel Basal Insulin o
Analogues

Improved PK/PD profiles— duration of action 24 to = 36 hours!d!

Flatter glucose-lowering effect and flatter insulin concentration!(<!

Lower risk for hypoglycemial®Pl
Degludec!d], Gla-300!¢/, and PEGLispro!f atthe furthest stage of clinical development

a. Riddle MC, et al. Diabetes Care. 2014;37:2755-2762; b. Yki-Jarvinen H, et al. Diabetes Care. 2014;37:3235-3243; c. Owens DR, et al.
Diabetes Metab Res Rev. 2014;30:104-119; d. Wang F, et al. Diabetes Metab Syndr Obes. 2012;5:191-204; e. Maiorino M|, et al. Expert
Opin Biol Ther. 2014;14:799-808; f. Sinha VP, et al. ADA 2012. Poster 1063-P.

| |
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Insulin degludec: rationally designed, e
beyond sequence modification

Des ( B30) L y-6IBR Bhexa decandioyl) human insulin
Al [ S ST

(Gl AVIEIQICICHTAS (I KCHS LAY QAL AEIN Y ICIN A21
3 .S
B1 S S DesB30

() (W MNIQ HHL GG (S M LV ME M MLV N HG ME MR NG E ME MY NT MR NKOT
DesB30 insulin

. Phenol
L-A-Glu

Glutamic acid

@) NH
Q 6spacer 6
Ho\n/\/\/\/\/\/\/\)J\ OH
N
H
@) O

Hexadecandioyl
Fatty diacid
side chain

_

® zZn*
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Insulin degludec: PK & PD

Insulin degludec Insulin glargine

Half-life (hours) 25.9 27.0 23.6 11.5 12.9 11.9
Mean half-life 25.4 12.1

Basal insulins

6 hour half-life 12.5 hour half-life 25 hour half-life

n
=
ra
[=]
1
L1 1 1 1 1 1 1 1 1
| N I NS A I N (N N |

Once-daily dosing
Serum concentrati
B o o -Db
oo oo
1 1 1 1

O r—T—T—T T T 71 T 1 T T 1 T T 1
01 2 3 4 5 B 7 2 3 4 5 6 7 2 3 4 5 6 7 8 9 10

Treatment days Treatment days Treatment days

w
w
—
o
(=]
—
[=-]
w
—
(=}
o
—_

Emivita lunga = migliore qualita del profilo farmacocinetico allo steady state

_
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Insulin degludec: PK & PD wE

3 -
<©
£
S
2 2
~
o
E
O | I I
11 AUCgr o 6n : AUCGr6 i 12n : AUCGR 12 i 18n 1 AUCGR 18 i 24n
I 1 ! AUC = area under the curve
S I GIR = glucose infusion rate
I===== AUCGRr o 12n _|=| _____ AUCGR 12 i 24n 1
0 T T T T T T T T T T T 1
0 4 8 12 16 20 24

Time (hours)

RIASSUNTO DELLE
CARATTERISTICHE
DEL PRODOTTO
Heise et al. Diabetes 2011;60(Suppl . 1):LB11;
 Heise etal. Diabetologia 2011;54(Suppl. 1):S425 ‘




XV CONGRESSO NAZIONALE

GLA300 is a new longcting basal insulin with a

more even and prolonged PK/PD profile vs G120

Reduction of volume by 2/3

1xw 3x%

f’Same amount of units

E

GLA-100 GLA-300

Y4

Reduction of depot surface by 1/2

g%?::-‘-:-:‘-:g @Q%‘Ed

ES IR
GLA-100 GLA-300

J

\
More even and prolonged

PK/PD profile

Insulin concentration, pU/mL

25
20
15 GLA-300
10
\
g GLA-100 |~
0 6 12 18 24 30 36

Glucose infusion rate (GIR), mg/kg/min

3
GLA-300
GLA-100 : :

T T T T
0 6 12 18 a4 30 36

S = N

Blood glucose, mg/dL
160 1

140 + GLA-10

120 4

100 : GLA-300
1

0 6 12 18 24 30 36
Time, h

\ J

Steinstraesser A et al. Diabetes Obes Metab. 2014;188B&cker RHA et al. Diabetes Care

2014 Aug 22. pii: DC_140006. [Epub ahead of print]
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More even and prolonged profile with G1-B00 vs =

— GLA-300 0.4 U/kg

Insulin concentration, pU/mL
— GLA-100 0.4 U/kg

25
20

15
Smoother start Better stay
0 I I I I I I 1
0 6 12 18 24 30 36
Glucose infusion rate, mg/kg/min
3
2
1
0 . . . . . : :
0 6 12 18 24 30 36
Blood glucose, mg/dL
160
140 e
120 Clamp level +18 mg/dL (1 mmol/L) ,’,

Y
L d
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Fizure 1. Antihyperglycamic therapy fortype 2 diabetes: general recommendations.

Annals of Intemal Medicine CLINICAL (GUIDELINE

Start With Monotherapy Unless

Pharmacologic Therapy for Type 2 Diabetes: Synopsis of the 2017
American Diabetes Association Standards of Medical Care in Diabetes

James J. Ct in, MD; William H. Herman, MD, MPH: Sandra Leal, PharmD: Andrew $. Rhinehart, MD: Jay H. Shubrook, DO;

HbA,, level s =5, considar duzl the mpy.

v
Monotherapy Metformin

HbA,, level s =10%, blood glueces laval & =300 mgfdL, or patient is markedl spmptonnatic, considercomnbination injectabla tha mpye.

Neil Skolnik, MD; and Rita Rastogi Kalyani, MD, MHS

Lifestyle Management

EFFIGACY High

HY oG LY CEM A RESE Lowe risk
WEIGHT Hzutrlfloss
SIDE EFFECTS Gl lactic aridosis
CORTS" Loy

on avarigty of patiant- and dieeass-spacific factors)

y
Dual Therapy Metformin +

If Hb#y, fargst not =z higved aftarapprosirataly 3 ro of monothempy, prosead o 2-d g o rmbination (ordsrnot reant bodanote any specific preferenee; choics dependznt

Lifestyle Management

EFFICAcy ™ High High Intzrrrediats Inte rreed it

HYPOGLY CEMLA REE  fiodsrete risk Loww risk Lo risk Laww risk

WEIGHT ain Qain hautral Lozs

SIDE EFFECTS Hypoghezmia Ed=rra, HF, and Rarz Ol dehyd rdion, and
frctures frcturas

COETE" Lo Lo High High

on avaristy of patient- and di=sass-specific fackors)

v
Triple Therapy Metformin +

If Hby, farzet not achieved aftarapproginrately 3 rooof dual thampy, procesd to 2-d rug eorbination (ondar not reant o d2nota any specific praferance; choice depandant

GLP-1-RA Inzulin {basal)
Hizh Highast
Lowe risk Hizgh risk
Loes ain
al Hy poglpes mia
High High

Lifestyle Management

_ Sulfony luraa Sulfony lursa Sulfonylursa
or DFP-4-i ar DFP-4-i DI’_ ar _
o GLPA-Ra o Glkira o [ EEEE - GiriRa

ar

r

I Combination Injectable Therapy

If Hbwy, fmrget not = hieved afterapprosinrataly 3 rooof triple thempy and patient on ol combination, mows o basalinslin or GLP-1-RA; if the patizntison GLP-1-RA,
add besal insuling or if the patient = on optirally titeted basal insoling 2dd GLP-1-RA or rezbine insuling Metformin the mpy shoul B2 raintzined, whereas otharoml
agents ey be discontinuad on an ind widual basis to o unnacessanily comples orcostly ragirens (ie, adding a fourth antibepe glhpes mic agant).

OLP-1-RA + Insulin { bazzl) +
Sulfonplurea _
or Thimoldinedions o DFP-d-i James J
e T Chamberlain, et al.

Annlintern Med.14
March 2017.
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Complexity of diabetes pathophysiology may benefit
from a multi-targeted approach

ADOI

.+, Brain . .
GLP -1 analogue FF Energy intake Basal insulin
g «C'TJ =% Satiety
= ’? Learning and memory*
Neuroprotection
Heart g )
Cardioprotection : \ Skeletal muscle
Cardiac function ) Y Glucose disposal
r’ N
Pancreas

_Glucose -dependent

““insulin and glucagon
secretion

Insulin synthesis
Beta - cell mass*

-

{ ,\35’ : F Liver
L .
Hepatic glucose

production

Liver
Hepatic glucose output

?@3 Gl tract
%

&) Gastric emptying

_ Adipose tissue
a Insulin receptor
activation

GLP-1, glucagon -like peptide -1;*in animal studies
Baggio, Drucker . Gastroenterol 2007;132:2131 157
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Complexity of diabetes pathophysiology may benefit Lo
from a multi-targeted approach
Basal insulin GLP-1 receptor agonists
Brain " od h 1 SELT
: — B eight |€— | [ T Satiet
T Appetite SEd ! Appet:;‘te
T
: : Pancreas
?déﬁﬁifufake i l T Glucose-mediated insulin secretion
P \ { Glucose-mediated glucagon secretion
.L
Skeletal muscle <

T Glucose uptake

Liver /l

{ Glucose production

Gastrointestinal tract
| Gastric emptying

Figure:Schematic representation of the potential synergistic effects of
treatment with basal insulin and dongacting GLHA agonist

~ [_)el Prato www.thglancet.com/diabetegmdocrin_olo_gy Vol _2 No_vember ZQi




SO Yrii® ONGRESSO NAZION/

Combining therapies offers opportunities to yfi
enhance efficacy and diminish side effects
B GLP-1 RA monotherapy
+ W= Basal insulin
"% GLP-1 RA/insulin combined
0
- HbA ;. FPG PPG Weight Hypoglycaemia Nausea

For illustrative purposes only, not meant to quantify or imply magnitude of change in either direction

_
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Basal Insulin/GLP-1 Analog
Combination Products
(In Development)

» Degludeciiraglutide
» Glarginedlixisenatide

NOVONORDISK IS ALSO DEVELOP#gGraA MIX OBASAL INSULIN
Degludec WITH GEPLiraglutide TARGETERBT TYPE.2

SANOFI IS ALSO DEVELOPING LIXILAN, A B SIFINSULIN GlargMWaTH
GLP1 LixisenatideTARGETED AT TYPE 2.

GRAZI E DELL"™ATT
_
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