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,Dual-hormone“ OR ,,Insulin-only*

1
¥
Insulin-only treatment ' Dual hormone
n

Insulin and glucagon treatment

Insulin dispense

¥y v 3.
M \_/B'mf‘-sugﬂf hlavni pointa:

1n f* 1. 1; *4 snizeni rizika

hypoglykémie

Glucagon dizpense

http://innox.au.dk/fileadmin/user_upload/Medical_Innovation_Challenge_Diabetes_management_with_an_artificial_pancreas_Zealand_Pharma_2017_Au
g.pdf
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Bionicky pankreas

« CGM + smartphone + 2x pumpa (inzulin, glukagon)
* inicializaCni nastaveni - pouze hmotnost pacienta

« algoritmus automaticky davkuje jeden €i druny hormon
na zakladé hodnot z cgm
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Bionicky pankreas

Lancet 2017 Jan 28:389(10067):368-380. doi: 10.1016/50140-6736(16)32567-3. Epub 2016 Dec 20.

Home use of a bihormonal bionic pancreas versus insulin pump therapy in adults with type 1
diabetes: a multicentre randomised crossover trial.

El-Khatib FH', Balliro €2, Hillard MAZ. Magyar KL2, Ekhlaspour L2, Sinha MZ, Mondesir D?, Esmaeili 4%, Hartigan C2, Thompson MJ%, Malkani $2, Lock JP2,
Harlan DM?, Clinton P*, Frank E*, Wilson DM?, DeSalvo D*, Nordander L*, Ly T*, Buckingham BA*, Diner J%, Dezube M3 Young LA®, Goley A%, Kirkman MY

Busze JB?, Zheng HE, Selagamsetty RR', Damiano ER', Russell SJ7.

39 pacientt (20 s BP vs. 19 s CSlI)
pacienti nemuseli pocitat sacharidy

mohli (ale nemuseli) vyuzit moznosti oznameni pfichodu hlavniho jidla
- “typical,” “more than typical,” “less than typical,” or “a small bite.”

primeérna gly z CGM: 7.8mmol/L vs. 9mmol/L
primeérny ¢as straveny pod 3.3 mmol/L: 0.6% vs. 1.9%
v pfipadé BP vyssi vyskyt nevolnosti a vyssi TDD

glukagon neni stabilni ve formé tekutin — nutnost denni
vymeény cartridge

neni doposud znam potencialni negativni efekt
dlouhodobé |é€by glukagonem

BOSTON

UNIVERSITY
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Transplantace

« Orgénova transplantace pankreatu se v CR
provadi od roku 1983

« Transplantace Langerhansovych ostruvku v
IKEM od r. 2005
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Transplantace Langerhansovych ostruvku

« Extrakce ostruvku ze slinivky darce

— Proplachovani v roztoku kolagenazy — rozpad
pankreatu — centrifugace — oddeleni vrstvy bunek
Lang. ostr.

* Vpraveni bunek do vratnicové zily vedouci do
jater zavadeéci jehlou pri lokalnim umrtveni -
jednoduchy zakrok, jatra jsou navic velmi dobry
zdroj krve (-> oxygenace)
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Transplanting Islet Cells

3. Separated
islets

5. Transplanted
islets secreting
insulin in

the liver

Recipient liver

1. Donor pancreas
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Insulin- Islets are

'vQO”/QN )
producing NS 56 introduced
islet in the ?d y into the
pancreas = SSSHEl 5 Ricordi liver
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Chamber: key LRI A
islet isolation
device

© 2005 Diabetes Research Institute, U. of Miami

Artist: Robert Margulies



Transplantace Langerhansovych ostruvku

« Komplikace:

— Nedostatek darcu

— Bunky jsou niCeny imunitnim systemem — nutno dodavat
Imunosupresiva

— Bunky jsou dale poskozovany okolnim odpadem a toxiny, které
jatra produkuji — snizuje se jejich pocet
— Proces je nutno opakovat

— Bunek neni Casto dostateCné mnozstvi pro uplné odstraneni
externiho dodani inzulinu
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Transplantace Langerhansovych ostruvku

* Indikace:
— Kombinovana transplantace ledviny a pankreatu
— Diabetes mellitus 1. typu se selhanim ledvin
— Pred zarazenim do Cekaci listiny je treba vyloucit jine
zavazne onemocneni

— Selhani metabolické kompenzace diabetu pfi prokazatelné
kvalifikované provadéné intenzifikované inzulinoterapi
vCetneé edukace

— Vysoka motivace pacienta
— Nepritomnost poskozeni funkce ledvin



Implantabilni ,,organy*
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BioHub DR‘IBiOHUb

,Mini organ” implantovany do bfiSni oblasti mezi vrstvy omenta
Snaha o pfirozenou produkci inzulinu na zakladé aktualni hladiny glukozy v krvi

Vyvoj biokompatibilniho materialu, tzv. ,leSeni“ pro nové vpravené ostruvky, které
umozni pFistup kysliku do doby, nez se mezi ostrlvky vytvofi vlastni krevni cévy,
které budou dodavat kyslik prirozené

Moznost pridani i dalSich pomocnych bunék, které snizi vyskyt zanétu a nezadouci
autoimunitni reakce

Dalsi inovace — pokryti bunek ultratenkou vrstvou, ktera je ochrani pred
poskozenim imunitnim systémem

Dale dodani
imunosupresivnich latek
pfimo do preparatu — pouze
lokaln&, neovlivni tedy ostatni "BioHub il
¢asti téla, jako pfi polykani T
prasku



BioHub
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\#VIACYTE
PEC-Encap™ (VC-01™)

Mozné feSeni pro ochranu pfed utokem autoimunitniho systému
Enkapsulace bunék produkujicich inzulin

Implantabilni kapsle Sifky kreditni karty
Cerven 2014 — pog. klinické studie

ENCAPTRA
DRUG DELIVERY
SYSTEM

Semi-Permeable Lets insulin and
Barrier

other necessary
hormones exit

Let’s glucose,
oxygen, and other
nutrients enter
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Regenerating Health”

PEC-Encap™ (VC-01™)

-  Problém:

bunky jsou zcela separované materialem od okolni
tkané — protekce proti imunitnimu systému

fibrotické zarUstani kapsule



n i
|
aiih

FIRST FACULTY OF MEDICINE .ﬂ{"a g
CHARLES UNIVERSITY IN PRAGUE*::‘,.&#\

Sernova's Cell Pouch System™ is a novel implantable and
scalable medical device which forms a natural environment in
the body for the housing and long-term survival and function of
therapeutic cells. These therapeutic cells release necessary
proteins or hormones missing from the body to treat chronic
diseases as an alternative to daily administration of drugs.

Sernova’s Cell Pouch System™ combined with therapeutic
cells and Sertolin™, its local immune protection technology,
can provide a convenient, safe and effective long-term
therapeutic option for patients with chronic disease who seek to
improve their quality of life. The Cell Pouch™ has been
contract manufactured according to strict regulatory guidelines
(15013485 specifications) and it is currently in clinical trials in
patients with diabetes.

Cell Pouch System™

polymerni ,kapsa“ implantovana pod kuzi v libovolném poctu mist —
bficho, noha, zada, ramena

terapeutické bunky obsahujici inzulin-secernujici bunky jsou injekCné
vpraveny do implantatu v ramci 15-min ambulantnino zakroku
zamezeni vzniku fibrozy
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Artificial Beta Cells Can Release Insulin On-Demand

i CONN HASTINGS MEDICINE NANOMEDICINE, PEDIATRICS

Researchers from the University of North Carolina and North
Carolina State University have developed artificial beta cells
that can release insulin in response to rising glucose levels in
the blood stream. The technology could be used to treat
diabetes through subcutaneous injections of the cells into
patients, or gradual delivery using a skin patch.

The idea is that the cells could replace the repeated and
painful insulin injections that patients with diabetes
currently have to self-administer, by mimicking the beta cells
in the pancreas. The research team wanted a solution that
could control glucose levels in a more responsive and less
invasive way.

Fluorescence image of the artificial beta

The artificial cells are encased by a two-layered lipid
membrane, just like a natural cell. However, they contain cells. (Gu Lab, UNC-NC State)
small vesicles packed with insulin. When levels of glucose in
the blood increase, a chemical change in the vesicles causes them to fuse with the outer membrane of the

artificial cell and release the insulin into the blood stream
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ABCs

* hlavni vyhoda:

— bunky lze ,transplantovat” injekCné ve forme gelu
nebo skrze naplasti s ,mikrojehliCkami”

|ze se vyhnout imunosupresivni [éCbé!
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Vyhodnoceni samostatné prace
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pac. ALGOO1

. Zena, 29 let, diabetes od r. 2003, CSll od r. 2013

. ucCitelka na gymnaziu (vS$, Mqr.)

. cvi€i po vecefi cca 30min a chodi s manzZelem na dlouhé prochazky

. pomérné pravidelny rezim, obCas neCekané hektické dny, pomérné pravidelna strava
. pilna a snaziva, velmi Casté zaznamy

. cgm pfilezitostné, nyni nastupuje na celoroCni méfeni — pfiprava na planované

téhotenstvi
4
« MBTI: ISFJ v -

-
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. ) “DEFENDER”
‘ . ISFJ (-A/-T)
[
Very dedicated and warm protectors,
A A a) always ready to defend their loved ones.

Beyoncé Queen Elizabeth II Kate Middleton
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pac. KP_1003

. zena, 24 let, DM1 od r. 1999, CSIl od r. 2002

. student (Rizeni a supervize v soc. a zdravot. organizacich), pracujici(koordinatorka dobrovolnikd)
. nepravidelny a pomérné hekticky rezim

. miluje sport, ale narazové

. viela povaha, vysoka mira empatie a pochopeni, poslani — pomahat lidem

. spoleCenska, analytik

pilna a snaziva, velmi dobfe edukovana, absolvuje edukacni pobyty pro diabetiky
cgm celoro¢né

MBTI: INT.
iy spiSe architekt, ale ma neutuchajici
Zizen po védomostech ©
11

an

“ARCHITECT" “LOGICIAN"
INTI (-&/-T) INTP (-A/-T)

Imaginative and strategic thinkers, with a Innovative inventors with an

plan for everything. unquenchable thirst for knowledge.
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pac. OS 1005

. muz, 27 let, DM1 od r. 1992, CSlI od r. 2002

. pracujici (rozuctovatel — vytapéni, voda)

. velmi rad sportuje (florbal, volejbal, zimni sporty..) -> Casta zranéni

. vedouci diatabor(, spoleCensky, podnikavy, viely typ, pro kazdou legraci,..

. k diabetu trochu laxni, doufa ve Stésti ale ma rad vyzvy a je soutézivy

. nadseny pro kazdou novinku, rad se nadchne pro mnoho véci, ale Casto je nedokoncCi
. zaznamy — sporadicky, v salvach

. cgm jen pfilezZitostné

’.-? , | ‘ . . \
-
“CAMPAIGNER” i
ENFR=A=D - ‘ Willy Wonka
Enthusiastic, creative and sociable free . - Charlie and the
Robin Williams Drew Barrymore Chocolate Factory

spirits, who can always find a reason to
smile.
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“"ADVOCATE”"
INFJ (-A/-T)

Quiet and mystical, yet very inspiring and

tireless idealists. ﬁ
‘ \’\

Nelson Mandela Mother Teresa Alanis Morissette

S,
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Diabetesdagboka

rozbor deniku
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diabetik % = .41100% M 15:58
vy Q i
I & 6,3 mmol/l 23:58
N\ 70U 19:07
'ﬂ 40 gr Bramborové kas... 19:06
J é 86 mmol/l 19:06
fl 200 Oriskovd tycka  17:00
jak radikalné muaze pusobit
i kratka fyzicka aktivita !‘ Slnec 178
% 20 min Cviceni 16:00
. 301U 12:30
fl 200 Kufeci polévka -.. 12:30
I é 62mmol/l 12:30
. 80U 07:31
f{ 450r Skvarkovy koldé.. 07:31
I é 51 mmol/l 07:31

1L N 2 '
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2 % .4l 31% 4 9:01

10.12. 2017

'H 89 kcal Sacharidy: 7g,t..  21:10
. 07U 21:10
I é 5,9 mmol/ 21:10

| 237 keal Sacharidy: 28g, .. 18:05
po 2h nakupovani by Sel pacient

N\ 281U 18:05
zaruCené do hypoglykémie — nutny I‘
3

5,4 mmol/I 18:05

bud’ pfisun sacharidu nebo redukce
bazalu (1-2h s predstinem) nebo
kombinace ObOjI’hO f{ 145 keal Sacharidy: 16g,.. 14:50

120 min Chuze (nakupov.. 14:55

N 161U 14:50
| 308 kecal Sacharidy: 33g, .. 11:45
. 33U 11:45

I é 64 mmol/l 11:45

1 I NS 2 Y
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2 % .4131% 4 9:00

3.12. 2017

f| 208kcal  Sacharidy: 27g,.. 19:21
N 27w 19:21
I é 57 mmol/l 19:21
'“ 144 kcal Sacharidy: 19g,.. 16:36
N 191U 16:36

f| 891kcal  Sacharidy: 23g,.. 12:42

231U 12:35

! é 6,1 mmol/l 12:35

vzhledem k pomeérne nizké glykemii % 60min  Prochizkasep.. 10:58

a nasledné fyzické aktivité bych - ol
ubrala inzulin/pfidala sacharid — : '

pacient by Sel b&hem prochazky I‘ A% mmol e

zarucené do hypoglykémie f{ 287kcal  Sacharidy: 34g,.. 09:36

I N 2 '
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3 7.4l 100% W 23:17

11.12. 2017
I é 53 mmol/
'ﬂ 29 gr Francouzske bra...
vzhledem k predchazejici fyzicke "
aktivité a nizsi glykémii bych mozna '
zkratila dobu odstupu inzulin-jidlo ! s mme 1o
ﬁ‘ 50 min Kruhovy trenink 17:00
I é 6,0 mmol/ 17:00
'H 2gr Rajcatovy salat ... 15317
\7 ;,o I[J : 15:31
I 57 6,0 mmol/I 7 ﬁ 15:30
'H 23 gr Hovezi, brambor... 12:05
. 301U 11:46
I é 7,8mmol/l 11:45

LI N 2 Y



7 41 100% W 9:35

| 117kcal  Bandn124g4.. 13:27 | 53kcal  Eidam30%30. 17:00
'ﬂ 23 kcal Kava s mlekem ... 13:27 ﬁ 63 kcal Restovand cibul.. 15:00
O z & v
ﬁ' 120 min Chize 2km/h-9.. 11:00 Tl 86 kcal Zeli kysané dus..  15:00
'ﬂ 23 kcal Kava s mlekem .. 11:00 mozna by to chtélo jidl o) 'H 134 kcal Brambory varen... 15:00
IA 8,0 mmol/I 09:00 béhem té chlze, banan a . 501U 14:40
musli tyCinka by pak
| 138 keal Chleb pseniéno ..  08:00 o y yp é 5,0 mmol/l 14:00
glykémii mohla zvednout
Y| 25kcal  Paprika zluts 86.. 08:00 pomérné dost (ve 14h) — f{ 23kcal  Kavasmlekem.. 13:39
f  28kecal Dyiiovd seminka.. 08:00 pridala bych bolus, ale 1 113 keal Musli ty&inka 29.. 13:27
ocCitat davku s ohledem na ) _
¥ 79kcal  Eidam30%30.. 08:00 P - dehazeitc! aktivit I 117kcal  Bandn124g.  13:27
predchazejici aktivitu .
1 39kcal Mexickd rostlinn... 08:00 fl 23kl Kava s mlekem ... 13:27
o
| 23kcal  Kavasmiekem.. 08:00 necCekala bych mozna tak B 120min  Chize 2km/h-9.. 11:00
N 30U 07:40 dlouho vzhledem k 'ﬂ 23 kcal Kava s mlekem ... 11:00
predchazejici glykémii a I‘ 8.0 mmol| -
; ., v v ,0 mmo 2
I‘ #,0 mmol/| 07:30 jidlu s pomérné nizkym Gl |
m + 5 + (ale mohlo by realné u lIlI+ | \... | 7;_4. | ‘+
I" | \ | 7} l $ nékoho fungovat)
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Spatne zmeérena o\

glykémie nebo — ‘
,;fozhaseny“ senzor ,_./\ /

[ ]
100 10:00 12:00 14:00 16:00 18:00

] — Glykémie [mmol/L] @ Insulin [IU/h] Alarroy

] 10:00 12:00 14:00 16:00 18:00 21

Hloubka spinku -+ Fyzicka aktivita Sacharidy [g]



student: ,Pacientka ziejmé pila

alkohol” ... ©

4

tyto radikalni poklesy déla
spiSe velka davka korekcniho
bolusu, mohlo jich byt vice a
chybét zaznam v datech

24 mmel/L

20 mmel/L

16 mmel/L

12 mmal /L

B mmal/L

4 mmal/L

0 mmal/L

2000 kroky

1600 kroky

1200 kroky

8O0 kroky

400 kroky

0 kroky

* *
]
Optimum
i

L ]
5. Pro 02:00 04:00 0&:00 08:0
o [Glykémie [rmmol/L]

9. Pro 02:00 04:00 i

0 Aktivita [kroboy/15 min]

JOWAY

10:00 12:00

— Glykémie [mmo

10:00 12:00

Hloubka spinku =e= F



chyba v zépisu v deniku “@ .

@ Insulin [IU/h]

00 16:00 18:00 20:00



FIRST FACULTY OF MEDICINE ., 258 5

CHARLES UNIVERSITY IN PRAGUE’;;}A

KASUISTIKY

...aneb co nam mohou prozradit data
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S

24 mmol/L

20 mmol/L

r

VIKEND

16 mmol/L

12 mmol/L

KAZUISTIKA

8 mmol/L

4 mmeol/L

0 mmol/L

2000 kroky

1600 kroky

1200 kroky

300 kroky

400 kroky

0 kroky

151U/h
12.51U/h
— - 101U/h
0% bazal 50% bazal
1h 1h 7.51U/h
51h GL na la¢no:
i
. 6,8 mmol/l
2.51U/h
0lU/h
21. Oct 02:00 04:00 05:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 22. Oct
#® Glykémie [mmol/Ll] — Glykémie [mmol/L] @ Insulin [IU/h] + Alarmy
A arts.
>N 30U 100g
o §e)
N o o
o O
\© 241U 80g
< S @
0o = (@]
— o <
o 1810 &0g
e N
121U 40g
l I II 61U 20g
‘ . _:-I _-Irll-.. .. I _lI = I oI Og
21. Oct 0z:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 22.0ct
@ Aktivita [kroky/15 min] Hloubka spdnku - Fyzicka aktivita Sacharidy [g] @ Insulin [IU]
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<0 _ .
U) 24 mmol/L 15 1U/h

X ]

|— In—: 20 mmel/L 12.5 1U/h

(2 (/) 16 mmaol/L 110% - v 10WU/h

D) bazal,1h 2x prednaska

2 S stres 1 -

X

& mmaol/L ——W\ /-\ SWU/h

Optimum Y
[ ] J‘\
4 mmol/L — 2.51U/h
0 mmol/L 0u/h
19. Oct 0z:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20000 22:00 20 Oct
@ Glykémie [mmol /L] — Glykémie [mmol [L] @ Insulin [1U/h] + Alarmy
Highcharts.com
2000 kroky 30U 1009
1600 kroky 241U 80g
1200 kroky 181U 60g
800 kroky 121U 40g
400 kroky rll 61U 20 g
0 kroky II-rI - | rl I (RIS PE— II-rI [ --. 0w og
19 Oct 0z:00 04:00 06:00 08200 10:00 12:00 14:00 16:00 18:00 20000 22:00 20, Oct

@ Aktivita [kroky/15 min] Hloubka spanku -+ Fyzicka aktivita Sacharidy [g] @ Insulin [IU]
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KAZUISTIKA
ZAMECNIK
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24 mmol/L

zamecni

20 mmol/L ,hl—.

16 mmol/L Y b4
vyména
0% bazal 1h
kanyly
12 mmol/L
8 mmaol/L
?fi‘mmrn--—'—-f'-“\, / ~
o /o N\
4 mmeol/L
0 mmaol/L
29. Oct 02:00 03:00 05:00 07:00 09:00 11:00 13:00 15:00 17:00 19:00
@ Glykémie [mmol/L] — Glykémie [mmol/L] @ Insulin [IU/h] + Alarmy
2000 kroky
1600 kroky
1200 kroky
500 kroky
400 kroky I |
0 kroky [ ] i I _ I '—l I:.I!.III .
29. Oct 02:00 03:00 05:00 07:00 09:00 11:00 13:00 15:00 17:00 15:00

15 WW/h

12.51U/h

10 1U/h

7.5 1U/h

51U/h

2.51U/h

0IU/h
21:00 23:00

30U 100g

241U 80g

181U 60g

121U 40g

)

] 204g

(T
21:00 23:00

u Og

@© Aktivita [kroky/15 min] Hloubka spinku  —# Fyzicka aktivita Sacharidy [g] @ Insulin [IU]
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