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TROCHA HISTORIE

URINE WHEEL — POC diagnostika v 15 stoleti

1506 by Ulrich Pinder Epiphanie Medicorum
Testovani moci - uroskopie

Sladka - diabetes

Hnédava - Zloutenka

Cervené zbarveni, pgna - ledviny

Krev - rakovina mo€ového ustroji
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Point-of-care (POC) diagnostika

Diagnostické technologie, které umozuji analyzu vzorki pacientd mimo
Klinickou laborato (doma, v terénu, ve vozech RZS)

Obvykle malé, jednoduché pistroje/zafizeni které jsou schopné provést
analyzu dilefitych biomarkerd v klinickych vzorcich (krev, sliny, mog)

Snizuji dobu analyzy a nutnost transportu vzorku
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Conventional Laboratory Testing

P

POC Testing

1874  Anstie alkohol je obsazeniv dechu

1897  Nebelthau jedinci, ktefi trpi cukrovkou maji v
dechu aceton

1927  Bogen prvni alko tester
McNalley Breathalyzer

1936  Patent Harger
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TROCHA HISTORIE
ANALYZA DECHU

Hippokrates (460 BC —c. 370 BC)

fetor oris and fetor hepaticusin his treatise on breath aroma
and disease

Hippocrates, The Corpus: The Hippocratic Writings, Kaplan
Publishing, New York, 2008.

The Hippocratic Corpus (Latin: Corpus
Hippocraticum)is a collection of around
seventy early medical works from
Alexandrian Greece.ltis written in [onic.
Greek

PRIKLADY POC ZARIZENi

Na jedno pouiti
Ruéni

Prenosné

Laboratorni (pfenosné)
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DRUHY POC ZARIZENI
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URO | vmosumocen »2 " S
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http://www.nanowerk.com/spotlight/spotid=21383.php

byl objeven v moti téhotnych Zen poprvé
roku 1927 a na jeho deteki je dnes
zalozena naprosta vétSina téhotenskych
testl.

INDIKATOROVE PAPIRKY

Indikatorové pH papirky s rozsahem méteni pH 5,0-9,0jsou
- vhodné pro orientaéni méfeni pH, napk. pfi zjistovani kyselosti
organismu a nasledné Gpravé stravovaciho rezimu.

hCG  glykoproteinovy hormon  je hCG mozné zjistit také v moi
hCG tvoren dvéma podjednotkami, oznatovanymijako a a B a podjednotka hCG neni specificks

8 podjednotka hormonu hCG je specificka

v sedmdestych letech 20. stoleti, v souvislostis objevem vy3e zminéné B pod hCG a od let
mazeme teprve hovofit o té ych testech vysoké vosti, které jsou schopny zachytit téhotenstvi i
relativné éasné, jejich? uziti je velmi snadné a vysledek zjistitelny zpravidla béhem par minut.

Po aplikaci mot vzling testovacim prouzkem. Pokud je v moti pfitomny hCG, navaze se na v testu obsazenou
protiltku sprazenou s barvivem. Takto vznikly komplex vzling k testovaci z6né (prvni okénko), kde je pfitomna
dalsi protilatka proti hCG. Dochazi k zachyceniimunokomplexu a vytvoeni barevné reakce (bézné barevny
prouzek, & jing znatka). Zbytek ,obarvené” protilétky dale vzlind k tzv. kontrolni z6n& (druhé okénko), kde se
rovné? zobrazi zminény barevny efekt, znatici, Ze test byl spravné proveden.

Citlivé téhotenské testy jsou schopné zachytit pfitomnost hCG v moti od koncentrace 10 miU/ml, zpravidia viak
a2 od 20mlU/ml. Test je vhodné nejdFive v pf 4daném tretim tydnu té i. Pro srovnani— krevnitest
dokaze detekovat hCG jiz od hodnoty 2 mIU/ml.
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LATERAL FLOW ASSAYS (LFA)

série navzajem se prekryvajicich membran
materidl obvykle celulosa, nitrocelulosa, cellulose acetate, sklenéna vidkna atd.

Conjugate pad

g Absorbentpad
Sample pad l Controlline ~ Testline
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P Plasic casing
(a)

PRIPRAVA LFA

Production of

Lateral Flow test in a basic
equipped lab.

LATERAL FLOW ASSAYS (LFA)

SAMPLE PAD

— nadévkovanivzorku

— ptipadna separace plasmy (odstranéni Eervenych krvinek, atd.)
— uniformni tok vzorku

CONJUGATE PAD

— obsahuje protilstky specifické pro analyzovanou ltku

— protilitky jsou navazany na &stice, které Ize detekovat

— modra barva - latexové &stice (velikost nm)

- tervena barva — Au nanocastice

STANDARDNI PROVEDEN( LFA

Standard LFBs

Protilatka

Au nanotastice ———b

latka

J 2

negative () positive (+)

Stanovovand e 4
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@ :ibelparicie

anaivte

sample without
analyte

7,4 - sample with analyte

ap a8
W s amtibosysa ) &

MEMBRANA

— celd fada materilald, obvykle hydrofilninitroceluléza
— na membranu se nanesou dvé zény, jedna testovaci a jedna kontrolni

— testovaci z6na obsahuje imobilizované antigeny, které zachytianalyt s navazanou
barevnou Estici

— kontrolni zéna slouZi ke kontrole funkénosti celého LFA

ABSORBENT PAD - obvykeeceluisza

~ udriuje konstantni tok reagentdi a vzorku

— sbér odpadu

KOMPETITIVNI LFA

Competitive LFBs
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TEST NA EBOLU, HORECKU DENGUE, ZLUTOU ZIMNICI

Yellow Fever
Yellow Dengue

QYFV NS1, aZEBOV GP,
and aDENV Ns1

@
a L Mock Fever Ebola Dengue Ebola
seeds opmee i G
Control ] I - .
aDENV NS1 & |
aZEBOV GP 5
QYFVNS1 |
(b) -
Control -
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Yen et al. Lab Chip, 2015, 15, 1638

TEST NA AIDS (2012)

http://www.omegadiagnostics.com/products/by-area/hiv/

CRP test %@

C- reaktivni protein (CRP) je bilkovinou akutniho zénétu, a tedy

3 @
vysoce citlivy parametr zan&tu. @
je soucdsti reakce akutni fazeimunitniho obranného systému @

jeho hladina v krvise zvy3uje u viech druht bakterialnich
zénétlivych procest, a to jiz za 6-12 hodin od zagatku zanétu

VISITECT HIV 1/2

CRP pentamer
v krevni plasmé
VySeteni CRP je povazovano za nejéastéji ordinované vyetfeni

ve vyspélych zemich zapadniho svéta, a to od trovné

praktického lékafe aZ po vysoce specializovana pracoviste.

VISITECT® HIV 1/2is a qualitative test for the detection of
antibodies to HIV 1/2 virus in human serum, plasma and whole
blood specimens. The test is easy-to-use, offers high sensitivity
and specificity and produces accurate results within 15
minutes.

TEST NA AIDS (2012)

VISITECT® CD4 je test na HIV na jedno pouZiti. Omega Diagnostics Group has announced the launch of a
ground-breaking new point-of-care disposable test for the
Je semi-kvantitativni, rychly a stanovuje CD4 v kapce detection of HIV.

krve. VISITECT CD4 detects CD4 T-cell levels and was developed by

D4 + T-buftky jsou presny marker pro stanoveni
progrese onemocnéni.

Test je snadno ovladatelny a poskytuje odpovéd na

otazku zda "1é

" nebo "ne” do 40 minut.

the Burnet Institute in Melbourne, Australia.

An easy-to-use semi-quantitative lateral flow test, it uses a
finger-prick blood sample to produce a visual result in 40
minutes, enabling patients to receive life-saving antiretroviral
treatment before leaving the clinic.

» 0001100
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GLUKOMETRY

pistroje uréen0 k domécimu méfeni glykémie, tzv. self-
monitoring (sebekontrola) glykémie.

Podle vy3eglykémie a na zakladé predchozich zkusenostilze
odhadnout mnozstviinzulinu, které je nutno aplikovat.

Z3mérem self-monitoringu je, pomoci ického méeni
glykémie, docilit glykemické kFivky nediabetika.

Glukometry také zpravidla umi vypotitat tydenni a mésiéni
primér z naméfenych hodnot glykémie.

PRIKLAD VYUZITi GLUKOMETRU PRO JINE ANALYZY

@ erssaDMmnotizos
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Vétéina sougasnych glukometrdi vyuziva k méeni glykémie
elektrochemickou metodu, kterd je zalozena na méfeni
elektrického proudu mezi pracovnia registraéni elektrodou tzv.
metodou ampérometrie.

Na testat
dovnitf.

im prouzku je Uzk kapiléra, kterouje krev nasvana

Zde probghne oxidace glukézy za vzniku peroxidu vodiku.

Cim vice je glukézy v krvi, tim vice vznikne molekul peroxidu
vodiku.

Peroxid vodiku je v glukometru elektrolyticky rozkladan.
Takto vzniké proud zaporné nabitych astic, jenz mize byt

zméen glukometrem jako elektricky proud. Velikost proudu
odpovida vysledné glykémii

ouecse uoceio acid

@ Glucsse Oxddsse Glucose Oxidsse:
e

(@ e +0, ———> Gunsse st

PAPIROVA MIKROFLUIDIKA

http://gmwegroup.harvard.edu/

George M. Whitesides

(George M. Wihitesides was bom August 3, 1939 in Louisille, KY. He received an AB. degree from
Harvard Unlversiy In 1960 and 3 PhO. from the Calf

formia Instiute of Technalogy (with 1..
Roberts) n 1964, He was a member of the facuty of the Massachusetts Ittt of Technology
fiom 1963 to 1982. He jained the Deportmen: of Chemisty of Harvard University n 1982, and was

1956-89, and
the Woodford L and Ann A. Flowers Universiy Professor.

ACCU CHECK (Roche)

https://www.accu-chek.cz/

Srpkovita anemie

zména tvaru gervenych krvinekz
tzv. proméknutych piskotd na
protazené srpky

Pramérné délka Zivota lidi postizenych touto nemoci je 42 let u
muziia 48 let uzen

Alow-cost, rapid test for sickle cell
disease. After centrifugation over an
aqueous multiphase system, blood cells
from a donor with sickle cell disease
separate by density. Dense cells
characteristic of sickle cell disease form a
red layer at the bottom of the test.
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A paper-based electrochemical sensor that can
be read with a commercial glucose meter. (A)
Wax printing allows the high-throughput
production of devices with hydrophobic regions
and screen printing is used to add electrodes on
| rvisee 8 top of the printed devices. (B) Comparison of a
commercial test strip for glucose with a paper-
based test strip. (C) The paper-based test strip
fits into a commercial glucose meter.

NO MONITORING

www.nioxmino.com, www.aerocrine.com

A universal mobile electrochemical
detector (UMED). The uMED device (left)
can perform a variety of electrochemical
analyses on commercial and custom
electrodes. Results can be transferred
through the audio jack of any phone to
enable connectivity (right).

ASTHMA

Asthma is a
disease that
causes the
airways of the
lungs to swell
and narrow,
leading to
wheezing,
shortness of
breath, chest
tightness, and
coughing.

Normal bronchiole Asthmatic bronchiole

http:/Aww.ncbi.nim.nih.gov/pubmedhealth/aboutnim/

MONITORING DECHU

Spirometry measures how
fast and how muc
air you breathe out

Peak flow meter

#ADAM

A peak flow meter is commonly used by a personwith asthma to measure the
amount of air that can be expelled from the lungs. If the airways become
narrow or blocked due to asthma, peak flow values will drop because the
person cannot blow air out of the lungs as well. A peak flow meter can be a
useful aid in monitoring a person's asthma over time and can also be used to
help determine how well a patient's medications are working.

%/@

Dust mites

Proper warm-up and b
cool-down may
prevent or reduce.

Mold Pet dander
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nejéast&j3iformou rakoviny na svété

RAKOVINA PLIC

nemalobunéény typ a malobunéény typ

nemalobunéény plicni karcinom (NSCLC) se nékdy Ié&i chirurgicky
malobunéény plicni karcinom (SCLC) m4 obvykle lepsi odezvu na 1é¢bu chemoterapii

ANALYZA DECHU

Breath Research Institute of the Austrian ©
Academy of Sciences

g Technion
Israel Institute of

Technology

% LCaos

SEVENTH FRAMEWOTK
PROGRANNE

Average person exhales
between 10-90.000 L
of air per day

Some analytes can be analyzed by CE-C4D, some by CE-LIF

39

KONDENZAT VYDECHOVANEHO VZDUCHU
(EBC)- analyza jednoho vydechu

I

—— pelypropylene sty

2.l polypropylne syinge

—— hollow alminium cylindar

colected EBC

Price: 0,05 EUR Price: 20 EUR
Volume of EBC/1 breath: Volume of EBC/1 breath :
20 pL 25 L 2
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EXHALED BREATH CONDENSATE
(EBC)

swesping
by
planger

I EZ‘i‘"”’ /.Wm l

/

—
femoving septum collected FBC E8C 0 ey

exhalation

Glutathion (GSH) v EBC

4000

EBC

3500 | EBC with 510 M additiqn GSHj

E

EBC with 1-10¥ M
addition GSH
/

H

E

EBC with 510 M addition GSH

€

glutathione in EBC
/

Tuorescence intensity

ool N\

‘migration time (min)

1000x nizsi LOD nez C4D !! Lt e e 2

Tab. |+ Analytical parameters o the developed method in
real sample EB

5 vydechi po sobé, analyza

Glutathion (GSH) ve sliniach

fluorescence intensity

25 3

2
time (min)

a1

PRENOSNY CE PRISTROJ

ANALYZA EBC

40 signal (m¥)

Teme (min) 1l

a5

CF - cysticka fibroza

lidska dédi¢na nemoc, kter& postihuje pfevazné dychaci a travici soustavu.

Jde o autozomalni recesivni vrozené onemocnéni zp é mutaci
genu produkujiciho protein CFTR (anglicky Cystic fibrosis
transmembrane conductance regulator).

Lécbase v soucasnosti soustfeduje zejména na lécbu dychaciho Ustroji —
inhalace, fyzioterapie, antibiotika. Nemocni uzivaji travici enzymy v
kapslich, tedy na rfovani disledkd &ni. Jeho pficina je
|égitelnd, ale zatim nevylégitelna.ll

Polovina nemocnych se dnes v Ceské republice doZivé alespoi 32 let.
Predpoklada se, ze kazdy 25. Elovék v populaci je pfenase¢em
postizeného genu, ale jelikoz méa jednu kopii poSkozenou a druhou v
poradku, onemocnéni se u ného neprojevuje
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DIAGNOSTIKA CF

POUZITI IONTOVYCH POMERU vs. CHLORIDY

20
Cl/Na* CI'/K Na*/K*
dédiéné onemocnéni
16 —| <
nefunkéni iontovy transport e g
. PP £ 12 J—
dychyci obtize, infekce, Gl trakt 2 3
atd. g 8
g o <
8 o
DIAGNOZA: % .
A 1 1]
ZVYSENA HLADINA o +
CHLORIDUYV POTU Fig. 4. The concentration ratios o chiorife. sodiugl and porassium in a group of
‘healthy individuals (4, n=10) and patients Wjth gyStic fibrosis (¢, n= 10). The hori-
Zontallines indicate the average o concentralof atios ofthe sefected 01 n each
Sroup Samples analyzed by DOEICE, CE conditions: the same a5 n i 1
52
POTNI TEST

=
=

BOLESTIVE

POUZITI CHEMIKALIi NA POKOZCE
(pilocarpine)

DOBA TESTU ca 30 MINUT

ALTERNATIVNI SBER POTU

BEZBOLESTNY

BEZ POUZITI CHEMIKALII (D1
WATER)

PCAYV DIAGNOSTICE CF

o healthy individuals
*  pediatric CF patients
o adult CF patients

F
FIBROSIS
“CF3  CF
CF15

F12 *CF6 CF9
*CF1 CF11
13

~

"

o
F16 *CF14
st TeCr2
CF5
t

N

Principal component 2 (33.1 %)

o

3 24 1 2
DOBA TESTU ca 10 VIERIN Principal component 1 (65.9 %)
CE-C4D SIMULTANNI ANALYZA IONTU KAPILARNI ELEKTROFOREZA (CE) V
e DIAGNOSTICE OTRAV
K: ‘u /\ Tzomv .
we| f\b - RYCHLA
SN LS MALE OBJEMY VZORKU
E vamil , v ;
H o VYSOKE ROZLISENI
2 Na* 1

ol / CF2
S

.
Nm’f Na* cr H
|
T T T T T T
1 15 2 25 3 35 4
time (min)

Fig. 2. DOBI-CE separation of kin wipe of a person with dFS08 and GSS1D muta-
tion before (A) and 14 days after (8) the treatment with Kalydeco. Trace (C) is a

Fig.1.

ahealthy CE conditions: the same as in 51

POTENCIAL
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METABOLISMUS METANOLU

£
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oH Aleohol b K
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N 0,10
W W

Formaldehyde Fomic ai

-

A‘M[L'{ &= CE

CE SEPARACE KREVNIHO SERA PACIENTA
OTRAVENEHO METANOLEM

MONITORING OF
HAEMOLYTIC
TREATMENT

Spm———
I

MOZNOST DETEKCE METANOLU
ALKOTESTEREM?

56

PRENOSNY ANALYZATOR INTOXIKACE
METANOLEM (GRANT TACR)

Je schopen zjistit pfitomnost metanolu a kyseliny mravencni do 5-10 min

Analyza z kapky krevniho séra (1-10 uL)
Jednoduché pouZziti, ambulance, vozidla RZS

PACIENT INTOXIKOVANY METANOLEM
UMELE DYCHANI

NO FORMATE IN
BREATH CONDENSATE

=

!

NEED FOR INVASIVE SAMPLING - BLOOD/SERUM

OTRAVY ETHYLENGLYCOLEM

occurs usually as unitentional ingestion of
antifreeze (small children, pets)

Symptoms not easy to distinguish from other
intoxications
o ke

Mcohol
Dehydrogenase

o

NADH
Glyeoaldenyde N

A

Glyoxylate

i

10



ETHYLENE GLYCOL INTOXICATION

jnal (mV)

€4D detector

796
792-|
788
784+
78 T T T T 1
1 2 3 4 5 6
time (min)

Fig. 2. Separation of model mixture of 15 inorganic and organic anions. CE con-
ditions: separation voltage ~15 kV, detection C4D, analyte concentrations: 50 iM,
except glycolate, acetate and lactate (100 M)

CE ANALYZA BIOLOGICKYCH VZORKU

92+
J A uRine
Z 88
T
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§ J Aa A SERUM b
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Q84—
8 ]
1 plsuwa
O T A .
.| esc
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80— T T 1

time (min) time (min) time (min)

ANALYTICKA CHEMIE NALEZA ZNACNE UPLATNENIV POC

ZAVER

DIAGNOSTICE

JEDNODUCHOST JE HLAVNI DEVIZA

POUZITi V TERENU, LEVNE ZARIZENI

JE STALE CO OBJEVOVAT©
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