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Index biokompatibility (Bl) — Muller a Kramer (2008)

Biokompatibility index (BI)

Je ucinny nastroj pre hodnotenie pouZzitého antiseptika pre klinicku prax

~ MIC50
~ IC50

MIC 50 - cytotoxicky test — minimalna koncentracia antiseptika schopna usmrtenia
mysSich fibroblastov

IC 50 — test biocidnej Uc¢innosti — minimalna koncentracia v kvantitativnom
suspenznom teste na dosiahnutie redukcie bakterii (E.coli vs S.aureus) o 3
logaritmické stupne

Zdroj: 2008 Jun;61(6):1281-7. Biocompatibility index of antiseptic agents by
parallel assessment of antimicrobial activity and cellular cytotoxicity.



Index biokompatibility (Bl) — Muller a Kramer (2008)

Substancia B1[50 min]
ICs, / RF - E. coli |ICs, / RF - St. aureus

Octenidine 1.73 2.11
Polyhexanidine 1.51 1.36
Chlorhexidine 0.83 0.98
PVP-jod 0.68 0.68
Ag-protein 0.22 0.11

Ag-S -

AgNO, -

Zdroj:

1. J Antimicrob Chemother. 2008 Jun;61(6):1281-7. Biocompatibility index of antiseptic agents
by parallel assessment of antimicrobial activity and cellular cytotoxicity.

2. Skin Pharmacol Physiol 2018;31:28-58. Consensus of wound antisepsis: Update 2018.



Index biokompatibility (Bl) — Muller a Kramer (2008)

Biokompatibility index (Bl)

Bl < 1 znamend@, Ze dana koncentracia antiseptika ma silnejsi cytotoxicky ucinok ako
biocidnu ucinnost — hojenie ran sa tym spomaluje.

Bl > 1 znamena4, Ze dana koncentracia ma silnejsi biocidny ucinok ako cytotoxicky
ucinok — hojenie ran napreduje.

Pre E.coli: OCT > PHMB > CHX > PVP-I(0) > PVP-I(s) > BAC > CPC > TRI > MSP
Pre S.aur: OCT > PHMB > CHX > CPC > PVP-I(0) > BAC > PVP(s) > TRI > MSP

Zdroj:

1. J Antimicrob Chemother. 2008 Jun;61(6):1281-7. Biocompatibility index of antisepticagents by parallel
assessment of antimicrobial activity and cellular cytotoxicity.

2. Skin Pharmacol Physiol 2018;31:28-58. Consensus of wound antisepsis: Update 2018.



Biocidny ucinok octenidinu

Efficacy of different antiseptics against Pseudomonas aeruginosa, S. aureus and Candida albicans
(minimal required concentration)
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Koburger et al. (2010), J. Antimicrob. Chemother.
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Biocidny ucinok octenidinu a MRSA

Journal of Antimicrobial Chemotherapy (2007) 59, 12801282
do1:10.1093/jac/dkm092
Advance Access publication 17 April 2007

Low-level exposure of MRSA to octenidine
dihydrochloride does not select for resistance

Z. Al-Doori'*#, P. Goroncy-Bermes?, C. G. Gemmell'3 and
D. Morrison!

!Scottish MRSA Reference Laboratory, Stobhill Hospital,
Glasgow, UK; *Schuelke and Mayr GmbH, Germany;
YGlasgow University Division of Immunology, Infection and
Inflammation, Glasgow, Scotland, UK
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Octenidine a rezidualny efekt

Residual Antimicrobial Effect of Chlorhexidine Digluconate
and Octenidine Dihydrochloride on Reconstructed Human
Epidermis

G. Mdiller, J. Langer, J. Siebert, A. Kramer: Skin Pharmacol Physiol 2014;27:1-8

Ciel Studie:

1. Biocidny test proti S.aureus a P.aeruginosa na RHE nosi¢och po inokul&cii a
naslednej inkubacii 2h, 4h a 24 h

2. Cytotoxicky test na RHE (keratinocyty)

Fig. 1. Log); CFU after 2 (a), 4 (b), and

24 h (c) incubation of P. aeruginosa topi-

cally applied on RHE equivalents, which
Pseudomonas aeruginosa had been exposed to water (RHE) or 0.16
mmol/l of either CHG (RHE-CHG) or
OCT (RHE-OCT) for 15 min, compared
with the initial inoculum and controls
(medium and inactivator). * p < 0.05 com-
pared to the control group (RHE).
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Octenidine a rezidualny efekt

7 15 min (n = 14)

Residual Antimicrobial Effect of Chlorhexidine Digluconate
and Octenidine Dihydrochloride on Reconstructed Human
Epidermis

G. Mdiller, J. Langer, J. Siebert, A. Kramer: Skin Pharmacol Physiol 2014;27:1-8

logw CRY
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a Initial Medium  Inactivator RHE CHG-RHE  OCT-RHE

30 min (n = 8)

Fig. 2. Log,, CFU after 15 (a) and 30 min
(b) incubation of S. aureus topically ap-

Staphylococcus aureus plied on RHE equivalents, which had been
exposed to water (RHE) or 0.16 mmol/l of
either CHG (RHE-CHG) or OCT (RHE-
OCT) for 15 min, compared to the initial
inoculum and controls (medium and inac-
tivator). * p < 0.05 compared to the control
group (RHE).
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Octenidine a rezidualny efekt

Residual Antimicrobial Effect of Chlorhexidine Digluconate
and Octenidine Dihydrochloride on Reconstructed Human
Epidermis

G. Mdiller, J. Langer, J. Siebert, A. Kramer: Skin Pharmacol Physiol 2014;27:1-8

Keratinocyty - == . * .

= 1 '
Fig. 3. Viability of keratinocytes in RHE T s
equivalents, which had been exposed to
water or 0.16 mmol/l of either CHG or
OCT for 15 min, after testing microbicidal
effect for either4 h(n=8)or24 h (n = 6)
with P. aeruginosa compared to that of un- 0 ' ' Y . Y ' '
exposed negative control (RHE). * p<0.05 Control Water/dh CHG/4h OCT/4h Water/24 h CHG/24h OCT/24 h

compared to the control group.
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Octenidine a rezidualny efekt

Residual Antimicrobial Effect of Chlorhexidine Digluconate
and Octenidine Dihydrochloride on Reconstructed Human

Epidermis

G. Mdiller, J. Langer, J. Siebert, A. Kramer: Skin Pharmacol Physiol 2014;27:1-8

Keratinocyty

Fig. 4. Viability of keratinocytes in RHE
equivalents, which had been exposed to
water or 0.16 mmol/l of either CHG or
OCT for 15 min, after testing microbicidal
effect for either 30 min(n=8)or24h(n=
6) with §. aureus compared to that of unex-
posed negative control (RHE). * p < 0.05
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compared to the control group.
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Octenidine a rezidualny efekt

Residual Antimicrobial Effect of Chlorhexidine Digluconate and Octenidine Dihydrochloride
on Reconstructed Human Epidermis

G. Miller, J. Langer, J. Siebert, A. Kramer: Skin Pharmacol Physiol 2014;27:1-8

Na posudenie vhodnosti antiseptickej latky a zistenie vhodnosti biokompatibility danej u€innej latky je
dblezité brat do Uvahy obidve vlastnosti - mikrobicidna aktivita a cytotoxicky ucinok sucasne.

OCT je lepsi ako CHX pri pouziti rovnakej molarnej koncentracie uvedenych latok.

Biocidny ucinok (P.aeruginosa, S.aureus) OCT>CHX
Cytotoxicky ucinok (RHE - keratinocyty) OCT=CHX
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HA (Hemagalutinin

Octenidine dihydrochloride a biofilm

Vysoko selektivny mechanizmus ucinku:

Dvojity kladny naboj OCT prednostne atakuje zaporny povrch il Soocioonae\ AN
bunky bakteri e o /e
— strata funkcie bakterialnej bunkovej membrany adherovat ¢ o /A
na povrch

- strata schopnosti tvorby biofilmu v rane

OCT sucasne vytvara perforacie bunkovej membrany (pory) (B1 Al 2008 @ 2008 by MRS S Sl e 388
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Mikroflora infikovanej rany

Typicka bakterialna fléra

Staphylococcus aureus /| MRSA
Pseudomonas aeruginosa
Enterobacter sp.

Escherichia coli

Streptococcus pyogenes
Serratia sp.

Stenotrophomonas
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Preco vznika biofilm?

Zvysena schopnost mikroorganizmov preZit - ochrana pred nepriaznivymi vonkajSimi
podmienkami - EPS polysacharidy s proteinmi, nukleovymi kyselinami a lipidmi vytvaraju okolo
zhluku buniek obalovu vrstvu, nazyvanou matrix. Tato biofilmu poskytuje mechanickou
stabilitu, jeho adheziu k povrchu a vytvara polymericku priestorovu siet ktoré jednotlivé

baktérie ukotvuije.

- N

Planktonna forma zrely biofilm By,

’ ’ \
- e dozrievanie L
- biofilmu
adhézia
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Klinicky vyznam biofilmu

Biofilm je zdrojom viac nez 80% vSetkych
infekciii.

Zapaly moc€ovych ciest, infekcie mo€ovych
katétrov

zapaly stredného ucha

zubny plak a zapaly v Ustnej dutine
endokarditidy

infekcie pocas cystickej fibrdzy,

infekcie implantatov (kibové nahrady, zubné
implantaty, umelé chlopne),

Chronické rany — 60% chronickych ran
obsahuje biofilm naproti tomu iba 6% akunych
(James et al, 2008)

Staphylococcus sp. sa vyskytoval u 65%
chronickych ran, 60% u akutnych ranach

(James et al, 2008)
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Octenidine a jeho vplyv na lie¢bu ran

Research Article

The Antiseptic Octenidine Inhibits Langerhans Cell Activation
and Modulates Cytokine Expression upon Superficial
Wounding with Tape Stripping

Nenad Nikoli¢,' Philip Kienzl,' Pooja Tajpara," Martin Vierhapper,” Johannes Matiasek,’
and Adelheid Elbe-Biirger D}

'Department of Dermatology, Division of Immunology, Allergy and Infectious Diseases, Medical University of Vienna,
Vienna, Austria

“Department of Surgery, Division of Plastic and Reconstructive Surgery, Medical University of Vienna, Austria

*Department of Plastic, Aesthetic and Reconstructive Surgery, St. Josef Hospital, Vienna, Austria

Correspondence should be addressed to Adelheid Elbe-Biirger; adelheid.elbe-buerger@meduniwien.ac.at

Received 31 July 2018; Revised 3 December 2018; Accepted 14 January 2019; Published 3 March 2019
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Octenidine a jeho vplyv na lie€bu ran

Ciel Studie:
Preskumat vplyv octenidinu na Langerhansove bunky a sekréciu cytokinov v priebehu procesu
hojenia ran

Langerhansove bunky — zohravaju zasadnu ulohu pri rozpoznavani patogénnych mikroorganizmov a
pri poskodeni tkaniva spustaju imunologické reakcie na obnovenie homeostazy tkaniva.

Material: Cont. - hydrogel, OCT - octenidine gel; UT — kontrola;

Vysledky:

1. OCT neovplyvriuje zmeny anatomie koze pocas 48 hod expozicii ani neindukuje apoptézu
koznych buniek po poraneni.

2. OCT ochrariuje morfologiu LC buniek a brani ich migracii a maturacii po poraneni

3. OCT signifikantne inhibuje sekréciu cytokinov IL-8, IL-33, a IL-10, ale nie VEGF a TGF-1.

Nikolié,N. Kienzl, P., Tajpara, P., Vierhapper, M., Matiasek,J., ElIbe-Blirger, J.: The Antiseptic Octenidine Inhibits Langerhans
Cell Activation and Modulates Cytokine Expression upon Superficial Wounding with Tape Stripping. Journal of Inmunology
Research, 2019, https://doi.org/10.1155/2019/5143635
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Octenidine a jeho vplyv na lie€bu ran

1. OCT neovplyvinuje zmeny anatomie koze pocas 48 hod
expozicii ani neindukuje apoptézu koznych buniek po ek I *
poraneni.

2

Cas3” cells/mm*

200 -
NeosSetrena koza UT — nizky vyskyt caspase 3+

Poranena koza — zvySeny vyskyt caspase3+ v kontrolnej vzorke v
porovnani s OCT.

100 -

0 , : —

Pozorovania potvrdili zvySenu apoptdzu ako désledok samotnej uT Cont OCT
procedury hojenia a naslednej aplikacie hydrogelu (Cont.) skér nez
oSetrenie OCT

Wounded skin, 48 h

Nikoli¢,N. Kienzl, P., Tajpara, P., Vierhapper, M., Matiasek,J., Elbe-Blirger, J.: The Antiseptic Octenidine Inhibits Langerhans
Cell Activation and Modulates Cytokine Expression upon Superficial Wounding with Tape Stripping. Journal of Imnmunology
Research, 2019, hittps://doi.org/10.1155/2019/5143635
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Octenidine a jeho vplyv na lie€bu ran

2. OCT ochranuje morfologiu LC buniek a brani ich migracii a
maturacii po poraneni

)

3
ra
=
|

Histologické a imunofluoroscenéné pozorovania zistili morfologické

zmeny u LCs:

Neporusena koza —LC maju vela vybezkov (dendritov)
Poranena koza — LC mali kratke vybezky, resp. malo vybezkov,
okrahly tvar buniek.

100 <

50 —

CD207/CD83" LCs (mm

[
(o)
-

Maturacia LCs suvisi s exprimaciou maturacného faktora CD83

UT a Cont. po 48h kultivacii - vysoky vyskyt CD83+ LCs,

OCT - signifikantne niz8ie v porovnani s Cont. _
Wounded skin, 48 h

UT Cont OCT

Nikoli¢,N. Kienzl, P., Tajpara, P., Vierhapper, M., Matiasek,J., Elbe-Blirger, J.: The Antiseptic Octenidine Inhibits Langerhans
Cell Activation and Modulates Cytokine Expression upon Superficial Wounding with Tape Stripping. Journal of Imnmunology

Research, 2019, hittps://doi.org/10.1155/2019/5143635
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Octenidine a jeho vplyv na lie€bu ran

3. OCT signifikantne inhibuje sekréciu cytokinov IL-8, IL-33, a IL-10,
ale nie VEGF a TGF-S1.

400

- '
IL-8 — Signifikantne nizSie hodnoty IL-8 vo v8etkych OCT oproti E *—|
kontrolam. gf' 300

: 200 -
Znizenie hladiny cytokinov IL-18 a IL-8 v ranach m4& za nasledok znizenie =
8irky jaziev a zlepSenul organizaciu kolagénovych viakien, ¢o moze - 1004
zohravat vyznamnu ulohu IL-8 pri aktivacii pri keloidnych jazvach. ol |1| |L| =101

Znizenie regulacie sekrecie IL-8 koZnymi bunkami mdze predstavovat
kfi€ovy bod v starostlivosti o rany, o by mohlo vysvetlit zlepSeny
vysledok v kvalite jaziev po aplikacii OCT.

I

24h 48 h
Unwounded Wounded

Nikoli¢,N. Kienzl, P., Tajpara, P., Vierhapper, M., Matiasek,J., Elbe-Blirger, J.: The Antiseptic Octenidine Inhibits Langerhans
Cell Activation and Modulates Cytokine Expression upon Superficial Wounding with Tape Stripping. Journal of Imnmunology
Research, 2019, hittps://doi.org/10.1155/2019/5143635
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Octenidine a jeho vplyv na lie€bu ran

OCT signifikantne inhibuje sekréciu cytokinov IL-8, IL-33, a IL-10,

ale nie VEGF a TGF-p1. 2 )
e A
: At s xs . , ] T 104 M ——
IL-10 - jeden z najdélezitejSich protizapalovych cytokinov, okrem ®
TGF-B a IL-35, atiez regulacny cytokin s dblezitymi funkciami pri f 0.5 1
kontrole zapalu a imunitne sprostredkovaného poskodenia tkaniva, ILI
0 r r .
IL-10 bol signifikantne u OCT blokovany.. = :wh w5
Unwounded Wounded

Nikolié,N. Kienzl, P., Tajpara, P., Vierhapper, M., Matiasek,J., ElIbe-Blirger, J.: The Antiseptic Octenidine Inhibits Langerhans

Cell Activation and Modulates Cytokine Expression upon Superficial Wounding with Tape Stripping. Journal of Inmunology
Research, 2019, https://doi.org/10.1155/2019/5143635
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Octenidine a jeho vplyv na lie€bu ran
OCT signifikantne inhibuje sekréciu cytokinov IL-8, IL-33, a IL-10, ale nie VEGF a TGF-f1.

TGF-B1 rastovy faktor pre modulaciu koznej jazvovej odozvy pocas hojenia ran, ktora ovplyviuje
angiogenézu, zapalovu odpoved, reepitelizaciu a remodelovanie a ukladanie extracelularnej matrice,
sa po oSetreni OCT vyznamne nezmenil.

Tieto Udaje naznacuju, ze OCT vyznamne neovplyvriuje sekréciu TGF-B1 a VEGF

15 S 800 -
= 6004
. =
= 104 [ L
£ = T
= —. 400 4
g z
= 50 - e
> ~ 200 4
a ;
O ['T] rl.I |T| .l T ’l (1' 1 ) _I R
EdRnPEeselPE 3P = = T = b= -
S SR = S -t < o - = >
St Y ' - e St ' ' - '
24h 48 h 48 h
I Inwonndead Waonnded Unwounded Wounded
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Octenidine dihydrochloride

- vysoko uc¢inna antisepticka latka s kratkym expozi€énym ¢asom pri nizkych koncentraciach.

- Siroké spektrum antimikrobialnej aktivity, vratane multirezistentnych G+ a G- baktérii

- chemicky stabilny pri Sirokej Skale pH1.6-12.2, €o je rozhodujuce pri oSetrovani ran, pretoze v
ranach ¢asto dochadza ku zmene pH

- zostava lokalne aktivny viac ako 48h, a nie je spajany so systémovymi vedlajSimi u€inkami.

- Bl pozitivny vplyv na priebeh hojenia ran, vratane signifikantne zvySenej kvality tvorby jaziev

- je spajany so zvySenou rychlostou hojenia a ma pozitivny vplyv pri transplantacii koZze u pacientov

s poruchami hojenia ran.
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Consensus of wound antisepsis — update 2018

Table 13. Orientating recommendation for the indication-based selection of wound antiseptics

Indication Antiseptic compound
1st choice 2nd choice
Critically colonized wounds, wounds at risk of infection =~ PHMB OCT, hypochlorite, silver
Burns PHMB OCT, hypochlorite
i b unshot wounds PVP-I Hypochlorite
MDRO-colonized or infected wounds OCT/PE OCT, PHMB, silver
Prevention of 551 PHMB OC1/PE

Decontamination of acute and chronic wounds HMB -
Peritoneal lavage
Risk of CNS tissue exposure

Wounds with lack of drainage

Hypochlorite,
Hypochlorite
Hypochlorite
Hypochlorite

PVP-I
PHMB

Zdroj: Skin Pharmacol Physiol 2018;31:28-58. Consensus of wound
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Safety and efficacy profiles of different commercial sodium
hypochlorite/hypochlorous acid solutions (NaClO/HCIO): antimicrobial efficacy,
cytotoxic impact and physicochemical parameters in-vitro

Severing A., Rembe J.*, Koester V., Stiirmer E.

“Corresponding author: Institute for Translational Wound Research, Centre for Biomedical Education and Research
(ZBAF), Witten/Herdecke University, Witten, Germany

2019, Journal of Antimicrobial Chemotherapy, https://doi.org/10.1093/jac/dky432

Sodium hypochlorite (NaOCl) and hypochlorous acid (HCIO) containing wound
irrigation solutions are on the rise in modern wound treatment and infection
prevention. They are attributed with high antimicrobial efficacy and lower cytotoxicity.
This study determines the antimicrobial efficacy and cytotoxicity of six commercially
available products.

Cytotoxicity of the six solutions against human fibroblasts and keratinocytes as well as
antimicrobial efficacy against Staphylococcus aureus and Pseudomonas aeruginosa
were determined according to DIN EN 10993-5 and 13727, respectively. Solutions
were tested in different dilution and were exposed for 1, 5 and 15 minutes

Antimicrobial efficacy and cytotoxicity varied significantly between solutions. An
increase in antimicrobial efficiency was generally also associated with an increase in
cytotoxicity. In addition, the efficacy/cytotoxicity increased as a function of the
concentration of NaClO/HCIO and increasing duration of exposure. The products with
the lowest concentration for instance showed almost no antimicrobial activity.
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