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Sistermna Sanitario Regions Liguria

AREA CENTRALE REGIONALE DI ACQUISTO

Dirigente Responsabila: Dolf. Riccardo ZANELLA tel 010/548 8536

e-maif: decardo.zanella@regione. liguria. it
Funzionario referente:  Sig.ra Patrizia Villa tel. 010/548 8544

&-mzil: patrizia.villa@regione. liguria.it

DETERMINAZIONE n. 350 del 09/10/2017

Oggetto: Gara a procedura aperta, ai sensi dell’art. 55 del D.Lgs n. 163/2006, per Faffidamento della
della fornitura di Medicazioni Avanzate per le aziende sanitarie della Regione Liguria per
un periodo di anni tre (con opzione di rinnovo per ulteriori 1 anno} - Lofti n. 108 Numero
gara 6066183
Modifica codici lotto 57 ditta COLOPLAST e approvazione aggiornamento tecnologico
Ditta HARTMANN

IL DIRETTORE DELL’AREA

Vista la Legge della Regione Liguria 06/11/2012 n. 34 con la quale le funzioni di Centrale regionale
di Acquisto (CRA), ai sensi dell'art. 37 del D.Lgs. 18/04/20186, n. 50, gi4 disciplinate dalla ..R. n.14/2007 e
s.m.i. sono state assegnate, a decorrere dall'01/01/2013 ad apposita area del’Agenzia Sanitaria Regionale
(ARSY); :

Visto l'art. 11 comma 16 della legge Regione Liguria 28/07/2016, n. 17 con la quale le funzioni di
Centrale Regionale di Acquisto eserciiate da ARS sono svolte a far data dal 01/10/2016 da A. Li.Sa. fino alla
revisione della normativa regionale in materia di centrale di committenza;

Vista la deliberazione n. 22 del 30/12/2016 del Commissario Straordinario di A.Li.Sa. rubricata
“Ulteriori provvedimenti relativi al provvisorio esercizio delle funzioni dell’Azienda Ligure Sanitaria della
Regione Liguria, nelle more dell'adozione della dotazione organica definitiva e degli atti previsti dall'art. 11, c.
11, della Legge Regionale 29 luglio 2016, n. 17" con la quale sono state definite in via transitoria le
competenze del Diretiore e dei Dirigenti dellArea CRA,;

Atteso che con determinazione n. 142 del 11/06/2016 rettificata con determinazione n. 186 del
31/047/2016 & stata aggiudicata in via definitiva la gara per I'affidamento della fornitura di Medicazioni
Avanzate occorrenti per le necessita delle AA.SS.LL. EE.00. e L.LR.C.C.S. della Regione Liguria per un
periodo di anni tre (con opzione di rinnove per un ulteriore anna);

Preso atto che la ditta COLOPLST SPA con nota acquisita agli atti della Centrale con protocolio
5039 del 05/04/2017, ha inviato le seguenti modifiche di codici dei prodotti giudicati relativamente al lotto n.
57 come di seguito specificato:

A.Li.Sa. - Azienda Ligure Sanitaria della Regione Liguria
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Sistema Sanitario Regione Liguria

DESCRIZIONE NUOVO CODICE ARTICOLO VECCHIC CODICE
ARTICOLO

33110 3110

COMFEEL PLUS 33115 3115

33120 - 3120

33285 3285

33530 3530

33533 3533

COMFEEL PLUS 33536 3536
TRASPARENTE

33539 3539

33542 3542

33545 3545

33548 3548

33280 3280

COMFEEL PLUS CONTOUR 33283 3283

33350 3350

COMFEEL PLUS SOLLIEVO 33353 3353

- 33356 3356

Preso altresi atto che la ditta HARTMANN con nota acquisita agli atti della Centrale con protocollo
7102 del 17/05/2017, ha inviato un aggiornamento tecnologico relativamente al lotto n. 35 come di seguito
specificato:

“A seguite di aggiornamento fecnologico del propric assortimento prodott, ha sostituito le medicazioni
TenderWet plus e TenderWet plus cavity, oggetto di aggiudicazione, con le medicazioni HydroClean plus e
HydroClean plus cavity, gia commercializzate in alcuni paesi della Comunita Europea....”

Atteso che in data 31/05/2017, le proposte sopra richiamate sono state inviate per le vie brevi ai
componenti della Commissione giudicatrice nominati con determinazione n. 217 del 18/09/2016, e che gli
stessi hanno espresso parere favorevole a quanto proposto con note acquisite agli atti della Centrale;

A.Li.Sa. - Azienda Ligure Sanitaria della Regione Liguria
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Bisterma Santtario Regione Liguria

Ritenuto, sulla scorta di quanto sopra evidenziato, di autorizzare la richiesta di cambio codici e
aggiornamento tecnologico rispettivamente delle ditte Coloplast Spa ed Hartmann Spa dei prodotfi sopra

specificati, alle medesime condizioni economiche di aggiudicazione;

Su proposta del Dirigente responsabite;

1) Di autorizzare la richiesta di cambio codici sotto riportata relativamente al lotto 57, presentata dalla

ditta Coloplast Spa:

DETERMINA:

DESCRIZIONE NUOVO CODICE ARTICOLO VECCHIO CODICE
ARTICOLO

33110 3110

COMFEEL PLUS 33115 3115

33120 3120

33285 3285

33530 3530

33533 3533

COMFEEL PLUS 33536 3536
TRASPARENTE

33539 3539

33542 3542

o 33545 3545

33548 3548

33280 3280

COMFEEL PLUS CONTOUR 33283 3283

33350 3350

COMFEEL PLUS SOLLIEVO 33353 3353

33356 3356

A.liSa. - Azienda Ligure Sanitaria;della Regione Liguria

C.F. /P IVA 02421770997
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Siztema Sanitario Regione Liguria

2)  Diautorizzare I'aggiornamento tecnologico relativamente al lotto n. 35 aggiudicato alla Ditta Hartmann
sostituendo fe medicazioni TenderWet plus e TenderWet plus cavity, con le medicazioni HydroClean
plus & HydroClean plus cavity,

3)  Dinotificare alle Ditte interessate e ad AASS.LL., EE.OO. e IRCCS della Regione Liguria la presente
determinazions.

4) Di dare atto che il presente atto consta di 4 (quattro) pagine escluso I'allegat

DELL’AREA

L DIRET
CENTRALE I;Q/E IONALE DI ACQUISTO
i

/

ALLEGATO:
Nota prot. 5039 del 5/04/2017 ditta Coloplast SpA
Nota prot. 7102 del 14/05/2017 ditta Hartmann Spa

A.lLi.Sa. - Azienda Ligure Sanitaria della Regione Liguria

C.F. /P.IVA 02421770997
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j Goloplast

A.LiSa. — Azienda Ligure Sanitaria Regione Liguria
Via 2 Annunzio, 64

16121 Genova

Fax 010.54385566

Cambio Codici Prodotti Coloplast aggiudicati in Gara Wound Care

Coloplast Spa, Bl Wound Care, comunica che a partire da Aprile 2017 i prodotti
Comfeel aggludiceti In gara Wound Care Rif “Procadura aperta per la formituca di
Medicazioni avanzate per un periodi di mesi 36, con opzione di rinnovo per ulterior 12
mesi - Lotti n. 108" Delibera di aggiudicozione n. 154 del 10/06/2018, cambieranno i
loro codicl come da tabella Indicata di seguite:

" Vecchio Codice

Comfael Plus
3285
3530
3533
Comfaal Plus ;’ggg
Trasparente 2542
3545
3548
Comfaal Plus 3280
Contour 3283
Comfeel Plus 3320
Solliavo 3353
3356

Dstermy Cars
Contlnenca Care
Waound & Skin Cars
Urclogy Care

1 migrzp 2017

Caloplagt S.p.40,

ViR Tratkati Comunitari
Bdropsi &

40127 Bologna 80
italy

Tel: +32 Q51 4138000
www, coloplast.it

Damenies Luuraizn
Busingss Lrit Directar

WC Market

ILnorne commerciale resta lo stesso, viene aggiunto un 3 davanti aghf attuali codici,
» | codici cambiano, viene aggiunto un 3 davant! al vecchio codice

« [inomea e lo composizione del prodotto restano gl stessi, abbiamo aggiornata
[ confexicnamentd primart e secondari, & la modalitd di applicazione in 3 part!
per rendere ancora pit semplice lutilizzo da parte dei professionist saritari,

Vi preghiame quindi di aggiernare i Vostri Datebase con | nuovi codici in modo da
rendera quasta transizione il pil semplice possibile.

Lo Gamma Comfeel Plus ha una capachtd storicaments compraveta rel garantire una
pratezione sicura delle lesion] & della cute a rischio e nel gestire af tempo stesso l'essudato per
tna guarigiona pit rapide. Do oggl it suo wtilizze saré ancora pilt semplice ed ntitive,

Da Aprile per circa saf mesi le nuove confezioni del prodotil Comfeel avranno applicata
un'etichetta che indica in modo malto chiaro ed Intuitive il camblarnento. Insierme all'etichetta
sard presents anche un inserto Interno per ricordare Pupgrode del prodotto,

R.EA BO D3455118

Reg Imp. BO 56162
PUVA QREIL7HL207
CF.04029180371

Cap, Soc. € 1.500.000 Ly,

sucizkl soggettn

i drezlone

e ceordinamento di
Coloplast a/5




MER/0B/AFR/2017 12:19 Coloplast Sph N FAK:+390514133155 2. 002/002

Ostarny Core

% chDplﬂst Continence Cara

Wiund & Skin Care
Urglogy Cora

Nella certezza che questa innovazione semplifichiard il lavore gquotidiano del personale
elinico allinternc della Sua strutture, Le ricordiamo che | responsabili di zona & il nostro
sarvizio cliant (051.4138.100) sono sempre a disposizione per fornirLe eventuall
uireriori informazioni.

Mel ringroziarla par la cortase attenzione, Salutiome cordialmente

[amenico Laurenza
Business Unit Director Wound Care

22 .
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HARTMANN
ltalia

PALL HARTMANN 805, Vis delia Metdlitrgia, 12 37156 Verons - Hally

s, Rif.
Vs, scritto def Spettabile
Ng. R Prot. n, 104/BOF/Gf ALLLSA. LIGURIA
AREA CENTRALE REGIONALE DI A€QUISTO
Data 104052017 VIA G. D ANNUNZIO, 64
16121 GENOWVA
Tal. drette. 045 B184TT
Fax diretto D45 8510733 Dirigente Responsabile
Emaik ufficiogara@hartmann info Dott. Riccardo Zanel)z

Referente contratts
Sig.ra Patrizia Villa

Oggetto: Prodedura.aperta per 'affidamento dells fornitura di Medicazioni Avanzate tecorrente alle

ulteriore annof. Numere gara 6066183,
Iotto 35 “Pofliachifatt medicazione idroattive a base di poliacrilgtl contenuti in una medicazione
pluristratificata” — Clts 6285880844 - - Aggiarhtimento teenclogico.

AASSILEEOD. e [RE.CS. 6 della Regiorie Liguria per.un perfodo di ghnitre feon dpzione di rinkiovo per

Spettabile Enta,

gon rifersimento alla Convanzione stipulata in data 14/09/2016, per 1a Ffornitura di Medicazion
Avanzate ad in particelare all'asseghazione, a nostro favore, del latte . 35 “Poliseriot:
medicazione idrogttiva @ base di poliacrilati contenuti in tra medicazisne plunstratfcara” con fa
presente Vi coritiichiamo che Paul Hartmann AG, Casa Madre dal Grigpo Harfmann, 4 segyito
dggiorhamento tecriofegico de! proprio assériimenta prodatt, hea sostituito le rhetteazioni
TenderWet® plis e TenderWer® pfu& wavity, oggetto di aggiudicarions, con le medicazion

HydroClean® plis e-HydroGlaan® plus: cavity-git-commerciatizzatedn-aleoni pagsidella Comimita

Europes €4 brevé anche in ftalia.

HydroClean® plus e Hydrotlean® plas ety hahno le medesime caraiterfstiche di Tenderwer®
plus @ TenderWet® plus cavity per quanto tiguarda destinazione d’use & mectaismo §'aziong,

HydraClean™ plis & HydroClegn® plus cavity sl presentano, altresy, con alcuhe caratteristiche che

rie migliorane Futilizze & Pefficacia:

it sottile

Méedicaziong

Spessore metlib.
& TenderWet® plus.e TenderWet® plus cavity 8 nirh 4f- 2
o HydroClean® plus e HydroClean® plis cavity Bm 4/~ 3

Il diverso spessore garantisce riaggior adattabilith alle diverse parti del Lorpo su il &
trova la fetita da trattare, garantenide Iriaggior capacita di implego hel caso & Jesiond
collocate in prossimitd o alfinterio di pliche cutanee.

Pabfiarinani &pA
il b i, 12
BT Varag- talke

Tel 04 #TeReT
Fax  E4GESTEEE

Benailzinbalit arhtam ks

weervs Dzl mamn i

Fap Imr: VR UBO - REA 1 195320
Lodi Flseala SPH7o165 61

Parflta (WA 02186540180
Caplitale-snciale € RBO006 ) 4.
Aspdipnies

-ialanisa con sigiena i gestloine eitiicata

IE0- 9007:2003, Un) GE fE0aED
BTR0Y20E e UNIEN 1ST 4001 2045




2. Meadicazions pili leggers (¢

" TenderWet® plus & HydroClean® plus &
Wistira TenderWeat® plus.cavity HydroClean® plus cavity
e (peso) {peso}
@ 4em : 9 55g
B 5,5 om 185¢  1g
75em xS om 42.2¢ - 204 g
0emx10ecm | 758 ' 36.7¢

“Tale caratteristion assicura: )

o maggior mareggevolesza nel posizisnarnento delia madicazioria, laparators
potra utilizzarla senza intetvento di altro personale;

©  maggiore stabilita al momento del fissaggio della medicazione con medicazione
secondartazsi-evitane rischi di dislocazions, tan conseguente maggior aderenza
al letto della ferita & minar Hisehio di macerazione del bordi perilasionali,

¢ minor pressione  sui tessuti  (quando  utilizzata sotte  berndaggio
elastocoimprassive) con conseguente maggior cormfor: del paziefie durante Ja
pErmangnza I situ nel tre'giomi dal trattamente.

Per una migliore comparazione delle caratteristiche tecniche, alleghiamo la scheda del prodotto
aggiudicate “TenderWet® plus & Tenderwet® plus cavity” & la sehisda del predotio sostitutivo
“HydroCledn® plus e HydroClean® plus cavity”.

Alla luce di quanto sopra esposto e a Guatity previsto dallart, 28 della Convenzcne
“Aggiernamento tecnologico” (che, her Vostre uso, sl allega), chiediamo che ¢i'venga congessa la
possibilita df formire Ia madicazione “Hydrallean® pluse HydroClean® plus cawty”in spstituzione
totale della medicazione "TenderWet® plus & TenderWet® il caivity:

Restiame in gttesz df un Vostro cortase risconteo in marité & con Poceasione porgiamo-cordiali safuti,




Scheda tecnica

HydroClean® plus | | Protocollon. | TenderWet p.
HydroClean® plus cavity | T
Medicazione idroattiva a base Reparte | Mwe

di poliacrilati & PHMB Data 21.03.2017

1. Destrizione generale

HydroClean® plus

HydroClean® plus & uha medicazione idroattiva chie contiene, come
componerite di base, un poliacrilato superagsorbente (SAP) legato a fibre di
celiulosa. L'agente antibatterico polissametilene biguanide (PHMB) & associato
al SAP che & attivato (pre-inumidito) con soluzione di Ringer. Lo strato delia
medicaziong a contatto con la ferita consiste in un tessuto di poliprapilene al
duale sone state applicate delle strisce int silicone. Lé strato di contalo. con |a
ferita e le strisce di silicone impediscono Fadesione al letto della ferita. Suil lato
opposto alia ferita un film in polipropilene impermeabile ai liquidi, rivestito con
un'tessuto in polipropilene idrofobico, previene che la medicazions si asciughi
froppa presto. Questo permette all umidita di essere rilasciata sulla ferita per tre
giorni. HydroClean® filascia soluzione di Ringer sulla ferita per tre giomi,
Durante 1l tempo di permanenza della medicazione sulla ferita avviens una
continua e interattiva irrigazione della ferita, assorbendo anche Pessudato della
ferita grazie al cuscinstto della medicazione. I} PHMB associato al SAP di base
ha un effetto antibatterico e inibisce la crescita batterica allinterno della
medicazione riducende allo stesss termpo il fisohio di ricontaminazione durante
Fintero periodo di applicazione sino a tre giorr, ILSAP utilizzate in HydroClean®
plus inattiva la matrice della metalloproteasi (MMP) che impedisce la g varigione
della fetita. Come conseguenza possonc essere rattivate ferite stagnanti o
croniche.

HydroClean® plus

HydroGlean®-plus-cavity-&-una-medicaziona—idroattivache contiers, conre
componente di base, un poliacrilato superassorbente (SAP) legato a fibre di
cellulosa. L'agente arifibatierico polissametilene biguanide (PHMB) & associato
al SAP che & atfivatg (pre-inumidito) con soluzietie di Ringer, La medicazione &
rivestita con un film in poliprapilene su entrambi | lati; Proprietd & meceanisiho
d'azione di HydroClean® cavity sono caratterizzati dal rilascio di soluzione di
Rirger sulla ferita per tre giorni, Durante il tempo di permanenza della
medicazione sulla ferita avviene una continug e Interattiva frrigazione della
ferita, assorbendo anche lessudato della ferita grazie al cuscinetto délla
medicaziona. Il PHMB assoclato al 8AP di base ha un effetto antibatterico e
inibisce la crescita batterica allinterno della medicazione riducendo allo stesss
tempo i rischio di ricontaminazione durante Fintéro periodo di applicazions sino
a tre giomi. Il SAP utilizzato i1 HydroClean® plus inaftiva Ia matrice dslla
metalloproteasi (MMP) che impedisce la guarigione della ferita. Come
conseguenza possono essérs riattivate ferite stagnanti o croniche,

Queste documento & di praprietd di PAUL HARTMANN SpA 14 Suz dvt lyazions a ferzi o cople autadzzate Kot Sofia pamesse.
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Scheda tecnica

HydroClean® plus Protocalio n. | TenderWet p.
HydroClean® plus cavity e
Medicazione idroattiva a base Reparto __|Mwe

di poliactilati ¢ PHMB Data 21032017

Classificazione

Dispositivo Medico sterile classe Ilb conforme alla Direttiva 92/42/CEE s.m.i.
Codice Classificazione Nazionale dei Digpositivi Medici M040499

Prodetto In Svizzera da Paul Hamann AG - 89522 Hsidenheim — Germania,

Distributore per I'talia: Paul Hartmann S.p.A. — Vefona,

2. Destinazione d’uso

HydroClean® plus

Per il frattarmente umido delle ferite con un'alterata tenderiza alia guarigione.
HydroClean® plus & una medicazione particolarmente adatta per il trattamento
di ferite croniche e di difficlle guarigions nefla fase di detersione.

Inclire, & possibile utilizzarla per la riattiivazions di processt di guarigiong
stagnanti, nel caso in cui questi siano causati da un'attivitd eccessivamente

irtansa delle MVP,

HydroGlean® plus cavity _

Per il trattamento umido delle ferite con un'alterata tendenza atla guarigions.
HydroClean® plus ‘cavity & una medicazione particalarmente adatta per il
trattanierito di ferite croniche e di difficile guarigione nella fase di detersiane.
Inoltre, & possibile ulilizzatla per la riattivazione di progessi di guarigione
stagnanti, nel caso In cui guest! siano causati da urattivita. eccessivamente

intensa delle MMP:

Caontroindieazisni
Fino ad ora non si conoscene controindicazioni. Non va comunque ufilizzata in
caso di ipersensibilita ai suol component’.

Allinizio del trattamanto si possono osservare:

Aurtento della misura della ferita; 1a misura delta ferita pud aumentare a causa
della rimozione del tessuto necrotico dai hordi, tessuto gia imimediabilmeants
danneggiato pritna del trattamento. Questo fenomeno pud tuftavia indicars che
il processo di guarigiorie delia ferita & in corso.

Amossamenta della pelle: durante 1l trattamenta umido possono presertarsi
arrossament! dei margini della ferita, che di norma sone un segnale della
riattivazione della circolazione sangulgna durante ia detersione & dovuta al
processo di guarigione della ferita.

Emorragie: le ferite possone sanguinare spontaneamente durants il trattamenito
con HydroClean® plus in quanic stimola la proliferazions dslie cellile. B
oppurtunc, comunque, valutare la situazione ¢aso per caso.

Guesto ﬁ'dcufr{ehta & di proprieta-di PAUL HARTMANN Sph g sua dixru‘?garzione‘ aterzi o cople-autorizzate rion sono permés,seh
2




[ Scheda tecnica

HydroClean® plus | Protocollon. | TendsWet p.
HydroClean® plus cavity [ Repar mwe |
Medicazione idroattiva a base Reparto MV

| & poliacriiati & PUMB - Data 51.03.2017

Dolore: HydroClean® plus non causa di per sé nessun dolore in quante ha
un'azione lenitiva e la medicazione ha una bassa aderenza.

Le ferite possono comunque essere dolorose & sensiblii alle sollecitazioni
meccaniche, In caso di dolore persistenie pud essere utile inurridire la
medicazions dall'estemo dopo alcurs ore, senza rimuoverla.

Istruzioni d'uso

= Scegliere la mistra ¢ la versions pilt adeguata pey il tipo di lesione.
HydroClean® plus nort  deve eéssere taglidta né danneggiafa
nmeccanicamente in altro mado.

-~ Applicare HydroClean® plus direttamente sulla lesione, con il lato bianco
sulla ferita e il lato marcato con caratter verde rivolto verso Pesterno.

~ Fissare HydroClean® plus con una medicazione secondaria, uh bendaggio
coesivo (Peha-haft ) o un cerotte adesive (Omnifik).

= Wl trattamanto umido con soluzione Ringer non determina la macerazione di
cellule vital, ma qualora HydroClean® plus. dovesse sovrapporsi ai brodi
perilesionall, si consiglia di proteggerli con uha pomata grassa, idratante o
ur'emulsione idro-sleosa. ' '

- HydroClean® plus cavity va utifizzato in ferite profonde associato a una
medicazione secondaria assorbente come- HydroClean® plus al fine dj
garantire una pil lunga & costante azjone di detersfone o 4 una schiuma in
poliuretano (HydroTac® o Permafoam®) o una qualsiasi medicazions
assorbents,

3. Caratteristiche techiche

“Strata i polipropilene larminato: con una trama I
| polipropilens (colore vérds chiaro)

i - Corpo centrale costituito da cellulosa con
|Corpo assorbante - poliaerilati superassorbenti (SAP) & fibre di polipropilehe,
aftivatp con seluzione Ringer con PHVB 0,1 % wiw_

1Copertura

Peso (comprensivo-di Soluzione di
Ringer)

dem g 9gr

5bem, @ | 1854qr

75x75cm | 432gr
_10x10 cm 75ar -
Conformie alfo Standard UNI EN 180 1088311 -
Biocompatibilita Valutazione biologica dei disposifivi medisi -
e Valutazione & prave
Sterllizzazione - A vapore _ .
' ' Il prodotte correttamante conservalo in confezions
integra hia una Vita utile di-3 anpi
[Tempo di permanenza in.sity Fino ad un massimo di 72 ore _ .
Lattice .| Assente nella medicazione e nel confezionamenta

Beadenza

Questo docurnents &l pragﬂé’tadi PAUL HARTMANN SpA la sud divulgazions a terzl o cople autorizzate non BN pEiesse,
3




[ Scheda tecnica

HydroClean® plus - Protocolion. | TenderWet p.
HydroClean® plus cavity AP B
Medicazione idroattiva & base Reﬁ?a‘.-’*o , MWC

di poliacrilati & PHMB Data 21.03.2017

HydroGlean®

[— 2. Sttatl n pelipropilene {uno bianco & uno con stampa Blu)
fitmy iy polipropitene (colore biatico, Impeimeabile, bartiera a batter)

¥ Corpo centralg (cellulosa, poligorlatl superassoibienti e fibre dof
polipropiiene, attivato con soluzione Rirgsr con PHMB)

i’ Traima idvofolica in polipropifens

2 Strato 2 conitatto con la ferita, striscein sllicone

HydroClean® plus- cavity

Corpe: centrale (cellulose, poliacrilati superassorbentt & fibre i
polipropiiene; atfivate con soluzione Ringer car PHME)

e T2 icPfbic in polipropilene

Queste documento &.d proprieta. 4l PAUL HARTMANN SpA fa sz diviligazions a.terel o copio autgrizzate non sonb permesse;
4




Scheda tecnica

=Hyt:l'réaC_ifes.an@ plus
HydroClean® plus cavity
Medicazione idrgattiva a base
di poliaciilati & PHVB

Protacollo n,

TenderWet p.

Reparto

MWC

Data

21.03.2017

4. Confezionamento

Medicazione sigillata singolarmente in buste tipo “peel-to-open” in PET/ALU/PP, inserite in
scatole di cartonicino e imballate in cartone da trasporto confornte DIN, sigiliato con nastr

adesivi, su eurnpallet,

HydroClean® plus

codici

misure

pezzi
per gonfezions

confezioni
per cartoni

609590

@ 4cm

10 pezzi

6 conf

809591

__@B55em

10 pazzi

"B conf

609593

7B5omx7.5cm

10 pezz|

6 conf

609594

10 pezz]

6 conf

10em x 10.cm

_HydroGlean® plus cavity _

codici

misure

. pezzi
per-confeziotie

confezioni
per gartoni

~ B05550

@ 4em

10 pezzi

6 conf

608553

Fbemx75om

10 pezel

5 conf

Lotto di produzions: godice & 8 cifre

Scadenza
Es.

k2015 06

anmo mase

5. Metodo di conservazione

Gonservare in luogo ascjutto e ben arsato, lontano da fonfi luminose, ad una températura
compresa tra 6 °C & 28 °C.

6. Smaltimento

Dopo l'uso, In presenza di essudati efo liquidi organich, b smaltimento deve essere

effettuato secondo le disposizioni di legge vigenti.

PAUL HARTMANN S.p.A.

Queslo docuriento-é di proprist di PAUL HARTMANN SpA lasua dvulgazions 3 ferzl o eopie dutotizzate ian:svho parmasse,
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Scheda Tecnica Lotto 35rif. 1-3
TenderWel® plus cavity "

MEDICAZIONE IDROATTIVA A BASE DI POLIACRILAT E PHMB _

- Protogolle-  TerderWet
Na,r plus cavily
Reparfor MW

Diatal 10.40:2013

P

T

2t

15 10.10,2013 Nuova scheda tecnica

N
P

T
s
e

n
et
S T

Quesw documento & di proprieta di PAUL HARTMANN SoA 1 Sua dix}ﬁiéaziéne & 12171 0 copie allfizzats Hon HENG pemﬁéﬁise; B




Scheda Tecnica Lotto 35 rif. 1 -8
- TenderWel® plus cavity

MEDICAZIONE IDROATTIVA A BASE DI POLIACRILATI E PHMB

Protocollo-  Tenderivat

Noox plus eayity
Lo Reparte: MV
5 Datz 10.10.2013

1. Deserizione gensrale

TenderWet pius cavity & una medicazione idroatfiva preaftivata con
seluzione Ringer, che pud sssere mantenuta sulla ferita fino g 72 ore.

L& componente sentrale & costittita da un poliacrilato superassorbente (SAP)
attivato con solizione Ringer e Impregnato of polissametilene biguanids
{PHMBY,

La soluzione Ringer viene rilasciata In continuazione sulia ferita & Yessudato
viene assorbite. In quests mads fa ferita viene ripulita in continuazione e rie
vengono allontanatl § fattor! che influenzano negativamente la guargione, &
¢ioé germi, detriti cellufari & tossine. -

I poliesametilene biguanide svolge unazione anfibatterica allinterio defla

medicazlone impedendo cosi ta ficontaininazions della ferita.

impedisce unessicazions prematura della medicaziorie, in modo che I'azione
idratants. sulla ferita possa durare fino a 72 ore. Allo stesso tempo, Il
rivestimentc fmpedisce efficacements la fuoriuscita di liguido o essudate
raccotta.

I} rivestimento del corpo assorbente certrale & reaflzzato th polipropiighe che

TenderWet plus cavity suppotta e non contrasta If processe di riparazione
{issutale & intbisce Pattivita delle metalloproteasi (MMPY),

Classificazione

Dispositive Medico sterfle classe iib secondo fe Direttive CEE.
Cadice Classificazions Nazionale dei Dispositivi Medici M040499
ROM: _
codici | numero |
809285 | B27070/R |
600206 | B27072/R_ |

Prodotto in Svizzera da Paul Hartmann AG - 83522 Heidenhelm — Germania,

Distributore per Fitelia; Paul Hartmann S.p.A. = Verona,

216

Quasto desurmento &1 propriata of PAUL HARTMANN SpA [a sua divulgazions o tetzl o copie aulorizzate hom somd
permesse. )




Scheda Tecnica Lotto 35rif. 1 -3
TenderWel® plus cavity

MEDICAZIONE {DROATTIVA A BASE DI POLIAGRILATI E PHVB

No.:
R Reparts:
o3 Data:

Per il fraltamiento Urido dalle ferite con un'alierata tendenza alia guerigione.
TenderWet plus cavity & una madicazione paricolarmente adatta per ferite
navitarie & per il trattamanto di ferite eroniche e di difficile guarigione nella fase
didetersione.

Inoftre, & possibile wtilizzarla per la rattivazions di ‘processi di guarigione
staghant], niel caso in cul questi siano causati da un'attivita eccessivamente
intensa delle MMP.

atruzioni d'uso

~ Seegliere fa misura & la versione pill adeguata per i tipo. di lesione,
TenderWet. plus cavity non deve essere taglista né danneggiata
meccanicamente in altro modo,

- TenderWet plys cavity viene applicata tamponata sulla ferita o inserita
tampenando e guindi coperta con una medicazione & cuscinetts
TenderWet plus.

- TenderWet plus cavity deve trovarsi a cantatto diretto son 'intera supsrficie
della fetita. Le due medicazioni a cuscinetto, possibilmente, non devorc
superare | margin! della ferita e devono essere fissate cop material
appropriatl, ad esermpio con una benda o un eerotto,

Préibcdl§o~'

Tenderiet
plus cavity
MY
10.10.2013

-~ Le due medicazion a cuscinetto devano essere sostituite al pill tardi dopo
72 ote. Se la ferita richiede unintesa idratazione, futtavia, pud essefe
necessario sostifuire le medicazioni con maggior frequenza. TenderWet
cavity pud essere rimessa senza problemi dalie ferlta. Qualota necessario,
in caso di anticipata sssiccazions, & possibile bagnarla con soliizione
Ringer, In modo tale che dopo gualche minute possa essere rimossa
sehza provosare dolors,

~ ll trattamento umido con soluzione Ringer hon determina fa macerazions di
cellule vital, ma qualora TenderWWet plus dovesse sovrapporsi ai brodi
petilesionali, si consiglia di proteggerll con una pomata grassa, idratants o
un'emulsione idro-cleosa.

Duesto d-ocﬁmanfo-.é-di proprets dl PAUL HARTMANN Sph la sua dvilgaziond a teral b-cépie'au.':‘c@rizza.té'hoﬁ: sono
permesse.
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Scheda Tecnica Lotto 35 rif. 1-3
TenderWet® plus cavity

MEDICAZIONE IDROATTIVA A BASE DI POLIACRILATI E PHMB

Prolocoiio-  Tendenviet

Nou: phiss cavity
‘\ Reparto! MY
b Data: 10.40,2013

Fitio ad ora non si conoscono controindicazioni. Mon va comunque uiflizzata in
caso di ipersensibilita -ad uno dei suoi component],
¢

Allinizio del trattamento si possong.osservare:

Aumento della misura delia ferlta: allinizio del trattamento con TenderWet
plus gavity potrebbe osservarsi un aumento delle dimensioni dells ferita,
dovuts alla degradazione del tessuto gia Infmediabilments danneggiato prima
del frattamento. Questo fenomeno pud tuttavia Indicare che il processa di
guarigione della farfta & in corso.

Arrossamento dells pelle! durante il trattamento umido possono presentsrsi
arrossament] del margini della ferita, che di norma sono una ssgnale della
rlatfivazione. della circolazione sanguigha durante fa detersions e dovuta al
progesso di guatiglone delta ferita,

Emorragie: durante 1l trattamento con TenderWet plus cavity e ferite possono
prasentare la tendenza 4 sanguinare spentaneamente. D norma sitratta di uh
segnale dal processo di guarigione della ferita, ma & ophoriung, comungue,
altitare la stuazions caso per ¢aso.

Dolote; TenderWet blus cavity In quanto ta nen ¢ausa nessun dofore in
guants ha un’aziohe lenitiva e la medicazione Ra ung hassa aderenza

Spessa perd, una ferita aperta ¢ di per s¢ molto sensibile alle soliecitazioni
meccaniche. In caso di dolore persistente pud essere utile Inumidire Ia
mgdicazions dalfesterno dopo aloune org, senza fimuoverla; altiiment!, in rar
vash, & indicata fa somministrazione di-danalgesici adaguati,

48,

Bussta documenio & df proptiet & PALL -HPinMAN& A ia 5ug megazipné aterz 0 cople-aulinizzate non sono
petrresae,




Scheda Tecnica |
TeriderWet® plus cavity

Lotto35rif. 1-3

MEDICAZIONE IDROATTIVA A BASE DI POLIACRILATLE PHMB

No.:

Protogolios

'Tyahc'!@rWet’: )
pius cavity

MW
10,16.2018

Rivastimenio

Strato fessuto I, #m%‘{prdﬁnifé}ﬁé id’m?éﬁiﬁ:a

Corpo agsorbente .

‘Corpo Gantrale costuito da Cellllosa aon ¥
poligcriiati superassorbenti e pollpropliens, attivato cofi |
| seluzions Ringer contenente PHMB

Peéq —

'...4cm, #

R

“YBxrbem

B2gr

Blocompaflbilita

Canforme allo Standard UNT EN 180 1069377 -~
ValutaZione bislagica defl dispositivi rhedict -
Valutazione & prove

i.aEtice

Assenite

Sterllizzazione

A vapore

Soaddnza

i prodotie coredaments conservato Tn coniezions

integrs ha ung vitg ulile di 2 anni

Termpa di permenenza i sity

| Fing ad ur massime di 72 ore

Gorpo centrale costituite da celiulosa con poliacrilstl superassatbenti ¢
pelipropilene, eitivato con soluziore Ringer contenerite FHNE.

——— Siraty i pelipropllene tessuto, resistents all'goqua

Questo dooumeto & dipropriets 8 FAUL HARTMANN o7 T sua dleuigazions A 172 & copla attorizzats nom SN0
permesss, o

&6




Scheda Techica Lotto 35rif. 1 -3
TenderWel® plus cavity

MEDIGAZIONE IDROATTIVA A BASE DI POLIACRILATI £ PHUB

Now: plits gavity

N Reparto: N
’ } Datar: 10,40.2013
H

Medioazione sigillata singolamente in buste peel-pack, inserits in scatole di cartoncine &
imbaliate in cartone da trasporto conforme BIN, sigillato con nasti adesivi, su europaitet,

_ pezzi confezioni
codict |  ynisure parconfezione | et cartone

608295 | _Bdem oo &
809208 |  75cmx7.5cm SR R &

5. Numero dilotto - scadenza

Lotto di preduzione: codids a 8 cifre

Scadenza
Es. 7 2BiE Dg
e fnese

8. Metodo di conservaziong

Conservare i kiogo asciutto & ben areato, lontane da font luminose, ad.una fem peratirg

Protocoiio-  Tenderdiet

trai5°C 2128 °C. I contenuto & sterile finché la confézione a strappo resta intatta.

7. Smalfimento

Dopo fusy, i presenza di essudati efo liquidi organic, o smaliimento deve sssere

effatiuato secondo le disposiziori di legge vigeriti.

PAUL HARTNMANN 8.p.A

6/8

Quists dacimentia & di propricts G PALL HARTWANN Sph (2 sua divilgasions A 1ol & 08T Auterizzata nan 5010
peimesss,




Scheda Tecnica Lotio 35 1if. 2 - 4
TenderWet® plus

MEDICAZIONE IDROATTIVA A BASE DI POLIACRILATI E PHMB

CProtocollos  Tender\Wet
No. pilus
Reparto: My
Data: 18402012

: o ol : : datiii z SRR T e
1-5 16.10.2012 vt vt in e ers ‘Nucve scheda teonica

Tuesto Gocimento & dl §r5p§réié i PAUL HARTIANN SpA fa sim d?wiiga_ziuhé'a terzi o eople aliterizzate non Sonip permesse,
AUt : - : 148




Scheda Techica Lotio 35 1if. 2 - 4
TenderWet® plus

MEDICAZIONE IDROATTIVA A BASE D! POLIACRILATI E PHMB

1. Descrizione generale

TenderWet plus & una medicazione idroaitiva preattivata con soluzione
Ringer, che pud sssere mantenuta sulla feriiz fino a 72 ore,

La componente centrale & costitulta da un poliacrilato supsrassorbente (SAP)
atiivato con soluzione Ringer o impregnato di pollesametilene biguanide
{(PHMB].

La soluzione Ringer viene rilasciata in continuaziche sulls ferita e I'essudato
viene agsorbito. Iry guiesto moda |a ferfta viene ripulita in continuazions e na
vengono altontanat] | fattori che Influenzana negativamente 1a guarigions, e
clo& germi, detriti cellulari e tossine.

I poliesametilene biguanide svelge un'szione anfibatferica allinterio della
medicaziohe impedendo cosi a ricontaminazione della ferlta.

Le strisce di silicone applicate sullo strato a contatto con Iz ferita impediscono
che la medicazione aderisca alla ferita stessa e garantiscono, cosi, una
rirmozions atraumatica delia medicazione.

Bui lato esterno, nen rivolte verse |a ferita, una pellicola di polipropilens
impermeabile impedisce un'essictazione prematura delia medicazions &
clseinetts, ih mode che Fazishe idratante sulla ferita possa durare fino-a. 72
oré, Alls stesso tempo, la pellicoia Impedisce efficacemente Ja fuoriuscita di
fiquido.

_' - Protocalio-  Tenderiet
o No.: plus
PR Reparto: LY
oy Data: 18402012
i -’1’;‘%?

TenderWet plus supporta & non corfirasta il processa di riparazione tissutale
& inibisce I'attivita dells metalloproteasi (MMP)..

Classificazione

Digposifivo Medico sterile classe lib sécondo le Direttive CEE.
Codice Classificazione Nazionale dei Dispositivi Madicl M040499
RDM: e .
codici | numero
|__B08201 | 627027/R
| 609283 | B27057/R
609283 827088/R
609264 B627089/R

Prodotto in Svizzera da Paul Hartmann AG - 89522 Heidenhaim — Germania.

Distributore per¥italia; Paul Hartmann S.p.A, — Verona.

Qistto dosumanto & 81 proprieth 6 PAUL HARTNANN BpA I8 sua BVUIGazons & 072 o 5opie aulonizzaie non seme
peimesse,




Scheda Techica Lotto 35+1if. 2 - 4
TenderWet® plus

MEDICAZIONE IDROATTIVA A BASE DI POLIACRILATI £ PHVE

“Profocalle-  Tenderivet

Noa plus

Reparto; MW

Data: 16.,10:2012
2/5

Per it trattamento umido delle ferle con ur'alierata tendenza alla guarigions.
TendefWet p!uq & una medicazione particolarmente adafta per il frattamenito
di ferite czromche & di difficile guarigione nella fase di detersions.

Inoltfe, & possibile uillizzarlz per la riatlivazione di processi di guarigione
stagnantl, nal caso in cul quest siano causati da un'altivita sccessivamente
intensa Gelis MMP;

Contreindicazioni

Fino ad ora non sl conoscéno controindicaziont. Non va comungue ulllizzata in
case di ipersensibilitd s suol compaenent.

AlPirizio del trattamento. si bossono osservare:

_ enio dell la misura della ferita pud aumentare 2
causa della r%muzione det *tessum necrofico dal bordl, tessuto gid
irmimadiabilmente danneggiata prima def trattamento. Questo fenomeno pud
tuttavia indicare che il procasso di girarigione della feita & in corse.

Arrossamento delia pelle: durante i attamente umido possono presentarsi
arrossament! del marginl della ferita, che-df narma senc una seghale della
riattivazions della cireolazicne sanguigna duranté la dstersions e dovuia al

processo di guarigione della ferita.

Emorragie: le ferifle posseno sangumare spcm’eaneamenta durante il
traftamenic’ con TenderWet plus in guanic stimola lg proliferazione delle
cellule.E’ opplirtund, comungtie, valutare fa situazione cago per caso.

Dolere: TenderWel plus non causa di per sé nessun dofors In guanto ha
un'azione fenitiva e la medicazione ha una bassa aderenza,

Lé ferite possono comungue essere dolorgse e sensibili alie sollecitazion
mecgarichs, In taso di dolore persistente piid essers utile inumidire la
medicazione dall'esterno dopo alouns ore, senza rimuaverla:

- Scagliere la misura e fa versione pill adeguata per il tipo diiesions.
TenderWet plus non deve essers {agliata né danneggiata meceanicamente
in altro modo.,

- Applicare TenderWet plus dirsttamente sulia lesions, con il late blanco sulla
ferita e 1l lato marcato con strisce verdi ivolto verso Pesterno.

~ Fissare TenderWet plus con una medicazions secondariz, un bendaggio

coesivo { Pehlia-haft 0 uh. ¢erotto adesivo: (Omnifix). a5

Gesto decmanto & 41 proprets di PAUL HARTM.&NN SpA | Ta sis dvir gazione a ezl ¢ copla agltorizzate noh sono
PRImBSSE,




Scheda Tecnica
TenderWel® plus

Lotto 35 rif. 2 - 4

MEDICAZIONE IDROATTIVA A BASE DI POLIACRILATI E PHME

Protocclio- | Tendervist
Nous phus:
w Rapearth: MW
”' Data; 16.10.2012
- 1l trattamento umido con soluzione Ringer non determing la mavsrazione 6
cefiuls vitall, ma qualora TenderWet plus dovesse sovrappersi ai brodi
periiesionall, sl eonsiglia di proteggerti con uha pomata grasse, idratante o
un'armulsiong Idro-oleosa.
3. Caratteristiche tecniche
Sfato i 0| lpmp lone {res;stente al‘acqua @
Copetiura impermeablle al germl, colore verde souro)- laminato -
con.Una frama it polivropliens (tolore verde chiarp),
Carps eéiitrele costifvito da callulosgacon
_ - polizcrilati  superassorbenti  [SAP) & fhre i
Corpo sasarbents poiipropllene, attivata ton scluziore Ringer can PHME
0.1 Y% wiw _ o
Peso . S—
' dom @ agr
_G5em. @ | 185ar
75 x75em 432 gr
10xi0 om T5gr
S Conforme allo Starrdard UNT EN 1SG 108037
Biocompatibilita | Valutazione biclogiza dei dispositivi mediaf -
e | Valutedonewprove
Latics . . Assente
Stetifizzazione——— ——————— Avapm'e
e T |1l prodofic coretiamente 6onservate in confezions - :
sl inteqra hia una vita uille di 2 anni
‘Tempo di perntanenzd In sifu Fing ad uh massime d 72 ore
m—— Sifato i poliprepliene (colore verde scuro) jamminate con unia-trama in
wEe alibropiiene {olore verde chigro)
o Goipe: cantrale {celuiose, poliaciiati superessorventi & fibre di
vir;;‘ pelipropilenie, attivato coh sofuzione Ringer oon PHMB 0.1-% wiw)
e TrEitia IrGfobica in polipropilens
gy Stralo s contatio conla ferits, sirisce in gillcone

Quasla docurmanto 5 d: propﬁeté dPALL HARTMANN SpA la a!;ra divulgazione atarz o cop 3 auwrizzam nan sono :

pormesse.
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Scheda Tecnica Lotto 35 rif. 2 - 4
TenderiVel® plus

MEDICAZIONE IDROATTIVA A BASE DI POLIACRILATI E PHME

Protogolio-  Tenderiet
No. plus
L Reparter A

4, Coy fezi-artam-énfa

Medicazione siglilata singoiarmente in buste peel-pack (in PET/ALU/PPY, Inserite in
gcatole off cartoncing & imballate In cartone da trasporto conferme DIN, siglisto ton nastr
adesivi, su suropalist,

pezzi confezioni
codis _misure pat confezions per cartont
609291 @Acm 1 19pszz | 8 sonf
1609297 g550m Wpeza] | 6 conf

1 808203 | .. . 75emxtsem . . 1. 10 perzl ) 8 cant
809294 _ 10emx10em |  A0pezxt | 8 conf

5. Numete di lotto - scadenza:

Lotto di produziohs: codics a 8 difre

Scadenza -
Es. ¥ 2015 06
anno mese

Y Data 16402012

8. Metode di conservazions

Conservars In luogo aseiutto & ben areato, lontarie da fordi luminose, ad una tenperatura
compresaira 8°C e 25°C,

7. Smaltimento
Dopo Puso, in presenza df essudall efo liquidi organici, o smaltimenio deve essers

effettuatd secondo le disposizion! di fegige vigentl.

PAUL HARTMANN 8.p.A

Quasto dosummants & & propriat Gl FAWL HARTMANK S#’A._lalshé ﬁiudig;aé?ane 5 teei o cupio aulorizzate nen $on
PEIMESSe.

5/5
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5. Le Amministrazioni

nellOrdiiative_dl_fornitura, In_manearza di individuazions, Responsabile del

Pracedimento

JLompeterite por materia.

8, 1l Fomitore pud individuars per fe_singole i_contraenti distint,

mininisirazio

| Responaabil] dells forniture,

1. [l Eotnitate st impecna ad informars pesiodicameite etempestivaments la Centrale

Convenzione e delle conseguenti possiblli variaz

1e le_Amministrazion! Contraenti sulla evoluzione tecriica def prodotti oggetta deflal . .

fonif dal apportan

glle forhitive ed alla

_brestazione def servizi oggetto della medesima Sonveriziotie,

: _ aggiudicataria, previa invio dl'scheda teonloe @ parere favorevole deall utl [zzator], sl

2. Nel caso venoano apnortate variazioni sostanziali rilla_produzicne di quanto

0 vengano Infrodotti sul mereato prodott sostitutivi o inhovativi, la dt

mpegna g immetters nella_{ rodotte, alis stesse sondlzion]

mifura_J[_ huavo

__confrattusli,

 Articolo 29 - Coneillazione pressola GOIAA

1. Per tutte le controversle concernenti e presents Convenzione, che dovessaro

insotgere trar I Forltore e ta. Centrale, le parll si impegnang a rleorrsre alla) /74—~

conclliagione; brima di dare fmpulso a qualsiasl pr

giudiziale, pragso la]

CCIAA di Genova ed In gonformita al Regolamenta dl Coneiliazione, che sl dohlamsa

infedralmentes,

' 2. Per tufte 16 gonfroverse relative ai rapportt fra il Fornltore o e ﬁmmir_ftstraréiéhi _

 contraenti, e pait si impecnans & ricorrere slla goneiliazlons; prima di dare impulsg @

qualstasi procedimento giudiziale, pressola -CdiAA:fterritprial mente compatente,

33
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education

The effect of Ringer’s
solution within
a dressing to elicit pain relief

Clinical studies suggest that dressings containing Ringer’s solution, such as the TenderVWet and
HydroClean families, provide relief from wound pain.This report reviews the available evidence and
possible mechanisms for the relief of wound pain by these dressings. The abliity of dressings containing
Ringer's solution to provide pain relief is likely to be through providing a moist environment that is
favourable for wound healing; furthermare, the dressing augments the protective barrier function by
having additional fluid under the dressing, which covers exposed nerve endings and protects against
friction damage. Ringer’s solution will have a dilution effect and an influence on the pH of exudate.
Diluting cytokines within the exudate would be expected to decrease inflammation in chronic wounds
and reduce the influence of caustic compenents such as matrix metalloproteases (MMPs). Altering the
pH of the wound bed could inactivate proteins and glycoproteins implicated in the pain response such as
MMPs and sodium and calcium channels. The moist environment may also be better at recruiting
feukocytes that release natural painkillers at areas of injury. These mechanisms are likely to act in
combination to explain why dressings containing Ringer’s solution can have analgesic effects,

» Declaration of interest: This paper was supported by Paul Hartmann Ltd . The authors have
provided consultative services to Paul Hartmann Ltd .

pain; analgesics; Ringer’s solution; occlusive dressings

FEEEE he main functions of a wound dressing are
&2 to protect the wound and allow rapid heal-
= ing; however, another important role is the
% dressing’s ability to reduce wound pain.

it

# Pain is a-major concern for patients with-a

wide range of both acute and chronic wounds.* Acute
wounds, such as burns, and chronic wounds, such as
pressure ulcers (PUs), are often considered to be par-
ticularly painful. Nevertheless, until recently, pain
was often considered to be of secondary importance
to the healing process in the minds of wound care
providers.? For chronic wounds in particular, pain is
ofter: under-recognised and under-treated.! If pain is
long-term it can result in a decrease in activity and
loss of independence, a lack of energy and appetite,
mood changes and depression.® It is now clear that
pain relief is important for effective wound healing;
as the anxiety and stress over wound pain increases,
s0 does the likelihood of experiencing pain and this
cycle is detrimental to the healing process.s
Wound-related paln may involve persistent pain
that is usually assoctated with the underlying wound
aetiology, Cyclic acute pain is induced by repeated
interventions such as cleaning and dressing change,
while non-gyclic acute pain results from one-off pro-
cedures such as debridement.” Alongside the direct
pain resulting from the wound, additional factors
may increase wound-related pain, including infectiorn
in the wound and cellulitis in the periwound skin.®®

The stress and anxiety of wound pain is a particular
concern for patients at dressing change.' One meth-
od of pain relief is the use of analgesic drugs, such as
non-steroidal anti-inflaminatory drugs. These may

produce-some unwanted-side-effects such-as-gastric—

ulcers and heart problems in patients with a history of
cardiac failure or those receiving other medica-
tions;!'*1* especially if in high doses and/or long-term
use is needed. The analgesic effect of wound dressings
can improve the patient’s quality of life (Qol), reduce
the need to provide analgesic drugs and even speed
healing. For these reasons, pain has become an impor-
tant consideration, along with improved cutcomes,
in favour of using advanced wound dressings,™

A number of advanced dressings have been devel-
oped that assist healing and some of these have been
developed with the aim of reducing wound pain, As
pain at dressing change is often of most concern to
patients, the use of nen-traumatic wound dressings
reduces pain and anxiety.” These prevent the damage
that often occurs with traditional dressings that
adhere to the wound bed or periwound skin, requir-
ing painful removal.s Other dressings have been
designed to reduce persistent wound pain while in
place. These include foar dressings containing ibu-
profen, an analgesic and anti-inflammatory drug,
which is released into the healing wound bed.¢”
Their use, while likely to be beneficial to many
patients, may have side effects, although this is likely
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reduced by local release at low doses.* However, due
to the anti-inflammatory action, they have the poten-
tial to inhibit the inflammation required to progress
wotnd healing.!®

Previous theoretical work has suggested ten poten-
tial mechanisms for the analgesic effect of a dress-
ing.” These mechanisms include aspects common to
most wound dressings, such as covering the wound to
remove it from sight, which decreases anxiety and
actng as a barrier to mechanical stimuli, However,
some mechanisms are likely to be influenced by the
properties of different dressings, for example occlu-
sive dressings maintain a moist wound environment
and accumulate fluid arcund the wound and this has
been shown to reduce wound pain,

Dressings such as TenderWet and HydroClean (Paul
Hartmann Ltd) incorporate Ringer’s solution with the
aim of providing an optimal wound healing enviren-
ment with active wound cleansing® They are
designed to clean the wound and be non-traumatic,
reducing the chance of pain by the dressing being in
place for longer periods and not causing damage to
the wound or periwound skin on removal.# By main-
taining a regulated rmoist wound healing environ-
ment, it is likely that a dressing containing a carefully
balanced isotonic solution such as Ringer’s solution
may provide analgesia for persistent wound pain, The
moist barrier may have an additional cushicning
effect and protect against friction,® dilute pain-caus-
ing factors such as prostaglandins, kinins, cytokines
and matrix metalloproteases (MMPs} and reduce
inflaimmation.®#% A pH balanced Ringer’s sokution
would be expected to modify the pH of exudate and

channels involved in the pain response.? The nature
of the isctonic solution might also be expected to
recryit leukocytes that release natural painkillers, 228

Clinical studies suggest that Ringer’s solution with-
in a wound dressing does reduce wound pain as
patients experienced decreased pain after treatment
and low levels of pain at dressing change.®-* Flere we
review the available studies and present the suggested
mechanisms by which these dressings may provide
an analgesic effect that is beneficial to the patient and
to the progression of wound healing,

Methods
To investigate the analgesic nature of dressings con-
taining Ringer's solution a search of the literature was

performed, including those listed in PubMed/

‘Medline, to find studies that reported pain in terms of
wound pain and pain at dressing change when dress-
ings containing Ringer’s solution were used. The
terms ‘Ringer’s sotution’, ‘dressing’, ‘pain’ were used
for the search. The search was undertaken in Septem-
bet 2015 and included all reports up to that time
point. Reports available from the dressing manufac-
turer were also consulted (Paul Hartmann Ltd), In
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these cases the clinical data was assigned the status of
"Data on file’ % A review of the available literature was
then performed to assess the mechanisms by which
the dressings with integrated Ringer’s solution might
provide pain relief. We identified 10 studies, four clin-
ical studies and six case studies.

Clinical evidence

Data is available from four clinical studies to suggest
dressings with Ringer’s solution provided some degree
of wound pain relief. 2 However, it should be nioted
that each of these studies was observational, without
compatisons between the dressings with Ringer's
solution and alternative advanced dressings, so the
quality of the evidence presentad is low.

In a multicentre observational study, 403 patients
with chrenic wounds (average duration of 2 months)
were treated for an average of 1 month with a dress-
ing containing Ringer's (data on file).* A reduction in
pain was observed; at the start of the treatment 65%
reported ‘mild’ or ‘severe’ pain; this was significantly
reduced at the end of treatment to 13%. The dressing
was atraumatic and pain at dressing change was
reported as low, with 89% of patients rating the dress-
ing as ‘good’ or ‘very good' with regard to pain during
dressihg change.

A second multicentre observational study (170
patients) also reported decreased wound pain.! A
variety of chronic wounds that had persisted for an
average of 5 months were treated with a dressing
containing Ringer’s for an observational period of
8 days (data on file).*! At the start of the treatment,
35% of patients suffered ‘moderate’ to ‘severe’

this was reduced to 19%. Parallel to wound pain,
the proportion of ‘moderate’ to ‘severe’ pain at
dressing change decreased from 28% at the start to
119 at the end of treatment,

In a single-centre observational study, 37 patients
with venous leg ulcers (VLUs) were treated with a
dressing containing Ringer's for an average of 19 days.
Most patients {(8996) experienced low or ne pain.®
There was no record of how much pain was experi-
enced hefore this treatment, so we cannot cormpare
before and after treatment in the study. However, as
pain is the biggest problem faced by patients with
these wounds, and the reported Ievels of high pain
are between 29-64% with chronic VLUs,* these fig-
ures are encoutaging.

The final study was a prospective open-label
observational study of 221 patients with a variety of
chronic wounds. The wounds were treated for
1 month with a dressing containing Ringer’s. Pain
reported as ‘intermediate’ to ‘high’ décreased from
64% to 199 of patients,® ‘

Case reports also provide additional information
that suggests wound pain experienced by patients is
lowered with. dressings containing Ringer’s. Again
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these presentations give no comparison between mneeded in terms of the pain relief provided by the
dressings and so the quality of the evidence is, low.  dressings rather than it being the normal result of
There are six reports available (data on filg) 354 rapid wound healing. High-quality research is
In a report of two cases, the first was a 40-year-old  required; in particular, randomised controiled trials
patient with a VLU who had suffered with recurrent  would provide the highest level of evidence for the
ulcers for four years, * who was treated with a dress-  use of these dressings.
ing containing Ringer’s over a 3-week period, Upon
the initial examination the patient complained of Mechanisms for the analgesic effect
very severe wound pain, which had been treated with  The effect of Ringer's solution can be studied by
ibuprofen and morphine. During the 3-week treat- examining ten potential mechanisms for the anal-
ment period, the stough and wound exudate levels  gesic effect of wound dressings,” and adapting
were reduced and wound pain decreased significant-  them based on the physical propertles of the solu-
ly. At the end of the treatment, the patient considered  tion. The mechanisms that are likely to be the most
the wound pain to be ‘moderate’. The second was a  influential are those that involve the moist environ-
45-year-old with a chronic wound after an insect bite,  ment encouraged by the Ringer's solution. It is well
The wound had not healed after 45 days and the established that a moist wound environment pro-
patient complained of severe wound pain. Before the  motes acute wound healing by increasing re-epithe-
application of dressing containing Ringer’s, necrotic  lialisation and reducing scar tissue formation. This
tissue was surgically debrided. Using the dressing re-  process probably involves encouraging cell prolifer-
epithelialisation progressed. The patient tolerated the  ation and supporting conditions favourable for
dressing well and the wearing comfort was assessed as  growth factors.* With this in mind, there ate four
very good, and wound pain decreased.’ main mechanisms worth consideration.
A case series of five patients with second- and third-
degree bumns compared the level of pain expetienced  Mechanism |; protective barrier
before and after use of the dressing in four of the five  The barrier formed by a diessing is critical to its func-
patients.® Of the four patients three reported tion of protecting the wound from further mechani-
decreased pain while the remaining patient alteady  cal injury or infection;” this barrier also provides a
had low pain levels.? cover to exposed nerve endings.' By augmenting the
Other single clinical case studies have also noted natural fluid created under the dressing the effect of
some level of pain relief, using a varlety of different the Ringer’s solution is to create an additional barrier
dressings containing Ringer’s.¥" A 74-year-old similar to a cushion effect we speculate. An analgesic
patient with a VLU complicated by pyoderma gan-  effect may be elicited by this extra barriet in a similar
grenosum noted pain relief upon application;® a  way to other occlusive dressings that maintain a

———————82-year old-who had significant skin-tear due to-trau-—molst-environment.*-Increasing-the barrier formed
ma experienced pain relief upon application provid- by the dressing would also be expected to reduce fric-
ing a moist wound environment,* tion. Friction is a major cause of damage to peri-

A 72-year-old patient had developed a sacral PU  wound skin and the edges of wounds; supplementing
due to complete immobility. The PU was partially  the moist environment with a solution with a bal-
covered by black/yellow necrotic tissue and was very  arced pH could protect the wound against the pain
painful. The dressing containing Ringer’s promoted  and damage caused by friction and produce analgesia
autolytic debridement, with everitual reduction in  as a result.
exudate production levels and reduction in wound
margin inflammation. The patient reported accompa-  Mechanism 2: dilution of exudate
nying pain relief with improvement of the wound The damage to the skin can also be increased by
bed* Finally, in a 69-year-old patient who had suf-  caustic wound exudate.* Cytokines are a large,
fered a wound to the tihia region of leg and developed  diverse group of small proteins that are secreted
tissue necrosis and periwound inflarumation, it was  from cells involved in the immune and inflamma-
tound that because of the minimal number of dress-  tory responses, such as macrophages, and have a
ing changes and the atraumatic nature, that dressing  wide range of different roles in cell signalling,

changes were accompanied by little or no pain.® They are vital for the process of wound healing,
which involves a balance between pro- and anti-
Limitations inflammatory cytokines released from cells that are

In summary, there is low-quality evidence that dress-  in and around the wound bed and cells recraited to
ings containing Ringer’s solution reduce wound pain.  the wound bed.* This robust inflammatory
However, there are no detailed compatisons with oth-  response, while required for wound healing, can
er dressings, so we cannot conclude that these dress-  also have detrimental effects in terms of the pain
ings are superior to others. As a wound heals, the pain ~ experienced by the patient. Cytokines are implicat-
would be expected to decrease, so more evidence is  ed in causing pain,®%4 and pro-inflammatory

@ 2016 MA HeaLTHCARE LTD

THIS ARTICLE S PREPRINTED FROM JOURNAL OF WOUND CARE VOL 25, NO 4, APRIL 2016




‘education

References

I Shukla, B, Tripathi, AK.,
Agrawal, 8, et al. Pain in
acute and chronic wounds:
a descriptive study. Ostomy
Wound Manage 2005;51:
11,4751,

2 Wales, 5. A world of pain.
Nurs Scand 2006; 20: 36,
24-25,

3 Coulling, S. Fundamentals
of pain managament in
wound care, Br ] Nurs
2007, 16:11,:54-6,58,510
passirm.

4 Coutts, B, Woo, K.Y,
Bourque, 5. Treating
patients with painful
chronic wounds, Nurs
Stand 2008;23: 10,4246,
5 Upten, D, Solowie], K,
Hander, €., Woodyatt, K.Y,
Stress and pain associated
with dressing changs in
patienits with chronic
wounds. | YWound Care
2012;21:2, 534, 56,58
passim.

& Woo, K.Y Unravelling
nocebo effect the
mediating effect of anxlety
between anticipation and
pain at wound dressing
change, ] Clin Nurs 2015;
241 13-14, 1975-1984.

7 Woo, K., Sibbald, G., Fogh,
K.et al. Assassment and
management of persistent
{chronie) and total wound
pain. Int YWound ] 2008; 5: 2,
205-215.

8 Carter, K., Kilburn, S,
Featherstone, P Cellylitls
and treatment: a qualitative

_study of experiences. Br)

Nurs 2007; 16; 6,522~-328,
9 Young, T.Assessment of
wound pain: overview and a
new inithative, Br ] Murs
2007; 16:8, 4564461,

10 Kammerlander, G.,
Eberlain, T. Murses’ views
about pain and trauma at
dressing changes: a central
European parspective. |
Wound Care 2002; [ 1:72,
76-79.

|1 Bateelli, B., Riccardi, R.,
Piscaglia, AC. et al,
Analgesic, antiuleer,
antithrombotic drugs and
organ damage: a
population-based
case-control study, Minerva
Med 2015; 106: 6,323-33).
12 Kearney, M., Baigent, |
C,, Godwin, ]. et al Do
selective cyclo-oxygenase-2
inhibitors and traditional
non-steroldal anti-
inflammatory drugs
Increase the risk of
atherothrormbosls?
Meta-analysis of
randoinised trials. BMj
2006; 332: 7553,
13021308,

cytokines, by increasing inflammation, will induce
pain,®2% The presence of Ringer’s solution is like-
ly to dilute the c¢ytokines within the wound exu-
date, which may cause a decrease in inflammation
in the types of wounds where excessive inflamma-
tion may be detrimental, such as in chronic
wounds.* In addition, dilution could reduce the
influence of the caustic molecules such as MMPs.
Similar to cytokines, MMPs have a vital role in
acutewound healing; in this case, they are involved
in. the breakdown of the extracellular matrix pro-
teins such as collagen and elastin;® however,
MMPs are known to cause pain,* and in chronic
wounds they can be overexpressed, resulting in
damage to periwound skin and increased inflam-
mation,’ Therefore, by considering these reles of
cytokines and MMPs in inflammation it may be
concluded that their dilution could reduce pain.

Mechanism 3: balancing the exudate pH

and ionic compaosition

Ringer’s sclution is isctonic and by diluting the
wound exudate it may influence the pH and main-
tain the ionic composition of the wound bed. In the
original description Sydney Ringer examined beat-
ing frog hearts5! His newly reported solution kept
the heart beating much longer compared with sim-
ple saline solution. From his description the fonic
composition of the Ringet’s solution supported cel-
lular depolarisation and repolarisation processes in
the heart muscle,”? Depolarisation and repolarisa-
tion also underlie pain perception originating from
free nerve endings.

um bicarbonate was added to the agent, pain was
markedly reduced.®?

Mechanism 4: recruiting leulocytes

The isotonic nature of Ringer's solution may recruit
natural painkillers. It is well known that leukocytes {a
type of white blood cell} are rapidly recruited to
wounds as part of the immune and inflammatory
responses, by proteins and chemokines released at the
site of injury.®* However, leukocytes have an addition-
al role in pain relief. Leukocytes contain natural opio-
ids and when reaching a wound bed they migrate to
the tnflamed areas and release the opioids to produce
analgesia,®®* This is a natural process that occurs in
tesponse to injury, but it can be expected to be
enthanced by the favourable moist conditions provid-
ed by the dressing, because migration of leukocytes
requires provision of functional adhesion molecules
stich as integrins, which need a moist environment
for their correct structural integrity and action as
attraction molecules.%

Summary

It is likely that a combination of all four mechanisms
will contribute to the analgesia experienced by
patients treated with Ringer’s solution within a dress-
ing, rather than any one individual effect. In fact in
many respects these mechanisms overlap as they all
rely on the provision of a controlled moist environ-
ment, The importance of each mechanism is likely to
be dependent upon the type of wound. For example,
in acute wounds the initial protective function and
provision of an environment that is favourable for

— Modifying the pH will also.affect the function of rapid wound- healing are likely-to-be most-impottant——

sodium and calcium channels in the nerve end-
ings, ion channels known to play 2 role in pain 52-5¢
Also, changes in acidity are known to denatute
proteins, and as ion channels are glycoproteins
there is a chance that even if they are not fully
denatured they may be structurally altered by a
modified pH affecting their function. In addition
to depolarisation and repolatisation processes, cell
functions are maintained for longer periods when
cells are exposed to Ringer's soluticn compared
with normal saline fluid.**® By modulating the
extracellular ion composition and pH together,
Ringer’s solution could contribute to pain reduc-
tion by stabilising nerve endings and supporting
their cellular synthetic functions,

Furthermore, sodium  bicarbonate-containing
solutions may also have a direct pain-reducing
effect, and have been included in combination with
other drugs to reduce pain in many different condi-
tions such as carcer, sore throats and carpal tunnel
syndrome;** for example, a study investigating
methods of reducing the intense discomfort expeti-
enced during administration of intravenous rocurc-

nium, an anaesthetic agent, found when 8.4% sodi-
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while in chronic wounds controlling the detrimental
cascade of the inflammatory response is likely to be
most important, not just for relief of wound pain, but
also for developing conditions that are favourable for
eventual wound healing,

Conclusion
Wound dressings provide pain relief by a variety of
different mechanisms, A controlled moist environ-
ment that is favourable for rapld healing would be
expected to provide a high degree of pain relief and
is the basis of many advanced dressings available
today, Dressings containing Ringer's solution would
be expected to offer additional protection to the
nerve endings in the wound, decrease friction,
dilute the detrimental effects of wound exudate and
encourage the recruitment of leukocytes that pro-
vide endogenous pain relief. The reported level of
wound pain in patients treated with dressings con-
taining Ringer’s solution in clinical studies was low
and this data needs to be supported by more studies
and comparisons with other dressings. Controlled
randomised ttials are needed to reveal the true value
of these dressings for pain relief. m
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Scheda tecnica

HydroClean® plus Protocollo n. TenderWet p.
HydroClean® plus cavity

Medicazione idroattiva a base Reparto MWe

di poliacrilati 8 PHMB Data ' 21.03.2017

1. Descrizione generale

HydroClean® plus

HydroClean® plus & una medicazione idroattiva che contiene, come
componente di base, un poliacrilato superassorbente (SAP) legato a fibre di
cellulosa. L'agente antibatterico poliesametilene biguanide (PHMB) & associato
al SAP che & attivato (pre-inumidito) con soluzione di Ringer. Lo strato della
medicazione a contatto con la ferita consiste in un tessuto di polipropilene al
quale sono state applicate delle strisce in silicone. Lo strato di contatto con la
ferita e le strisce di silicone impediscono I'adesione al letto della ferita. Sul lato
opposto alla ferita un film in polipropilene impermeabile ai liquidi, rivestito con
un tessuto in polipropilene idrofobico, previene che la medicazione si asciughi
troppo presto. Questo permette all'umidita di essere rilasciata sulla ferita per tre
giorni. HydroClean® rilascia soluzione di Ringer sulla ferita per tre giorni.
Durante i tempo di permanenza della medicazione sulla ferita avviene una
continua e interattiva irrigazione della ferita, assorbendo anche 'essudato della
ferita grazie al cuscinetto della medicazione. || PHMB associato al SAP di base
ha un effetto antibatterico e inibisce la crescita batterica allinterno della
medicazione riducendo allo stesso tempo il rischic di ricontaminazione durante
Fintero periodo di applicazione sino a tre giorni. Il SAP utilizzato in HydroClean®
plus inattiva la matrice della metalloproteasi (MMP) che impedisce la guarigione
della ferita. Come conseguenza possono essere riattivate ferite stagnanti o
croniche,

HydroClean® plus :
HydroClean® plus cavity &€ una medicazione idroattiva che contiene, come
componente di base, un poliacrilato superassorbente (SAP) legato a fibre di
cellulosa. L'agente antibatterico poliesametilene biguanide (PHMB) & associato
al SAP che @& attivato (pre-inumidito} con soluzione di Ringer. La medicazioen &
rivestita con un film in polipropilene su entrambi i lati. Proprieta e meccanismo
d'azione di HydroClean® cavity sono caratterizzati dal rilascio di soluzione di
Ringer sulla ferita per tre giorni. Durante il fempo di permanenza della
medicazione sulla ferita avviene una continua e interattiva irrigazione della
ferita, assorbendo anche l'essudato della ferita grazie al cuscinetto della
medicazione. Il PHMB associato al SAP di base ha un effetto antibatterico e
inibisce la crescita batterica all'interno della medicazione riducendo allo stesso
tempo il rischio di ricontaminazione durante l'intero periodo di applicazione sino
a tre giorni. Il SAP utilizzato in HydroClean® plus inattiva la matrice delia
metalloproteasi (MMP) che impedisce la guarigione della ferita. Come
conseguenza possono essere riattivate ferite stagnanti o croniche.

Questo documento & di proprieta di PAUL HARTMANN SpA |a sua divulgazicne a terzi o copie autorizzate non sono permasse,
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HydroClean® plus Protocollo . TenderWet p.
HydroClean® plus cavity

Medicazione idroattiva a base Reparto Mwe

di poliacrilati e PHMB Data ' 21.03.2017

Classificazione

Dispositivo Medico sterile classe Ilb conforme alla Direttiva 92/42/CEE s.m.i.
Codice Classificazione Nazionale dei Dispositivi Medici M040499

Prodotto in Svizzera da Paul Hartmann AG - 89522 Heidenheim — Germania.

Distributore per I'ltalia; Paul Hartmann S.p.A. ~ Verona.

2. Destinazione d’uso

HydroClean® plus

Per il trattamento umido delle ferite con un'alterata tendenza alla guarigione.
HydroClean® plus & una medicazione particolarmente adatta per il trattamento
di ferite croniche e di difficile guarigione nella fase di detersione.

Inoltre, & possibile utilizzarla per la riattivazione di processi di guarigione
stagnanti, nel caso in cui questi siano causati da un'attivitd eccessivamente
intensa delie MMP.

HydroClean® plus cavity

Per il trattamento umido delle ferite con unalterata tendenza alla guarigione.
HydroClean® plus cavity & una medicazione particolarmente adatta per il
trattamento di ferite croniche e di difficile guarigione nella fase di detersione.
Inoltre, & possibile utilizzarla per la riattivazione di processi di guarigione

stagnanti; nel-casc-in—cui—questi-sianocausati da_unattivitd eccessivaments
intensa delle MMP,

Controindicazioni

Fino ad ora non si conoscono controindicazioni. Non va comungue utilizzata in
caso di ipersensibilita ai suoi componenti.

All'inizio del trattamento si possono osservare:

Aumento della misura della ferita: la misura della ferita pud aumentare a causa
della rimozione del tessuto necrotico dai bordi, tessuto gid irrimediabilmente
danneggiato prima del trattamento. Questo fenomeno pud tuttavia indicare che
il processo di guarigione del{a ferita & in corso.

Arrossamento della pelle: durante il trattamento umido possono presentarsi
arrossamenti dei margini della ferita, che di norma sono un segnale della
riattivazione della circolazione sanguigna durante la detersione e dovuta al
processo di guarigione della ferita, :

Emorragie: le ferite possono sanguinare spontaneamente durante il trattamento
con HydroClean® plus in quanto stimola la proliferazione delle cellule. E . .
oppurtuno, comungue, valutare la situazione caso per caso. . S

Questo documente & di proprieta di PAUL HARTMANN SpA la sua divulgazione a terzi o copie autorizzate non sono permesse.
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HydroClean® plus Protocollo n. TenderWet p.

HydroClean® plus cavity
Medicazicone idroattiva a base Reparto MWC
di poliacrilati e PHMB Data 21.03.2017

Dolore: HydroClean® plus non causa di per sé nessun dolore in quanto ha
un’azione lenitiva e la medicazione ha una bassa aderenza.
Le ferite possono comunque essere dolorose e sensibili alle sollecitazioni
meccaniche. In caso di dolore persistente pud essere utile inumidire la
medicazione dall'esterno dopo alcune ore, senza rimuoverla.

Istruzioni d'usc

~ Scegliere la misura & la versione piu adeguata per il tipo di lesione,
HydroClean® plus non deve essere tagliata né danneggiata
meccanicamente in aitro modo.

- Applicare HydroClean® plus direttamente sulla lesione, con il lato bianco
sulla ferita e il lato marcato con caratteri verde rivolto verso ['esterno.

- Fissare HydroClean® plus con una medicazione secondaria, un bendaggio
coesivo (Peha-haft ) o un cerotto adesivo (Omnifix).

- |l trattamento umido con soluzione Ringer non determina la macerazione di
cellule vitali, ma qualora HydroClean® plus dovesse sovrapporsi ai brodi
perilesionali, si consiglia di proteggerli con una pomata grassa, idratante o
un‘emulsione idro-oleosa.

- HydroClean® plus cavity va utilizzato in ferite profonde associato a una
medicazione secondaria assorbente come HydroClean® plus al fine di
garantire una piu lunga e costante azione di detersione o a una schiuma in
poliuretano (HydroTac® o Permafoam®) o una qualsiasi medicazione
assorbente.

3. Caratteristiche tecniche

Copertur Strgto i.n polipropilens lamilnato con una trama in
opertura palipropilene (colore verde chiaro)
Corpo centrale costituite da cellulosa con
Corpo assarbente poliacrilati superassorbenti (SAP) e fibre di polipropilene,
attivato con soluzione Ringer con PHMB 0.1 % wiw
Peso (comprensivo di Soluzione di
Ringer)
4cm, & 5.5 gr
55cm, @ 10.7 gr
7,5x7,5cm 20.4 gr
10x10¢cm | 36.7 gr
Conforme allo Standard UNI EN IS0 10993:1 -
Biccompatibilita Valutazione biologica dei dispositivi medici -
Valutazione e prove
Sterilizzazione ' A vapore
Il prodetto correttamente conservato in confezmne
Scadenza mtggra ha una vita utile di 3 annij
.{Tempo di permanenza in situ. Fino ad un massimo di 72 ore ;
Lattice . Assente nella medicazione e nel confezionamento

Questo documento & di proprieta di PAUL HARTMANN SpA la sua divulgazione a terzi o copie autcrizzate nen sonc permesse.
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HydroClean® plus Protocaollo n. TenderWet p.

HydroClean® plus cavily

Medicazione idroattiva a base Reparto MWC

di poliacrilati e PHMB- Data 21.03.2017
HydroClean®

wemesn 9 Strati in polipropilene (Une bianco & una con stampa blu)
film in polipropilene {colore bianco, impermsabile, barriera ai batteri)

Corpo centrale (cellulosa, poliacrilati superassorbenti e fibre di
polipropilene, sttivato con soluzione Ringer con PHMB)

- Irama idrofobica in polipropilene

& Stratc a contatto con la ferita, strisce in silicone

HydroClean® plus cavity

Corpo centrale (cellulosa, poliacrilati superassorbenti e fibre di
pelipropilene, attivate con soluzione Ringer con PHMB)

weew1T2MA idrofobica in polipropilene

Questo documento & di proprieta di PAUL HARTMANN SpA la sua divulgazione a terzi o copie autorizzate non scno permesse.
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HydroClean® plus

di poliacrilati e PHMB

HydroClean® plus cavity

Medicazione idroattiva a base

Protocollo n. TenderWet p.
Reparto MWC
Data 21.03.2017

4, Confezichamento

Medicazione sigillata singolarmente in buste tipo “peel-to-open” in PET/ALU/PP, inserite in
scatole di cartoncino e imballate in cartone da trasporto conforme DIN, sigillato con nastri

adesivi, su europallet.

HydroClean®. plus

. . pezzi confezioni
codicl misure per confezione per cartoni
609762 & 4 cm 10 pezzi 6 conf
609766 @ 55cm 10 pezzi 6 conf
609768 75cmx7.5cm 10 pezzi 8 conf
802772 10 cmx10cm 10 pezzi 6 conf

HydroClean® plus cavity

I . pezzi confezioni
codici misure per confezione per cartoni
609550 @4 cm 10 pezzi 6 conf
609553 75cmx7,5cm 10 pezzi 6 conf

Lotto di produzicne: codice a 9 cifre

Scadenza

Es. F 2015
anno

06
mese

5. Metodo di conservazione

Conservare in luogo asciutto e ben areato, lontano da fonti luminose, ad una temperatura
compresa tra 5 °C & 25 °C,

6. Smaltimento

Dopo l'usc, in presenza di essudati &f/o liguidi organici, lo smaltimento deve essere
effettuato seconde le disposizioni di legge vigenti.

PAUL HARTMANN S.p.A

Queste documento & di proprieta di PAUL HARTMANN SpA Ja sua divulgazicne a terzi ¢ cople autorizzate non sono permesse,
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Introducing HydroClean® plus for
wound-bed preparation: a case series

Authors:
Pam Spruce, Lindsey Bullough,
Sue Johnson, Debra O'Brien

Maintaining adequate moisture at the wound bed is important in facilitating 1
the removal of slough and necrosis. In clinical practice, this is addressed
through cleansing and one of a number of debridement techniques. Autolytic
debridement is recognised as the most frequently used technique, but is
criticised for being slower than other methods. The results of a smalf evaluation
using HydroCiean® plus — a hydro-responsive dressing suggest that there may
be opportunities for an alternative method of autolytic debridement.

ha role of moisture in wound healing

has become well estaklished since the

original study by Winter was published in
19621, The concept of moist wound healing has

© been an integrated part of clinical practice for

many years; a moist environment is considered
to increase the rate of healing faster than a

" drier envisonment?.

The concept of maintaining the correct
moisture balance was developed further with
the introduction of wound bed preparation,

- which provided a framework within which

- clinicians can address the local condtions in
¢ the wound to promote an environment in

. which healing can occur™, Throughout this

process, the role of fluid balance is significant,

This practice was reviewed, and while it
was recognised that it made an important
contribution to wound bed preparation, it
was suggested that current practice may
be ritualistic, is unsuppertad by evidence
and its therapeutic value has not been
fully investigated®®,

Clinical practice in the 1980s and 903
focused on wound cleansing te assist with the
removal of adhered dressings, facilitate wound
assessment and rehydrate the wound bed, and
it was only recommended if the wound was
diagnosed as clinically infected. In comparison
to current knowledge, it was thought that
all exudate contained nutrients and bacteria
that were beneficial and should be left on the
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as inadecuate moisture can contribute to a
dehydrated wound bed and the subsequent

: development of devitalised tissue™. The

presence of devitalised tissue in the wound

. can interfere with the healing process by

prolonging the Inflammatory response, and
blocking the migration of epithelial cells®. It
can also lead to other problems, as it provides

; a suitable environment for bacterial growth,
: thereby increasing the risk of infection®, and

can encourage increased exudate productiont®.
Devitalised tissue can also impede wound

© assessment as its presence <an hide the trua
. area and depth of a wound™. Introducing
- fluid to the wound bed is one of the simplest

methods of preparing the wound bed when
there is an increased necrotic burden.

- Wound cleansing in wound bed

preparation

© Wound cleansing is a simple way to deliver

moisture to the wound to facilitate the removal

of devitalised tissue and contaminants such

as bacterla, proteases and tissue debris®L

wound bed!, However, with current studies
demonstrating the detrimental effects of
proteases in chronic wound exudate which may
delay wound healing"'*#%, and the risk of biofilm
formation from bacteria in the wound potentially
increasing the risk of wound infactioni*-'s),
effective wound cleansing is important. itis also
recognised that further resgarch in this area

is required!'®,

Using moisture in wound debridement
Wounds will naturally debride through the
process of autolysis, as proteolytic enzymes and
macrophages facilitate the separation of necrosis
and slough from the wound bed™., By emploving
one or more of the techniques available to speed
up this process, the progression to healing can
be improved?,

Wound debridement is an essential
intervention in promoting progression in
wounds where healing is delayed, and may
be considerad the most important concept
of wound bed preparation™®. The speed of
debridement is important'®, however, the

Wounds International 2016 | Vol 7 Issue 1 | ©Wounds Interational 2016 | www.woundsinternational.com
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Foot ulcer

Table 1. Wound aetiology of the :
participating patient

was used as a measure of clinical efficacy in a
raview by the National Institute for Health and
Care Excellence,

The wound aetlology, size, location, duration,
exudate level, wound-bed status and periwound
skin condition were also documented, The

Venous lag ulcer

Mixed leg ulcer

[ SRR UL [EN]

patient’s pain related to the wound was
established at baseline through the use of a visual
anhalogue scale. Any wound care products used

Arterlal leg ulcer
Surgical wound

—_

immediately before the use of HydroClean plus
were also recorded.

Grade IV
pressure Ulcer

Grade Il
pressure ulcer

—_

The wound outcomes were assessed and
recorded at each drassing change, using basic
technigues that are reflective of routine practice.
At each dressing change, the wound size (area

Cellulitic lesion

2

and depth) was recorded to demonstrate wound
progression. The area was estimated by measuring
the maximum length and width of the wound,
then multiplying this figure to give the areain

cm? Any pain associated with application, during
wear or the removal of HydroClean plus was
established using the visual analogue scale, and
was also documented.

Results/outcome

Aotal of 20 patients were recruited from a range
of treatment settings, which included acute and
community hospitals, their home and wound
clinics. Sixty-five per cant {n=13) of patients

were male and 35% (n=7} female, with ages
vanging from 28 ta 95 years (mean 68.3 years),
Relevant comorbidities wera recorded in 19
patients, Seven patlents had diabetes. Of the 20

The patients presented with a wide range
of wounds [Table 1. The wound duration was
recorded in 18 cases, and ranged from 4 to 75
weeks (mean 20 weeks), Despite less than half
of the patients taking analgesia, 19 patients
were experiencing wound pain, with an overall
mean of 2.5 using a pain scale where 0 is no pain
and 5 the worst pain. Twelve patients (60%) had
wounds that were malodorous.

Qverall data were collected on 97 dressing
changes, with the evaluation period ranging
from 4 to 31 days {(mean 15 days). The number of
applications of HydroClean plus ranged from two
10 hine (mean five) per patient, with 72 (74%)
dressing changes undertaken every 3 days and
the remaining 25 (26%) on alternate days, Of the
dressing changes, 55 (36%) were undertaken
by nursing staff, 23 (24%) by podiatrists and 19
{209} by the patient or his/her informal carer.

The reason for the dressing change was
recorded at each episode of cara, with 84%
{n=81) of dressing changes undertaken routinaly.
Seven patients experienced strikethrough. This
was resolved by increasing the frequency of
dressing change in four patients.

The dressing was evaluated within ‘standard’
care. Wound cleansing was recorded in 74
dressing changes {76%)}; antimicrobial solutions
were used in 66 proceduras, 0.9% normal saline
for one procedure and tap water for seven
procedures,

A range of secondary dressings were used,
depending on the aetiology and location of

participants, five ware taking systemic antibiotics
for an existing wound infection, nine required
analgesia for wound pain and two required
immunosuppressant therapy for pre-existing
conditions, one of which was retroviral therapy
for HIV.

i
Tad

B RauelEe

-

s
[l
x

it
B

 Porcnrtapn o s IR

i

_::ﬁéﬁ%ﬂﬁiﬁ_

SEnd 5 pealuation

? oy
Swmiigh . Sransuiatics Epithelal
Tecue Tugse

Figure 1. Overall percentage of devitalised and hedlihy tissue at baseline and end of the study.
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the wound, the exudate level, and the use of
other devices. In 29 changes (30%), adhesive
foam dressings were used. Gauze of non-woven
dressings were used in 34 applications (35%},
where the patiant required less bulky dressings
in diabetic foot ulcer treatment within offloading
footwear. Wool padding with a retention or
reduced compression bandage was used in 29
dressing changes (30%j} in patients with mixed
aetiology or venous leg ulceration. Although full
compression therapy had been recommended
for three patients, it was refused by two of them
because the wound was painful. After treatment,
however, the wound pain had reduced and the
patients were able to progress to a higher levei
of compression. An adhesive film dressing was
used on ane patient for five dressing changes.
Suppeorting therapies, such as comprassion
bandaging cr offloading of pressure, were used
where it was assessed as necessary and recorded
in 35 dressing changes (36%). Additional
debridement was undertaken during 13
dressing changes. This was sharp'd.ebridement,
which invalved the removal of devitalised tissue

29



Table 2, Exudate levelsin
patients {n=20) at the start and
at the end of the evaluatio

and callus from the wound margins. It was
performed by the podiatrists as part of their
'best practice’for foot ulcer management!e.

Wound progression

The primary aim of the evaluation was to
observe whether HydroClean plus could
facilitate wound bed preparation and wound
ptogression. Two patients (10%,) progressed to
healing. A reduction in wound size and/or depth
was achleved in a further nine (45%) patients,
Two wounds {10%) were totally debrided (100%
granulation tissue in the wound bed) and

six wounds (30%) were debrided to 80-99%
healthy tissue. The overall percentage of healthy
and non-viable tissue at the start and end of the
evaluation is shown in Figure 1, In twe patients
{10%), there was no improvemeant, but this was
associated with their general condition and was
not thought to be product related.

Exudate management

HydroClean plus was used on wounds with all
levels of exudate. It is recommended by the
manufacturer for all levels of exudate. In 95%
(n=92) of dressing changes, the clinicians were
satisfied with the way in which HydroClean plus
managed exudate. The remaining 5% (n=5} of
changes were undertaken by the patient and
no information was recorded. Table 2 gives the
exudate levels at baseline and at the end of the
evaluation period. At the start of the evaluation,
16 patients had wounds with high or moderate

there were no mafodorous wounds. This is an
encouraging obhservation,

Patient and clinician satisfaction

Both dlinicians ahd patients were highly
satisfied with the way in which HydroClean plus
performed on application, removal and during
wear, Of the dressing applications, 92 (95%)
were recorded as being easy. Of the remaining
five changes, four weare rated as average and
one as difficult. The dressing was reported

as conforming to the wound in 94 out of 97
instances. The difficulties reported in dressing
application and conformity refated to the patient
self-treating a wound in a difficult-to-dress
location.

Patients raported that the dressing was
comfortabsle to wear at 99% (n=96} of dressing
changes. The dressing stayed in place and was
easy to remove in all 97 instances. None of the
patients reported pain an dressing remaval.

At the end of each evaluation, the clinician
was asked to rate the ovarall performance of
the dressing on the relevant patient, using a
scale of 1 {poar} to 10 {excellent) against pre-
set parameters, Table 3 indicates the level of
satisfaction, with the maximum score being 200,
The scores were tealistic, with ease of application
and removal and maintaining a moist wound
environment all achieving 197 out of a possible
200. Patient satisfaction and the ability of the
dressing to manage exudate were slightly lower,

30

exudate, whereas only eight had these exudate
levels at the end of the study. One of the three
wounds with high exudate fevels improved
during this time.

Periwound skin condition

HydroClean plus was used on patients with
both healthy and damaged skin, and the
condition of the surrounding skin was recorded
at each dressing change. There was an increase
in the percentage of patients with healthy
pertwound skin from 25% to 55%.

Pain and odour
Initially 95% (n=19} of patients were
experiencing some degree of wound pain.
This proportion had dropped to 35% {n=7) of
patients at the end of the evaluaticn. The mean
pain score, which was 2.5 at the start of the
evaluation, had reduced to less than 1, with the
number of patients taking analgesia dropping
from nine to four.

Malodour was observed in 12 patients (60%)
at the start of the evaluation, whereas at the end

Wounds International 2016 | Vol 7 Issue 1 | @Wounds Intemational 2016 | www.woundsinterational.com

but as they were still over 190 were acceptable.

Healing progression

Although the maximum evaluation period for

HydroClean plus was 4 weeks, only five patients

used the product for this length of time, None

of the patients requested that the dressing

be discontinued, so the decision to change

the dressing was made on the basis of clinical

judgerment or patients being discharged from

the service, Atthe end of the evaluation:

B Two patients (10%) had progressed to healing

M Fourteen (70%) were discharged or had
progressed to other therapies

B One patient (5%) was lost to follow up

B Three patients (15%; continued to use
HydroClean plus, This continued use was
at their request because the dressing was
comfortable and the patietits could observe
their wounds improving.

Cost-benefit analysis

The cost of care was estimated using a cost—
benefit analysis for three health states. The
price of dressings used were those already



Table 3, Gverall satisfaction with
dréssing performance {maxi-

Management of | 183
exudate

Maintenance of | 197
moist wound
hed

Ease of 197
application

Ease of removal | 197

Patient 192
satisfaction

available and listed in the UK Drug Tariff™ or

those proposed for reimbursement. Clinician

time costs were those recommendead by the

Personal Social Setvices Research Unit?®, and

time for dressing changes were based on those

usad by National Institute for Health and Care

Excellence®, Using these tites and costs, the

following figures were estimated:

M 10% (n=2) of patients progressed to healing
with a mean time to debride and achieve
healing of 7.5 days, producing an overall cost
saving of £87.78

W 10% (n=2) of patients reached 100%
granulation tissue in the wound bed, and
therefore total debridement of the wound
had been achieved at a mean time of
5.5 days. As there was no previous cost
of treatment for one patient, the cost of
treatment was £37.68 mare axpensive
when HydreClean plus was used; however
as the patient was previously recelving no
treatment, it could be assumed that the
wound may have deterlorated and required
treatment, which would have eventually
Incurred a cost

B In 35% {n=7) of patients, 80-99% of
devitalised tissue was removed by the
dressing, and this was considered to be a
successful outcome®, The actual cost saving
compared to standard treatment with this
patient group was £289.52 overall or £41.36
per patient,

reduction in both pain and malodour was
ohserved with use,

There were no adverse events in this
evaluation, indicating that the product is safe for
use by non-specialist practitioners. As a primary
dressing product, it also performed well with a
range of secondary dressings.

Although there are limitations to the cost-
benefit analysis used, the data suggests that
there are potential cost savings associated with
using this dressing.

The dressing appeared to be ‘moist’ on
presentation, but in use did not seem to increase
the levels of exudate, negatively influence the
frequency of dressing changes, or present a high
number of episcdes of strikethrough. [t was
used successfully on a small number of patients
with diabatic foot ulcers, where the use of moist
dressings is often discouraged®,

Changes to the periwound skin were
observed in some patients, which may have
developed as a result of the high fluid content
of HydroClean plus. The mode of action
of the dressing where the wound fluid is
diluted and the deleterious effects of Matrix
Metalloproteases are absorbed intc the
superabsorbent particles within the dressing,
would suggest that these are consistent with
hyperhydration rather than maceration as
described by Rippon et all*,

Conclusion
This evaluation explored the outcomes when

Discussion
The results of this 20-patient clinical evaluation
suggest that HydroClean pius was effective in
remaving devitalised tissue from the wound
bed, and in facilitating wound progression in the
cases observad. The results also suggest that it
may provide an alternative method of autolytic
debridement to those currently in use, with a
potentially faster mode of action, Within the
evaluation, the mean time to debride to 100%
granulation tissue for four patients in the study
was 6.5 days. This compares favourably with
other producis used for debridement®®. This is
important for non-specialist nurses, who may
not have access ot the skills to undertake the
speedier methods of debridement and rely on
traditional proclucts that promote autolysis.
HydroClean plus was highly acceptable to
both clinicians and patients, who found it easy
to apply and remove. All of the patients reported
that it was comfortable on appfication, wear
and removal, and it performed well with other
supporting therapies relevant to managing
complex wounds. Within the avaluation, a
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HydroClean plus was used on a small cohort of
patients with varying wound types. Overall the
outcomas were good, demonsirating that the
dressing was effective at removing devitalised
tissue, was comfortable for patients and easy to
use. It also suggests that there may be potential
cost savings associated with the use of this
dressing because of the speed of debridement
and reduction in clinical time, all of which merit
further investigation.

The outcome of using this dressing, which the
manufacturer suggests can cleanse-debride—
absotb has stimulated a number of discussions
into elements of treatment associated with
the delivery of moisture to the wound.

Further research inte wound cleansing, and
consideraticn of the benefits of hyperhydration
need further investigation®.
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Case study 2: HydroClean plus when used as a cavity dressingon a

grade IV prassure ulcer.

The patient was a 74-year-old
female with a grade IV pressure
ulcer. The wound had been
present for 4 weeks and was
extremely painful (scorfng 4 on
the Wong-Baker pain rating
scale). On presentation the
wound was malodorous with

a high lavel of exudate, which
resulted in maceration of the
periwound skin {top}.
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The importance of hydration
in wound healing: reinvigorating
the clinical perspective

Balancing skin hydration levels Is important as any disruption in skin integrity will result in disturbance of
the dermal water balance. The discovery that a moist envirenment actively supports the healing
response when comparad with a dry environment highlights the importance of water and good
hydration levels for optimal healing.

The benefits of ‘wet’ or ‘hyper-hydrated’ wound healing appear similar to thase offered by moist aver a
dry environment. This suggests that the presence of free water may not be detrimental to healing, but
any adverse effects of wound fluid on tissues is more likely related to the biological components
contained within chronic wound exudate, for example elevated protease levels.

Appropriate dressings applied to wounds must not only be able to absorb the exudate, but also retain
this excess fluid together with its protease solutes, while concurrently preventing desiccation. This is
particularly important in the case of chronic wounds where peri-wound skin barrier properties are
compromised and there is increased permeation across the injured skin. This review discusses the
importance of appropriate levels of hydration in skin, with a particular focus on the need for optimal
hydration levels for effective healing.

» Declaration of interest: This paper was supported by Paul Hartmann Ltd . The authors have provided
consultative services to Paul Hartmann Led .

wound healing; hydration; moist wound healing; wound fluid

“his article describes the importance of The importance of hydration in skin K. Qusey,' PhD, Reader

= hydration in biological processes, particu- It was in the 1940s that the precise mechanism by | Advancing Clinical

@% larly in skin homeostasis, It underlines the which the skin acts as a barrier to water loss was PKT:;::;ttingz MN

: significance of the moist environment in  identified. Tape stripping studies provide evidence ! RGN, Clinical Research

% the wound healing response and high- of the importance of the stratum corneum (SC), | Consultant Parfactus

————lights the evidence suggesting that a‘wet’ oz ‘hyper-——(Fig-1}-as-the region responsible for-the skin’s baz-—|Biomed andWound Care
hydrated’ wound environment offers benefits simi- rier properties.’-3 :Tr;is;em -

lar those of a moist environment. The concept that ~ Water is essential for the normal functioning of (l-ion.s),lfdep'endent

it is the biological components, for example protei-  the skin and for maintaining a healthy skin.* Since | Wound Care Consulzant,

nases, contained within chronic wound exudates  the discovery of the stratum corneum’s (SC} impor- | M.G.Rippon,' PhD,

and not the presence of free fluid at the wound site  tance in water homeostasis, there has been a signifi- | Visidng Clinical Research

that are responsible for the deleterious effects on  cant body of work describing the precise miecha- Tegox’ : | of H
. School of Human and

ulcers is discussed. nisms by which it functions in this role.*” The skinn | Health Sciences, Institute
contains approximately 30% water, butin the viable | of Skin Intagrity and
The literature search epidermis the water content can be as high as 709, | Infection Prevention,
University of Huddersfield,

The scope of this article is limited and was not Moving outwards from the dermal-epidermal jung-

: ; . . " . . P Queensgate, Huddersfiald
designed to be a systematic review of the literature.  tion, this high level of water falls off quickly at the | 5 Hertiordshire, UK
The databases used to search the literature were lim-  junction between the stratum granulosum (SG) and | 3 Flineshire, UK
ited to Medline and Google Scholar. The search the SC where water content ranges between ‘ .
terms used included ‘skin struciure’, ‘moist wound — 15-30%.%° The SC maintains the stable gradient of | Emait weundspecialise@

healing’, 'hydration’, ‘moisture’, ‘chronic wound’ water and solutes throughout the layers of the epi- gmall.com
and ‘ulcer’. The number of retrievals for each search  dermis®*!! and it is thought that the sudden change
term were not recorded. No limits were applied in  at the $G-SC junction isolates the SC from the rest
¢ relation to the year of publication. References were  of the body and helps to consetrve important solutes
¢ also selected from a range of scientific/clinical pub-  and water within the viable epidermis.* The SC’s
£ lications that were recorded in the authors’ personal  ability to hold on to water depends upon two major
£ bibliographic databases. Results from all sources components of this skin layer: (1) the presence of a
£ were analysed and the relevant articles retrieved. number of water-attracting (hygroscopic) compo-
: Clinical case studies are used as illustrative exam- nents, collectively called natural moisturising factor _
e ples in support of the concepts discussed. (biochemical components of skin that aid skin >
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dermis
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—homeostasisilocated within the terminally differen-
tiated, non-viable corneocytes of the SC and, (2)
intercellular lipids which act as a barrier to trans-
epidermal water loss (TEWL).

Water also plays a particulaily important role in
the correct functioning of the epidermis. For exam-
ple, normal water content in the SC is required for
the correct mraturation of the epidermis and the for-
mation of the 5C and skin desquamation.* The
enzymatic processes that are neceded for normal
desquamation are impaired when moisture levels in
the skin are reduced, leading to the appearance of
dry, flaky skin (Fig 2). Distupted function of the
enzymes tesponsible for making the components of
natural moisturising factor can also lead to the
development of dry skin. An imbalance of the water
content in the epidermis resulting from a distur-
bance of the SC, e.g., skin stripping from adhesive
tape, increases TEWL with a corresponding altera-
tion in gene expression in epidermal keratinoc-
ytes!28 A recent study by Xu and co-workers
reports that hydration status of the skin directly
affects the expression of inflarnmatory signals in the
epidermis, Additionally there are several reports of

the inflammatory response being elevated under

conditions of water loss’Y with a corresponding
increase in a variety of cytokines, %182

Skin injury

Maintaining an optimal hydration leve! in skin
Optimal skin hydration i3 an orchestrated interplay
between several mechanisms with the integrity of
the skin key to maintaining moisture balance.?
Within the dermal component of the skin, the
water of the interstitial fluid is mainly absorbed into
the extracellular matrix (ECM)/connective tissue
compenents, some of which have large capacities
for water binding.®* Although the reservoir of
water in the interstitial fluid is kept in balance, it is
not a static reservoir. Maintaining this level of der-
mal hydration is an active process, with water con-
stantly being supplied from the blood system and
drained via the lymphatic system. Any distuption of
this dynamic balance in tissue hydration control
can result in clinical problems, For example, the
uncontrolled influx of water from the blood circula-
tion and/or deficient lymphatic drainage can lead to
build-up of excessive levels of tissue water, as a
result of overwheltming the water-absorbing capaci-
ty of the interstitial matrix, leading to tissue vede-
ma.?* When considering how tissue hydration lev-
els are controlled in normal skin, there is a tightly
controlied interplay between the interstitial fluid
pressure, the capillary filtration pressure and the
rate of lymphatic drainage, with the additional fac-
tor of the absorption capacity of the ECM.%

The interstitial fluid pressure is maintained large-
ly by the integrity of the skin and dependent upon
the barrier properties-of the-skin-as-a-whole- These ——————————
are both cellular and intraceliular; between the vari-
ous layers of the skin, down to the interaction of
cellular components in the skin's layers and chemi-
cal contributors (for exarmple skin lipids). Once the
integrity is compromised, for example by physical
wounding, the mechanisms responsible for main-
taining the approptiate levels of tissue hydration are
significantly challenged:?

e There is a reduiced ability to maintain the interstitial
thuid pressure needed to control fluid inflow from the
bloed circulation and removal via lymphatic system
sBlood vessel dilation resulting from inflammmation
increases the leakage of fluid from the blood circula-
tion into the surround tissue

o The majority of this ‘water” will be held by the high
water-absorbing ECM components therefore acting as
a large reservoir,

Wound healing and hydration

It has been suggested hydration is the single most
important external factor responsible for optimal
healing.® The increased drying effect that results
from a physical breach of the skin barrier properties,
can to some extent, compensate for the increased

© 2016 MA HEALTHCARE LTD
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fluid outflow from blood vessels in these circiimstanc-
es. However, outflow of fluid from blocd vessels can
quickly overwhelm the fluid-absorbing capacity of
the tissue and lymphatic drainage and excess fluid is
drained from the wounded tissue as exudate.

—————Following a-breach-of skin integrity, haemostasis—associated-with-a-lower-infection-rate-despite-the

i

education:

these preclinical studies highlighted that re-epitheli-
alisation of ‘dry’ wounds was impaired leading to a
delay in the healing response and suggested that the
physical barrier of the dry eschar tissue was an impor-
tant determinant for the delayed healing response.2*
Thus, there is a clear dependency on adequate hydra-
tion if optimal healing is sought.?22%2 In Winter's
studies, the air-dried partial-thickness wounds were
compared with wounds that were occluded with
polyurethane film dressing maintaining a moist envi-
ronment and ensuring adequate hydration. Singe
development of the concept that a meist environ-
ment aids wound healing, there has been growing
evidence in support of this notion® and the wound
care community has broadly accepted the concept
and the need for exudate management.3®* There
have been numerous laboratory, preclinical and clini-
cal studies providing evidence for the benefits of
moist wound healing (Table 1) with positive out-
comes for healing being achieved in a variety of
wound types when wound dressings designed to pro-
vide optimal hydration levels in the wound are nsed
as part of the wound care regimen. Fig 5 shows a sche-
matic representation of some of the key differences
between healing in a moist versus dry environment
and Fig 6-9 show representative examples of wounds
treated with hydraticn-optimising wound dressings.
Concern that occlusion of wounds and the main-
tenance of a level of hydration within the wound
would lead to an increase in bacterial number and
infection appear to be unfounded, with studies
showing that wounds treated with dressings pro-
moting a molst wound healing environment are
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regulated by hydration
status, | Invest Dermatol
20145 1344, 1044-1055,
15 Da Fine Clivarius, F,
Agrer, T, Menné, T. Skin
barrier function and dermal
inflammazion, An

is initiated and physical plugging of the defect with  wounds being colonised by bacteria, 35 Skin der-

a fibrin mesh {scab) seals the breach (Fig 3). In: paral-
lel an influx of inflammatory cells starts a cascade of
signalling pathways resulting in cell proliferation
and deposition of the ECM, The synthesis of colia-

gen generates a new

tion tissue is laid down. The stimulation of new
blood vessels into the highly vascularised granula-
tion tissue provides the oxygen and nutrients need-
ed to sustain the tissue synthesis that occurs during N
the granufation phase of healing, Tissue remodel. ==
ling and re-epithelialisation of the wound leads to :
the reconstitution of the physical barrier of the skin
at the original wound site, Over the subsequent
days/weelks, tissue is further remodelled and the bar-
tier properties of the skin are reinstated at a level
close to that of the pre-wounded skin (Fig 4).

Moist wound healing

Landmark studies by George Winter in the 1960s
showed that wounds exposed to the air and allowed
to dry tend to heal slowly with poor cosmests when
compared with wounds that heal in a moist environ-
ment.*# The examination of tissue biopsies from

matitis has been reported after prolonged exposure
to water,7 A puwmber of studies have suggested
sustained exposure to skin leads to changes to the
layers of the skin, particularly in the SC, and these
changes include altered permeability and flexibility,
viscoelastic  properties, weakened intercellular
attachment and changes in electrical impedance
properties. 4 The physical structure of the epider-

tissue matrix where granula-
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mis can be particulatly affected.®# However, other
studies have suggested that hydration-induced
changes to the epidermis are guickly reversed upon
removal of the cause, #4748

Hyper-hydration of tissue and healing

The adoption of the concept of meist wound heal-
ing has led to the development of a number of
classes of dressings that have been designed to
effectively manage the various levels of wound
exudate produced by both acute and chronic
wounds. Effective wound dressings must be able to
cope with the volume of wound exudate while at
the same time maintain a level of tissue hydration
that is conststent with a moist environment. This
is despite the fact that there is no clear definition
of what constitutes an ‘optimal’ or ‘balanced’
moist environment.? When considering wound
dressing selection, clinicians are required to focus
on the capability of the dressing to absorb and
retain a large volume of fluid while at the same
time avoiding maceration of the peri-wound skin.
Maceration of the peri-wound skin can occur as a
result of prolonged contact of wound exudate,
which may be a result of poor dressing perform-
ance or ynrealistic expectations of the dressing.

Tissue hydration and maceration may be diffi-
cult to differentiate at first glance. However, these
ate important concepts to separate as the former,
i.e., maceration, has distinct physiological and
clinical implications in terms of treatment options,
whereas hydration s beneficial to wound healing,
: Rippon et al. have recently defined the important
- —differences—between—hydration—and—maceration;
they argue that the deleterious effects of macera-
tion on wounds and peri-wound skin is as a result
of the presence of damaging biological compo-
nents fluids that cause maceration and not the
presence of water,*

Irrespective of the catse, the presence of macera-
tion has led to the assumption that a excess of mois-
ture will inevitably lead to sustained tissue damage.
However, a number of studies have indicated that a
wound that is overly hydrated may not result in tissue
daimage,*** and rather suggest that a wound bathed
in a hyper-hydrated environment may benefit from
the advantages of moist wound healing (Fig 10).%

Chambers that seal fluid over the wound site cre-
ating a hyper-hydrated wound environment have
been used to examine tissue responses to being
exposed to saline solution. In preclinical and clini-
cal studies, the hyper-hydrated wound environment
proved to be safe for the treatment of a nurmber of
wounds, Wound healing under these conditions
progressed in a similar manner to those where moist
conditions were used:***? the wounds showed less
tissue necrosis, faster healing rates and a better qual-
ity of healing, corupared with dry wounds.
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The concept of creating a hyper-hydrated envi-
ronment to support wound healing has been sug- = iyagi Fiflg treath th dressing that
gested for a number of years. Junker et al.*® high- ' ' day 5 (b day 68 {d
lighted work from the mid-19th century where - oo
patients with major burn wounds were submerged
in bathtubs® and also the treatment of second
world war wounded servicemen where fluld was
applied to the surtounding wounded tissue.® The
application of a hyper-hydrated environment to a
wound has become increasingly prevalent in the
freatment of wounds with the development of irri-
gation systems designed for the delivery of fluid to
wounds, particularly to promote wound cleansing.
The addition of supplementary components to
irrigation fluid, such as antimicrobials, growth fac-
tors and insulin, could expand the potential for
wound irrigation devices.3® Topical wound irriga-
tion with saline solutions have been used success-
fully in premoting wound healing in a number of
different wound types, including acute traumatic
wounds,’57 infected wounds®® and diabetic foot
ulcers.®® The introduction of a hydrated wound
environment as part of negative pressure wound
therapy (NPWT} has been shown to enhance the
uptake of wound exudate, removal of foreign
material, devitalised tissue and bacterial contami-
nants as well as providing a hyper-hydrated envi-
ronment.® ‘Instillation therapy’ intermittently
delivers fluid to the wound being treated by NPWT,
acting as an adjunct to the therapy.®%? This thera-
py has been suggested to provide a unique thyper-
hydrated) wound environment promoting wound
bed preparation.® Continuous-instillation NPWT
—is-amodification-of the-original-instillation-thera--
py concept whereby the hydrating fluid is con-
stantly being replenished and remewed via an
inflow-outflow tube system.® The development of
NPWT with instillation and a dwell time (NPWTi-
d) offers the delivery of a timed, predetermined
volume of topical solution that is intermittently
delivered and allowed to dwell in the wound bed
while NPWT is paused for a predetermined time,%
The NPWTi-d systern premotes wound cleansing,
loosening wound contaminants and facilitating
their removal via the negative pressure phase.®
With regard to the benefits of the presence of the
instilled fluid on the wound environment, a panel
of experts proposing a set of international consen-
sus guidelines for negative pressure wound thera-
py with instillation achieved >80% consensus orn
the use of a number of antimicrobial solutions for
instillation.®® The benefits of the hyper-hydrated
environment when saline alone is used as the
instilled solution, have been noted.® hydration. Studies have suggested scarless healing
Thiere are other examples where a hyper-hydrated  in skin wounds in utero is an intrinsic property of
environment results in timely, scar-free wound the foetal skin itself,% foetal skin wounds which
healing and where the wounds do not appear to sus-  are bathed in a sterile, nutrient-rich amniotic fluid .
tain long-term damage from the effects of over- show no signs of over-hydration. Purthermore, the g
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environment of the oral mucosa is one that is
bathed in saliva. This saliva ensures that a hyper-
hydrated environment is maintained over the del-
icate tissues inside the oral cavity. As with foetal
wounds, oral wounds heal quickly and with less
scatring than skin wounds,®® with no indications
of detrimental e¢ffects of the hyper-hydrated envi-
ronment in which they are found,

Exudate-dependent tissue damage

The findings suggesting that hyper-hydration is as
beneficial to the wound healing response as a moist
healing environment may be surprising as, clinically,
excessive exudate in prolonged contact with the peri-
wound skin has been associated with poor healing
and the exacerbation of problems such as macera-
tion. %70 It is clear that wounds maintained in a moist
or hyper-hydrated environunent do not appear to be
suffer unduly (Fig 11). The studies examining the
effect of a hyper-hydrated environment were carried
out using synthetic tissue culture medias and are very
different in composition from chronic wound exu-
dates, ™! and it has been demonstrated that ulces-
derived exudate is fundamentally different from acute
wound fluids.”>** The underlying patholegicat proc-
esses involved means that chronic exudate is highly
damaging to tissues with its high content of protein-
degrading enzymes.” While proteases are necessary
for normal wound healing,” the highly inflamed
nature of the chronic wound bed is partly as a result
of elevated and uncontrolled levels of proteases such
as matrix metalloproteases (MMPs),”>™ neutrophil
= elastase™™? and pro-inflammatory cytokines in
—chronic wound exudate,” The combined presenceof
these corrosive components within chronic wound
fluid leads to damage of the ulcer bed and wound
margin. It should be noted also that the peri-wound
skin of chuonic wounds has a compromised barrier
function when ¢ompared with undamaged skin® and
is therefore its susceptibility to damage from chronic
wound exudate is enhanced. In addition to the devel-
opment of wound dressings which provide effective
fluid management and limit the exposure of tissués to
these corrosive fluids,®® new areas of research have
focused on developing dressing technologies designed
to specifically target and inhibit the excessive and
damaging proteases present in chronic wounds.?-#

Conclusion

The establishment and maintenance of an optimal
level of hydration is key to maximising efficient
progress of biclogical processes, including those
found in the skin. When skin wounding occurs, an
important aspect of the body’s response to trauma is
to re-establish skin barrier function, minimise fluid
loss and safeguard hydration levels. Studies have
shown that both moist and hyper-hydrated wounds
heal at a faster rate than those exposed to the air and

® 2016 MA HearTocars TR

THIS ARTICLE IS REPRINTED FROM THE JOURNAL OF WOUND CARE YOL 25, NO 3, MARGCH 206



allowed to dry. These and other studies have indicat-
ed that water per se is not responsible for the deleteri-
ous effects of wound exudate found in the recalcitrant
wournd, but rather, the biclogical components, con-
tatned within wound fluid, are responsible for the tis-
sue damage that can be present during inefficient

exudate management.
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