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Souhrn

Ortodonticka ordinace je mistem s rizikem prenosu infekéniho agens. V tomto prostfedi miZe dochéazet k pre-
nosu infek&niho agens z pacienta na zdravotnické pracovniky a opacnym smérem, z pacienta na pacienta a také
z prostredi na pacienta. Proto je velmi duleZité vénovat pozornost spravnému postupu pfi dezinfekci a sterilizaci,
zejména opakované pouZivanych ortodontickych zdravotnickych prostfedk( (Ortodoncie 2016, 25, &. 3, s. 156-165).

Abstract

An orthodontic office is the place with a risk of infectious agents transmission. Infectious agent may be trans-
mitted from a patient on medical staff and vice versa, from a patient to a patient, and from the environment on
a patient. Therefore, it is very important to pay attention to correct procedures of disinfection and sterilization
on reusable orthodontic instruments in particular (Ortodoncie 2016, 25, &. 3, s. 156-165).
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Uvod

V soucCasné dobé je tfeba prehodnaotit riziko pre-
nosu infekéniho agens v ortodontické ordinaci. Je
vhodné zcela zménit dfivéjSi pohled na praci ortodon-
tistd, jako Iékard, ktefi oSetfuji hlavné nejmladsi gene-
raci, kde je minimalni riziko prenosu infekéniho agens
prenaseného krvi. Literatura uvadi, Zze 52 % pacient
v ortodontické ordinaci predstavuiji mladi lidé ve véku
11-18 let a 27 % jsou pacienti vékové skupiny starsi
17 let. Vyskyt krve v dutiné Ustni oSetfovaného pa-
cienta, ortodontista zaznamena minimalné desetkrat
tydné, proto nelze ortodontické oSetfeni povazovat
za zcela neinvazivni[1]. Kromé rizika prenosu infeké-
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Introduction

Nowadays it is necessary to review the risks of in-
fectious agents transmission in an orthodontic office.
We should change the view of orthodontists as those
who deal mainly with the youngest generation, where
the risk of infectious agents transmission via blood is
minimal. In the literature it is reported that 52% of
orthodontic patients are young people between the
age 11 and 18, and 27% are people over the age of
17. An orthodontist encounters at least ten patients
aweek with blood in their mouth cavity, and thus ortho-
dontic treatment cannot be considered completely
non-invasive [1]. Apart from the risk of transmission
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niho agens prenaseného krvi, existuje zde takeé riziko
rezistentnich bakteridlnich kmena, které se mohou vy-
skytnout i v prostfedi ordinace zubniho Iékafe &i orto-
dontisty. Z téchto divod( je nezbytné zavadét nové
technologie v dezinfekci a sterilizaci do zdravotnické
praxe a vénovat velkou pozornost monitorovani a kon-
trole téchto postupt [2,3]. Pfenos infekéniho agens
z pacienta na pacienta se mdze uskutec¢nit predevsim
mikrobialné kontaminovanymi opakované pouziva-
nymi zdravotnickymi prostredky.

Earle H. Spaulding jiz pred 45 lety navrhl rozdéleni
zdravotnickych prostredkt do tfi kategorii podle loka-
lizace a zpUlsobu jejich pouziti pfi vlastnim vykonu na
kritické, semikritické a nekritické [4]. Podle zafazeni
do prislusné kategorie se uskute¢nuje vhodny zplisob
dezinfekce Ci sterilizace. Rozdéleni souvisi s moznym
rizikem vzniku infekce podle jejich planovaného pou-
ziti. Kategorie, vymezeni a pfiklady zdravotnickych
prostfedkl v ordinaci ortodontisty jsou uvedené v ta-
bulce 1.

Dezinfekce a sterilizace opakované pouzivanych

of infectious agents transmitted via blood, there is also
the risk of resistant bacterial strains that may exist in
the environment of dentist and orthodontist office.
Therefore, it is necessary to introduce new technolo-
gies of disinfection and sterilization into medical prac-
tice and pay attention to monitoring and control of
such procedures [2, 3]. Infectious agents may be trans-
mitted from a patient to a patient through microbial
contaminated and repeatedly used medical equip-
ment.

As early as 45 years ago, Earl H.Spaulding sugge-
sted subclassification of medical equipment into three
groups according to their location and use during the
treatment - critical, semi-critical and non-critical [4].
Each group is assigned an appropriate disinfection
or sterilization technique. The division is related to
a potential risk of infection according to the intended
use. Categories, restrictions and examples of medical
equipment in orthodontic office are summarized in Ta-
ble 1.

Disinfection and sterilization of repeatedly used me-

zdravotnickych prostfedkd podle platné legislativy

dical equipment according to the law in force in the

v Ceské republice

V ordinaci zubniho Iékare Ci ortodontisty se vSechny
opakované pouzivané zdravotnické prostredky po
pouziti okamzité odkladaji do roztoku dezinfek&niho
pripravku s virucidnim ucinkem. Cely proces od me-
chanickeé ocisty, dezinfekce, sterilizace az po kontrolu
sterility je uveden v aktualné platné legislativé v Ceské
republice (CR) [5]. Sled a napl# jednotlivych tkond je
uveden nasledné:

1. Mechanicka o ista je dekontaminacni postup,
ktery odstranuje necistoty a snizuje po¢et mikroorga-
nism0. Pokud je dany pfedmét kontaminovan biolo-
gickym materialem, je nutné zaradit pfed mechanickou
ocistu proces dezinfekce. Cistici prosttedky s dezin-
fek&nim ucinkem se aplikuji ru¢né, nebo pomoci my-

Czech Republic

All repeatedly used medical instruments in dentist
or orthodontist office are immersed into a solution of
a disinfectant with virucidal effect immediately after
their use. The complete procedure from mechanical
cleaning, disinfection, sterilization and sterility check-
up is described in the valid legislation of the Czech Re-
public [5]. Sequence and contents of individual opera-
tions is given as follows:

1. Mechanical cleaning is a decontamination proce-
dure eliminating impurity and reducing the amount of
microorganisms. In case an object is contaminated
with biological material, disinfection must precede me-
chanical cleaning. Detergents with disinfection effects
are applied manually or by means of washing and clea-

Tab. 1: Kategorie a priklady zdravotnickych prostredkU v ordinaci zubniho Iékare a ortodontisty
Tab. 1: Individual categories and examples of medical equipment found in dentist and orthodontist offices

Kategorie / Category Definice Definition Priklad Example
Kritické Poranéni mékkych tkani, |Damage done to soft Chirurgické nastroje, Surgical instruments,
Critical kontakt s kosti, kontakt  |tissues, contact with bone, |periodontalni odstrariovac | periodontal plaque

s krevnim registém contact with blood and zubniho kamene remover, surgical knife,
a jinymi, za pfirozenych  |otherusually sterile tissues|a granulaci, skalpel, zubni |dental examination probe,
podminek sterilnich tkani vySetfovaci sonda, endodontic instruments
endodontické nastroje
Semikritické Kontakt s Ustni sliznici Contact with oral mucosa |Zubni zrcatko, cpatko na |Dentist’s mirror, amalgam
Semicritical nebo neintaktni kizi, or intact skin, no damage [amalgam, otiskovaci IZice, |pusher, impression trays,
nezranuji mekké tkané to soft tissues ortodontické klesté, orthodontic pliers, elastic
elastické ligatury, ligatures, orthodontic
ortodontické krouzky bands
Nekritické Kontakt s intaktni k{zi Contact with intact skin  [Zubni souprava s kieslem,|Dental chair and
Noncritical vypinac¢ vysetfovaciho equipment, switch of the
svitidla, opérka hlavy examination lamp,
a ruky headrest, armrest

Zdroj: [3] - upraveno. Source: [3] - adapted
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cich a ¢isticich stroju, tlakovych pistoli, ultrazvukovych
pristrojd atd.

2. Dezinfekce je soubor opatieni zneSkodriujicich
mikroorganismy pomoci fyzikalnich, chemickych nebo
kombinovanych postup(, které maji za cil prerusit ces-
tu nakazy od zdroje k vnimavému jedinci. V ordinaci
ortodontisty se jedna o bé&znou ochrannou dezinfekci,
ktera jako soucast Cisténi a béznych technologickych
a pracovnich postupl sméfuje k predchéazeni vzniku
infek&nich onemocnéni [6].

ZpUsoby dezinfekce:

Chemicka dezinfekce - jeji metody prevazuji v praxi
nad metodami fyzikalnimi. K chemické dezinfekci se
pouzivaji dezinfek&ni ptipravky pro profesionalni pou-
Ziti a jiné biocidni pfipravky [6]. Zakladni zasady pro
provadéni chemické dezinfekce jsou soucasti “Pfilohy
€. 4 k vyhlasce €. 306/2012 Sb. [5]

Dezinfekce v ordinaci ortodontisty se provadi:

- ponofenim pfedmeétu do roztoku dezinfekéniho
pfipravku; koncentrace, expozice a doba uc€innosti
musi byt uvedena v navodu k pouziti,

- otfenim - nejCastéji ubrouskem napusténym de-
zinfek&nim pfipravkem; koncentrace a expozice musi
byt uvedena v navodu k pouziti a

- postfikem - postup je doporucen jen pro malé plo-
chy.

K dezinfekci zdravotnickych prostredk( a pomdcek
v ortodoncii je doporuceno pouzivat dezinfekeni pfi-
pravky, které splfuji nasledujici pozadavky:

- maji Siroké spektrum ucinnosti (baktericidni, viru-
cidni, fungicidni, tuberkulocidni, mykobaktericidni
a sporicidni),

- plisobi'v nizkych koncentracich a kratkych expozi-
cich,

- uCinek nema byt ovlivnén pfitomnosti bilkovin
nebo jinych latek, teplotou,

- nemély by mit nepfijemny zapach,

- nesmi pos$kozovat dezinfikovany materidl,

- pro jednoetapovy postup dezinfekce musi mit de-
zinfekeni, myci i Cistici ucinek,

- nesmi byt nadmérné toxické pro lidi a zvitata, ne-
smi vyvolavat alergie,

- nesmi zanechavat toxicka rezidua,

- musi byt baleny do vhodnych oball se snadnym
davkovanim a

- musi byt dobre skladovatelné, stabilni a biologicky
odbouratelné.

Kazdy vyrobce dezinfekéniho pfipravku musi
k nému dodavat ,bezpeCnostni listy”, které musi mit
ortodontista k dispozici ve své ordinaci. Nadoby pro
dezinfekci zdravotnickych prostiedkl - dezinfekéni
vany musi byt opatfeny vikem, vany na dezinfekci
drobného rotacniho instrumentaria maji vyjimatelny
rost. PFi ruénim myti zdravotnickych prostredkl je
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ning machines, pressure pistols, ultra-sound devices,
etc.

2. Disinfectionis the set of provisions aiming at de-
stroying microorganisms with physical, chemical or
combined procedures that should stop the spread of
infection from its source to a susceptible individual.
In an orthodontic office this represents common pro-
tective disinfection that is a part of cleaning and com-
mon technological and working procedures and the
goal of which is the prevention of infectious diseases
[6].

Types of disinfection:

Chemical disinfection - in practice it prevails over
physical techniques. Disinfection agents for professio-
nal use are applied together with other biocide agents
[6]. The basic principles of chemical disinfection pro-
cedures are a part of “Exhibit 4 to the Regulation
No0.306/2012 Coll. [5]

Disinfection in orthodontic office is performed by:

- Immersion of an object into a solution of adisinfec-
tant; concentration, exposition and the length of effect
must be stated in Instructions for use,

- Wiping - most often with a tissue filled with a disin-
fectant; its concentration, exposition and the length of
effect must be stated in Instructions for use, and

- Spraying - this is recommended only for smaller
surfaces.

To disinfect medical equipment and instruments in
orthodontic office the disinfectants meeting the follo-
wing criteria are recommended:

- Wide spectre of effectiveness (bactericide, viru-
cide, fungicide, tuberculocide, mycobactericide, and
sporicide)

- Effective in low concentrations and short exposi-
tions

- Effect should not be influenced by the presence of
proteins and other substances, temperature

- Should not leave unpleasant smell

- Must not destroy materials being disinfected

- For one-stage disinfection they must have disin-
fectious, washing as well as cleaning effects

- Must not be excessively toxic for both people and
animals, must not provoke allergies

- Must not leave toxic residues

- Must have suitable packaging with easy dosage

- Must be easy to store, stable and biologically de-
gradable.

Each manufacturer of disinfectants must enclose
ysafety certificates” kept by orthodontists in their offi-
ces. Containers for medical equipment disinfection -
disinfection baths - must have lids; baths for disinfec-
tion of minor rotational instruments have removable
grates. During manual cleansing of medical equipment
it is necessary to use individual protective means as
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nutné dbat na pouzivani osobnich ochrannych pracov-
nich prostfedkll, protoZze zde existuje riziko vzniku
bioaerosolu. Kone¢ny oplach pitnou vodou slouzik od-
stranéni pfipadnych rezidui pouzitych dezinfekénich
pripravkd.

3. Predsterilizacni priprava je soubor ¢innosti, ktery
se sklada z dezinfekce, mechanické ocisty, suseni, se-
tovani a baleni, predchazejici vlastni sterilizaci. Vysled-
kem je Cisty, suchy, funkéni a zabaleny zdravotnicky
prostfedek urCeny ke sterilizaci. Shodny postup je
platny pro flash sterilizaci s vyjimkou zabaleni zdravot-
nického prostredku. Pfed zabalenim se musi zdravot-
nické prostfedky dikladné osusit, prohlédnout a po-
Skozené vyradit. Osuseni je dllezitym predpokladem
pozadovaného ucinku sterilizacniho postupu. V pfi-
padé ortodontickych klesti je doporuc¢eno osuseni
stlacenym filtrovanym vzduchem, neni dostatecné
osuseni bavinénou latkou [7]. NejvétSi pozornost ma
byt vénovana kloubu klesti - vhodné osetfit kloub ole-
jovym lubrikantem a sterilizovat v oteviené pozici. Ci-
Sténi ultrazvukem se pouziva k doplnéni ocCisty po
predchozim ruénim nebo strojovém myti a dezinfekci.
Ultrazvukové CistiCky umoznuji Cisténi tvarové slozi-
tych predmétll, malych otvorll a dutych predmétd.
Ocista pti pouziti ultrazvukové Cisti¢ky neni uplna, byly
prokazany zbytky bilkovin na ortodontickych zdravot-
nickych prostredcich a nasledna sterilizace neméla
stoprocentni uginnost [8]. Cistici proces je kombinaci
ucinku kavitace a rozpoustécich schopnosti Cisticiho
meédia. Opakované pouzivané zdravotnické pro-
stredky v ortodoncii vyzaduji specialni postupy a ne-
agresivni dezinfekéni pfipravky.

4. Sterilizace je proces, ktery zabezpecCuje usmrceni
vSech zivotaschopnych mikroorganizmi véetné spor
a ktery vede k ireverzibilni inaktivaci a usmrceni zdra-
votné vyznamnych ¢ervl a jejich vajicek. Zdravotnicky
prostredek je sterilni, jestlize je bez zivotaschopnych
mikroorganismU. Mezinarodni normy, které stanovuiji
pozadavky na validaci a prlibéznou kontrolu sterilizac¢-
nich postupl vyzaduji, aby tam, kde je nutné dodat
zdravotnicky prostifedek sterilni, bylo nahodilé mikro-
bialni znecisténi zdravotnického prostredku pred steri-
lizaci minimalizovano. DoporuCuje se, aby vyrobky,
které jiz byly pfi zdravotni péci pouzity a které jsou
predkladany k opakované sterilizaci podle pokyn( vy-
robce, byly povazovany za zvlastni pripad (vaci vy-
robku nové vyrobenému). Takové vyrobky mohou byt
znecistény Sirokym spektrem mikroorganismu a zbyt-
kovou anorganickou a/nebo organickou kontaminaci
i pres pouziti Cisticiho postupu. Z toho dlvodu musi
byt vénovana pozornost validaci a fizeni Cisticich a de-
zinfekénich postupt. Urover bezpe&né sterility-SAL
(Sterility Assurance Level) SAL 10-6 je pravdépodob-
nost vyskytu maximalné jednoho nesterilniho pred-
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there is a risk of bioaerosol formation. The final rinse
with domestic water serves to remove potential resi-
dues of the disinfectants used.

3. Pre-sterilization preparation is the set of activities
including disinfection, mechanical cleansing, drying,
setting and packaging that precedes proper steriliza-
tion. The result is a clean, dry, functional and packed
device meant for sterilization. The same procedure ap-
plies for flash sterilization with the exception of packa-
ging of a device. Prior to packaging, medical devices
must be properly dried, examined and the damaged
ones must be removed/discarded. Drying is an impor-
tant prerequisite for an effective sterilization. In case of
orthodontic pliers, drying with pressurized filtered air is
recommended, as drying with a cotton textile is not
sufficient [7]. An extra attention should be paid to the
pliers joint - it should be treated with an oil lubricant
and sterilized in an open position. Ultrasonic cleaning
is used as a complementary step following manual or
machine washing and disinfection. Ultrasonic cleaners
make complex shaped objects, small holes and hollow
objects cleaning possible. However, the cleansing
with ultrasonic cleaner is not complete; there were
found residual proteins on medical equipment, and
the following sterilization was not 100% effective [8].
Cleaning process is a combination of cavitation effect
and cleansing agent dissolvability. Repeatedly used
orthodontic instruments and devices require special
procedures and non-aggressive disinfectants.

4. Sterilization is the process of the elimination of all
viable microbiological organisms including spore
forms which also leads to the irreversible deactivation
and destruction of worms and their eggs. A medical
device is deemed sterile if it does not bear any viable
microorganisms. International standards establishing
requirements on validation and continuous control of
sterilization procedures require that in places where
a medical device must be sterile a random microbial
pollution of the device prior to sterilization must be mi-
nimized. It is recommended that the products that
have been already used during treatment and are sub-
mitted to repeated sterilization according to the in-
structions by the manufacturer be considered a speci-
fic case (in relation to a new product). Such products
may be polluted by a wide spectre of microorganisms
and residual inorganic and/or organic contamination
even though the cleansing procedure was properly ap-
plied. Therefore, attention must be paid to validation
and control of cleansing and disinfecting procedures.
Sterility assurance level (SAL) SAL 10-6means the pro-
bability of an occurrence of the maximum of one non-
sterile unit in one million sterilized objects (CSN EN ISO
17665-1) [9]. To sterilize medical equipment, only ste-
rilization devices can be used under conditions given
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métu mezi jednim miliénem sterilizovanych (CSN EN
ISO 17665-1) [9]. Ke sterilizaci zdravotnickych pro-
stredk( se smi pouzivat pouze steriliza¢ni pristroje za
podminek stanovenych pro zdravotnické prostredky.
Technicka kontrola sterilizanich pfistrojl se provadi
v rozsahu stanoveném vyrobcem. Poskytovatel zdra-
votnich sluzeb zodpovida za kvalitu sterilizaGnich mé-
dii pozadovanych vyrobcem pfistrojli, spravnost steri-
lizatniho procesu a jeho monitorovani, proskoleni
zdravotnickych pracovnikd vykonavajicich sterilizaci,
kontrolu sterilizace proskolenym zaméstnancem
a kontrolu ucinnosti sterilizatord.

Sterilizace se provadi fyzikalnimi nebo chemickymi
metodami nebo jejich kombinaci. Fyzikalni sterilizace
se provadi vlhkym teplem, proudicim horkym vzdu-
chem, plazmatem, poptipadé jinym zplsobem sterili-
zace.

Sterilizace vihkym teplem (sytou vodni parou) v par-
nich pristrojich (autoklavech) je vhodna pro zdravot-
nické prostredky z kovu, skla, porcelanu, keramiky,
textilu, gumy, plastll a dalSich materiall odolnych
k témto parametriim.

Pro ordinace ortodontistll jsou uréené malé parni
sterilizatory, jejichz rozsah pouZziti a vSeobecné poza-
davky na né kladené jsou stanovené v CSN EN
13060 (847112) pro tfidu B [10]. Pristroje jsou vyba-
vené rozsahem teploty od 105°C do 134°C. Kromé
programu pro inaktivaci prionl jsou vybavené nasle-
dujicimi sterilizacnimi programy:

- nebalené nastroje - 134°C/4 min *

- balené néastroje, balené materialy - 134°C/7 min

- textil, kontejnery, balené materidly s intenzivnim
dosousenim - 134°C/7 min

- guma, dutiny - balené vyrobky ze skla, pryze
a umélych hmot - 121°C/20 min

- Bowie +Dick (BD) /HELIX test - test pronikani pary -
134°C/3,5 min

- vakuovy test - test vzduchotésnosti komory

*pouze pro nebalené kovové nastroje k okamzitému
pouziti sterilizované v pfistrojich, kde se provadi va-
kuovy a BD test a které dosahuiji ve fazi odvzdusnéni
tlaku alespon 13 kPa - flash sterilizace. Tento sterili-
zacni cyklus nesmi byt pouzivan pro zdravotnicke pro-
stredky s dutinou. Sterilizace vihkym teplem musi za-
rucit pfi pouziti danych parametrd bezpecny zdravot-
nicky prostfedek prosty vSech zivotaschopnych
agens, pripadné v urCeném/predepsaném druhu oba-
lu, ktery zajisti sterilni bariéru.

Bowie +Dick (BD) test je ur¢en ke kontrole priniku
pary u porézniho materialu, HELIX test je urCen pro
kontrolu prlniku pary u zdravotnickych prostredki
s dutinou.

Pro inaktivaci priont ve spojeni s alkalickym mytim
se pouziva sterilizace vihkym teplem v parnich pfistro-
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for medical equipment. Technical control of steriliza-
tion devices is carried out according to the instructions
by a manufacturer. A provider of medical services is re-
sponsible for the quality of sterilization media required
by its manufacturer, for correct sterilization procedure,
for sterilization control done by a trained employee,
and for the control of sterilization devices effective-
ness.

Sterilization is performed using physical or chemical
techniques or by the combination of both. Physical
sterilization utilizes damp heat, stream of hot air,
plasm, or another method of sterilization.

Damp heat (dense water vapour) sterilization in
a pressure chamber (autoclave) is suitable for medical
devices made of metal, glass, china, ceramic, textile,
rubber, plastic and other materials resistant to these
parameters. Small steam sterilization devices are
meant for orthodontic offices; the range of use and ge-
neral requirements are given by CSN EN 13060
(847112) for Class B [10]. The devices have the range
of temperature from 105°C to 134°C. Apart from the
programme inactivating prions they are equipped with
the following sterilization programmes:

- Non-packaged instruments - 134°C/4min*

- Packed instruments, packed materials - 134°C/7
min

- Textile, containers, packed materials with inten-
sive drying - 134°C/7 min

- Rubber, hollows - packed products made of glass,
rubber and plastic materials - 121°C/20 min

- Bowie + Dick (BD)/HELIX test - test of steam pene-
tration - 134°C/3.5 min

- Vacuum test - test of chamber airtightness (va-
cuum leak)

*only for non-packed metal instruments for imme-
diate use sterilized in the devices where vacuum and
BD tests are performed and which reached the value
of pressure at least 13 kPa during the stage of air suc-
ked out - flash sterilization. This cycle of sterilization
must not be used for hollow medical devices. Damp
heat sterilization observing all parameters must ensure
safe medical equipment without any viable agents, po-
ssibly in the given/prescribed cover functioning as
a sterile barrier.

Bowie + Dick (BD) test serves to control the steam
penetration in case of permeable materials, HELIX test
serves to control the capacity of the steam penetration
in hollow loads.

To inactivate prions, damp heat sterilization (toge-
ther with alcalic cleaning) is used in steam apparatuses
at dense water vapour temperature 134°C, pressure
304 kPA, overpressure 204 kPa, and period of exposi-
tion 60 minutes. Instruments that were in contact with
tissues of the patients with proven Creutzfeldt-Jakob
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jich pii teploté syté vodni pary 134°C, tlaku 304 kPA,
pretlaku 204 kPa a doba sterilizacni expozice v dobé
trvani 60 minut. Nastroje, které byly v kontaktu s tka-
némi pacientl s prokdazanym onemocnénim Creutz-
feldt-Jakob Disease (CJD), musi byt zniCeny, nesmi
se resterilizovat. Sterilizace je urena pouze pro na-
stroje pouzité u pacientll se suspektnim onemocné-
nim.

Parni sterilizatory musi byt vybavené antibakterial-
nim filtrem. Odchylka skutecné teploty ve sterilizacnim
prostoru od nastavené se v prlibéhu sterilizaéni expo-
zice pohybuje u pfistroji do 1 sterilizacni jednotky
(kvadr o obsahu 54 litrd) v rozmezi 0°C az +4°C.

Sterilizace cirkulujicim (proudicim) horkym vzdu-
chem je urCena pro zdravotnické prostredky z kovu,
skla, porcelanu, keramiky a kameniny. Provadi se v pfi-
strojich s nucenou cirkulaci vzduchu pfi parametrech
dle navodu vyrobce. Béhem sterilizacniho cyklu musi
probéhnout redukce poc¢tu mikroorganizmt Bacillus-
subtilisalespor o 6 fadu. Sterilizac¢niho U¢inku v horko-
vzdusSnych sterilizatorech je dosazeno zahiatim sterili-
zovaného materialu na vysoké teploty (160-180°C)
a doba expozice se pohybuje v rozmezi 60-20 minut.
Odchylka skute¢né teploty ve sterilizatnim prostoru
od nastavené se v prlibéhu sterilizaéni expozice pohy-
buje v rozmezi -1°C az +5°C.

5. VyS8Si stupen dezinfekce je urCen pro zdravot-
nické prostredky, které nemohou byt sterilizovany
vySe uvedenymi postupy a pouzivaji se k vykonlm
a vysetfovani télnich dutin, které nejsou osidleny mi-
kroorganismy nebo ve fyziologicky mikrobialné osidle-
nych ¢astech téla. Pred vy$Sim stupném dezinfekce se
predmeéty o isti (strojové nebo rucné) a osusi. Pokud
jsou kontaminovany biologickym materidlem, zaradi
se pred etapu Cisténi, dezinfekce pripravkem s virucid-
nim u¢inkem. Do dezinfek&nich roztokd uréenych k vy-
§Simu stupni dezinfekce se ponofi suché zdravotnické
prostiedky. Pri fedéni a zplsobu pouziti dezinfekénich
pripravk( se postupuje podle navodu vyrobce. Po vy-
§S8im stupni dezinfekce je nutny oplach predmétl ste-
rilni destilovanou vodou k odstranéni rezidui chemic-
kych latek. Takto oSetrené zdravotnické prostfedky
jsou urceny k okamzitému pouziti nebo se kratkodobé
skladuji 8 hodin kryté sterilni rouskou, v uzavienych
a oznacenych kazetach nebo ve specialnich skfinich.
VysSSi stupen dezinfekce pro opakované pouzivané
ortodontické zdravotnické prostfedky doporucuje na-
priklad ve své praci Wichelhaus se spolupracovniky
[11,12]

Diskuse

Problémem v ordinaci ortodontisty je u¢inna dezin-
fekce Ci sterilizace nékterych ortodontickych zdravot-
nickych prostredkl napt. ortodontickych klesti a sou-
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Disease (CJD) must be destroyed, they must not be
sterilized. Sterilization is possible only in case of instru-
ments used in patients with suspect CJD.

Steam sterilizers must be equipped with an antibac-
terial filter. The deviation of actual temperature in the
chamber from the temperature set oscillates during
the process in machines up to 1 sterilization unit (i.e.
cuboid of 54 litres) between 0°C and +4°C.

Dry heat sterilization is used for medical devices
made of metal, glass, china, ceramic and pottery. It is
carried out in machines with forced air ventilation ob-
serving the parameters given in the instructions of ma-
nufacturer. During the sterilization cycle the number of
Bacillus subtilis microorganisms must reduce by at
least 6 orders. The effectiveness is achieved by hea-
ting of sterilized material to high temperatures (160-
180°C), and the exposition lasts from 60 to 20 minutes.
The deviation of the actual temperature in the chamber
from the temperature set during the sterilization pro-
cess oscillates between -1°C and +5°C.

5. Higher level of disinfection is meant for medical
equipment that cannot be sterilized using the procedu-
res mentioned above, and which is used in therapeutic
interventions and examinations of bodily cavities
which are not colonized with microorganisms, or in
physiologically microbial colonized parts of the body.
Prior to a higher level of disinfection the objects are
cleansed (in machines or manually) and dried. In case
they are contaminated with biological material, disin-
fection with virucide effect precedes the cleansing.
Dry medical equipment is immersed into solutions of
disinfectants used for higher level disinfection. Dilution
and usage are given by the manufacturer’s instruc-
tions. After the higher level of disinfection the objects
must be rinsed with sterile distilled water to remove re-
sidual chemical substances. Medical equipment thus
treated is prepared for immediate use, or may be kept
for 8 hours, covered with a sterile drape, in closed and
marked cassettes or in special cabinets. The higher le-
vel disinfection for reusable orthodontic equipment is
recommended e.g.by Wichelhaus et al. [11, 12].

Discussion

The problem in any orthodontic office may be an
effective disinfection or sterilization of some orthodon-
tic medical devices, e.g. orthodontic pliers, and mini-
mum damage done to their surface at the same time.
Orthodontic ,semi-critical“ medical devices require
specific methods of disinfection, sterilization or com-
bination of both. Matlack (1979) gives the review of ste-
rilization procedures for orthodontic instruments and
points out the risk of blunting and corrosion of forceps
during steam sterilization in an autoclave. In 1974 the
American Association of Dental Schools decided that
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Casné minimalizace poskozeni jejich povrchu. Orto-
dontické ,semikritické” zdravotnické prostredky vyza-
duji specialni postupy dezinfekce, sterilizace nebo
kombinaci obou postupll. Matlack ve sdéleni z roku
1979 uvéadi v prehledu vyvoj sterilizacnich postupt
pro ortodontické zdravotnické prostfedky a upozor-
nuje nariziko otupeni klesti a poSkozeni korozi pfi pou-
zivani parni sterilizace autoklavovanim. V roce 1974
American Association of Dental Schools rozhodla, Ze
kvartérni amonné soli se nesmi pouzivat pro dezinfekci
zubnich zdravotnickych prostredk( - zcela neucinné.
Od roku 1975 je doporuceno pouzivat 8% roztok for-
maldehydu v alkoholu nebo 2% vodny roztok aktivo-
vaného glutaraldehydu. Na za¢atku roku 1977 se zaci-
naji sterilizovat ortodontické zdravotnické prostredky
(ortodontické klesté) horkym suchym vzduchem nebo
formaldehyd-alkoholovymi parami. Vyhodou zde byl
kratky sterilizaCni cyklus. Nebylo pozorovano zadné
poskozeni zdravotnickych prostredkl [13]. Osmde-
sata léta minulého stoleti jsou spojena s novymi zava-
znymi infekcemi (virova hepatitida B, HIV). Proti virové
hepatitidé B se zacCinaji oCkovat vybrané skupiny zdra-
votnikd, proti HIV vakcina neexistuje a v populaci
enormné pribyva jedincd s témito infekcemi. Vznika
obava z kontaktu s témito nemocnymi i mezi ortodon-
tisty a existuje obava ze zkfizené kontaminace mezi je-
jich pacienty neucinné sterilizovanymi ortodontickymi
zdravotnickymi prostrfedky [14]. V ordinaci ortodonti-
sty existuje predevsim riziko poruseni integrity sliznice
dutiny Ustni v pribéhu ortodontického osetreni. Pri
praci s dratem mUZze dojit k poruseni integrity sliznice
pacienta a kiize rukou lékare i pfes jednorazovou vyse-
trovaci rukavici. V tomto pfipadé je vzdy nutné myslet
na infekéni agens pfenasena krvi a riziko vzniku ne-
moci z povolani. Zubni Iékafi jsou v CR o&kovani proti
virové hepatitidé B, nicméné existuje riziko dalSich ob-
dobnych infek¢nich agens, napt. plvodce virové he-
patitidy C a HIV [15]. Je mozné namitnout, Ze populace
ortodontickych pacientl nalezi do urcité vékové a so-
cialni skupiny, ve které je riziko pfenosu virové hepati-
tidy C Ci HIV velmi malé [1]. Vzhledem ke stoupajici in-
cidenci obou uvedenych prenosnych infek&nich one-
mocnéni, je nutné i na toto riziko vzdy myslet. Dle
informaci z EPIDATu v letech 2005-2014 pramérny
hlageny vyskyt virové hepatitidy C v CRje v absolutnich
hodnotach 871 [16].

Dalsi vyvoj dezinfekce/sterilizace a sou€asné mini-
malizace poskozeni opakované pouzivanych ortodon-
tickych zdravotnickych prostfedkl probihd dvéma
sméry. Na jedné strané jsou zde snahy technikl o vy-
robu optimalni slitiny, ktera bude vhodna pro vyrobu
ortodontickych zdravotnickych prostredk( a bude od-
povidat pozadavkim na sterilizaci ¢i dezinfekci. Dru-
hym smérem probiha snaha o nalezeni optimalnich
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quarter ammoniac salts must not be used in disinfec-
tion of dental equipment. Since 1975 8% solution of
formaldehyde in alcohol, or 2% water solution of acti-
vated glutaraldehyde have been recommended. At the
beginning of 1977 orthodontic equipment (including
pliers) is sterilized with hot dry air or with formalde-
hyde-alcohol vapours. The advantage is seeninashort
cycle of sterilization. There were no reports on damage
done to the equipment [13]. The 80s of the last century
witnesses new serious infections (viral hepatitis B,
HIV). Selected groups of medical staff started to be
vaccinated against viral hepatitis B; however, there is
not a vaccine against HIV while the number of people
affected with the infections is rising. Orthodontists
are concerned about the contact with people suffering
from the infectious disease as well as about cross-
contamination between their patients due to not effec-
tively sterilized orthodontic instruments and medical
equipment [14]. Disturbance of the integrity of mouth
cavity mucosa during orthodontic intervention repre-
sents the major risk. When using a wire, the integrity
of patient’s mucosa may be disturbed as well as an
orthodontist’s skin even though he or she is using di-
sposable gloves. In such case it is always necessary
to bear in mind infectious agent transmitted via blood,
and the risk of occupational disease. In the Czech Re-
public, dentists are vaccinated against viral B hepati-
tis; nevertheless, there is a risk of other similar infec-
tious agents, e.g. the cause of viral hepatitis B and C,
and HIV [15]. We may object that the population of
orthodontic patients belongs to a specific age and so-
cial group, where the risk of viral hepatitis C or HIV
transmission is relatively low [1]. However, with regard
to increasing prevalence of both infectious diseases
mentioned above, it is necessary to consider the risk.
According to EPIDAT information, between the years
2005 and 2014 the average reported occurrence of vi-
ral hepatitis C in the Czech Republic was 871 [16].

The development of disinfection/sterilization and
minimalization of damage done to reusable orthodon-
tic tools and instruments has been going in two direc-
tions. On the one hand we witness the efforts by tech-
nicians to produce an optimum alloy suitable for manu-
facturing of orthodontic medical equipment and
meeting requirements for sterilization and disinfection.
On the other hand there are efforts to find optimum
conditions for disinfection and sterilization of reusable
orthodontic instruments. Light and electron micros-
copy helps to detect precisely any damage resulting
from inappropriate disinfection or sterilization. The
main task is to find an effective and at the same time
safe method of orthodontic pliers sterilization. Nowa-
days, each manufacturer of orthodontic pliers gives
precise temperature parameters for their sterilization
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podminek pro dezinfekci a sterilizaci opakované pou-
Zivanych ortodontickych zdravotnickych prostredku.
Napomocna je zde svételna a elektronova mikrosko-

pie, ktera velmi presné detekuje vesSkera poskozeni
po nevhodné dezinfekci Ci sterilizaci. Jedna se prede-
v8im o nalezeni u€inné a sou¢asné neposkozujici me-
tody sterilizace ortodontickych klesti. V soucasné

dobé kazdy vyrobce ortodontickych klesti uvadi
presnéteplotniparametry projejich sterilizaci[17]. Vta-

o ucinné dezinfekci Ci sterilizaci ortodontickych ,.semi-

kritickych“ zdravotnickych prostredkd.

Conclusion

[17].Table 2 summarizes the most important reports on
effective disinfection or sterilization of orthodontic
~Semi-critical“ equipment.

Conclusions based on recommendations cited in

the literature on sterilization of orthodontic ,,semi-criti-
cal“ equipment are the following:

- Orthodontic ,,semi-critical appliances should be

Tab. 2: Literarni prehled zpUsobu dekontaminace ortodontickych “semikritickych® zdravotnickych prostfedkd
Tab. 2: Survey of literature on decontamination of orthodontic “semi-critical“ equipment

sterilized or should undergo a higher level of disinfec-
tion after each use,

Autor
Author

Nazev
Title

ZpUsob
desinfekce,
sterilizace

Disinfection,
sterilization

Poznamka

Note(s)

Yezdani A. et al.

Orthodontic instrument
sterilization with microwave
irradiation. J Pharm Bioallied
Sci. 2015, 7 (Suppl 1),
s.111-115.

pouze mikrovinné
zareni 10 min.
dezinfekce 0,01%
chlorhexidin +
mikrovinné zareni
5 min.

only microwave
irra-diation 10 min.;
dis-infection 0.01%
chlor-hexidine +
microwave
irradiation 5 min.

kultivace negativni

kultivace negativni

cultivation negative

cultivation negative

Bhatnagar S. et al.

Infection control strategy in
orthodontic office. Eur. J.
Gen. Dent. 2013, 2, ¢.1,

s. 21-27.

enzymaticky
detergent-ponoreni
ultrazvukova mycka

enzymatic detergent-
immersion
ultra-sound cleaner

riziko koroze
HS, PS, EO
kazety, félie

corrosion risk
DH, SS, EO
cassettes, films

Papaioannou A.

A review of sterilization,
packaging and storage
considerations. for orthodontic
pliers. Int. J. Orthod. Milwaukee
2013, 24, €. 3,s.19-21.

sterilizace klesti -
oteviena pozice klesti

pliers sterilization -
open position

de Almeida C.M.F.

Evaluation of disinfection
methods of orthodontic pliers.
Dent. Press. J. Orthod. 2012,
17, €. 4,s.105-109.

ponofeni- 2%
glutaraldehyd, 30 min.,
oplach vodou

immersion- 2%
glutaraldehyde, 30 min.,
rinse with water

Benyahia H. et al.

Effect of sterilization and
disinfection procedures on the
corrosion of orthodontic ligature
cutters. Int. Orthod. 2012, 10,
¢.1,s.1-15.

chemicka dezinfekce
agresivnéjsi nez PS

chemical disinfection
more aggressive
than SS

povrchova koroze
nebo jamky

surface corrosion or
holes formation

sterilization on the surface
properties of orthodontic
brackets after fitting in the mouth.
Odontostomatol. Trop. 2011, 34,
€. 136, s. 29-34.

SS

Madhuri M. et al. Sterilization Protocol for ultrazvukova mycka ultra-sound cleaner oplach, osusit rinse, air dry
Orthodontic and Endodontic 5-12 min. 5-12 min. vzduchem
Instruments. Indian. J. HS max. 190°C DH max.190°C
Multidiscip. Dent. 2011, 1, &.2, |6-12 min. 6-12 min.
s. 172-178. sterilizace klesti - pliers sterilization -
oteviena pozice klesti| open position
Rerhrhave W. et al. |The effect of autoclave WHO doporuc¢eni PS |WHO recommendation |koroze !!! corrosion !!!

Williams D.W. et al.

Microbial contamination of

Pseudomonas spp.,

Pseudomonas spp.,

dekontaminace nutna!

decontamination

decontamination: a survey of
specialists. J. Orthod 2006, 33,
¢. 1,s.30-37.

ortodontistim
predsterilizace,
sterilizace

orthodontists
pre-sterilization,
sterilization

removable prosthodontic Bacillus spp. CoNS, Bacillus spp. CoNS, required!
appliance from laboratories and |Candida spp. Candida spp.
impact of clinical storage.
Br Dent J. 2011; 211(4):163-6.
Purmal K. et al. Microbial Contamination of nutna sterilizace - PS |sterilization required -
Orthodontic Buccal Tubes from SS
Manufacturers. Int. J. Mol. Sci.
2010, 11, s. 3349-3356.
Benson P.E. et al. Decontamination of orthodontic  |ultrazvukova mycka - |Ultra-sound cleaner -
bands following size zbytky bilkovin residuals of proteins
determination and cleaning.
J. Orthod. 2007,34, €. 1,s. 18-24.
Dowsing P. et al. Molar band re-use and dotaznik UK UK questionnaire for  |doporuceni jen obecna|only general

recommendations
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Wichelhaus A. et al.

Effective Disinfection of
Orthodontic Pliers. J. Orofac.
Orthop. 2006, 67, ¢. 5, s. 316-336.

vyssi stupen
dezinfekce, termalini
dezinfekce (98-100 °C)
5 min.

higher level of
disinfection, thermal
disinfection

(98-100 °C) 5 min.

ultrazvukova mycka

ultra-sound cleaner

Pernier C. et al.

Influence of autoclave sterilization
on the surface parametrs and
mechanical properties of six
orthodontic wires. Eur. J.
Orthodont. 2005, 27, s. 72-81.

PS (18 min. 134 °C)
slitina Ni-Ti, Ti-Mo

SS (18 min. 134 °C)
alloy Ni-Ti, Ti-Mo

beze zmén
povrchovych

a mechanickych
vlastnosti

without any change
done to surface and
mechanical
characteristics

Wichelhaus A. et al.

Corrosion of Orthodontic Pliers
Using Different Sterilization
Procedures. J. Orofac. Orthop.
2004; 65(6):501-511.

doporuceni: a/ vyssi
stupen dezinfekce

b/ termalni dezinfekce
5 min. (HIV 10 min.)

recommendations:

a/ higher level of
disinfection

b/ thermal disinfection
5 min. (HIV 10 min.)

Mazzocchi A.

Orthodontic pliers and
sterilization procedures. Clinical.
Am. J. Orthodont. Dentofacial.
Orthop.1996, 30, s. 30-36

HS - otevfena pozice
klesti, chromovany
povrch

DH - open position of
pliers,
chromium-plated
surface

Fulford M.R. et al.

Decontamination of tried-in
orthodontic molar bands. Eur. J.
Orthodont. 2003, 25, s. 621-622.

enzymaticka
dekontaminace + PS

enzymatic
decontamination + SS

Vendrell R.J. et al.

Effect of steam versus dry-heat
sterilization on the wear of
orthodontic ligature-cutting
pliers. Am. J. Orthod. Dentofacial.
Orthop. 2002, 121, s. 467-471.

neni rozdil mezi HS
+ PS (program suseni)

neni rozdil v poskozeni

no difference between
DH + SS (drying
programme)

no difference in terms
of damage done

kvalita nerez oceli
rozhoduje o poskozeni
klesti

stainless steel quality
affects pliers damage

Jones M.L. et al.

The effect of routine steam
autoclaving on orthodontic pliers.

PS poskozeni ortodon-
tickych klesti,

SS damage done to
orthodontic pliers,

kvalita materialu
rozhoduje o poskozeni

material quality affects
the degree of damage

HS dlouha expozice,
PS 8% roztok
formaldehydu

v alkoholu,

2% vodny roztok
aktivovaného
glutaraldehydu

DH long exposition
SS 8% solution of
formaldehyde in
alcohol

2% aqueous solution
of activated
glutaraldehyde

Eur. J. Orthodont. 1993, 15,|materidl - myti material - washing
s.281-290. - lubrikant-PS - lubricating 0il-SS
Hohlt W.F. et al. Sterilization of orthodontic ultrazvukova myc¢ka - |Ultra-sound cleaner -
instruments and bands in sterilizace v kazeté, HS |sterilization in cassette,
cassettes. Am. J. Orthodont. DH
Dentofacial. Orthop. 1990, 98,
¢.5,s.411-416.
Jones M.L. An initial assessment of the effect|PS, automatické myti - | SS, automatic cleaning -
on orthodontic pliers of various |detergent 60 °C, detergent 60 °C,
sterilization/disinfection regimes. |suseni horkym hot air drying 5 min.,
Br. J. Orthod. 1989, 16, ¢. 4, vzduchem 5 min., SS 136 °C 3,5 min.,
s. 251-258. PS 136 °C 3,5 min., standard treatment of
standardni oSetreni pliers with oil lubricant
klesti olejovym
lubrikantem
Payne G.S. Sterilization and disinfection inthe|PS 115,6 °C SS115,6 °C v obou piipadech in both cases damage
orthodontic office: A practical 15-40 min. 15-40 min. poskozeni tepelné done to thermally
approach. Am. J. Orthod. HS 160°C 1-2 hod. DH 160°C 1-2 hours  |labilnich material( unstable materials
Dentofacia.l Orthop. 1986, 90,
€. 3, s. 250-252.
Matlack R.E. Instrument Sterilization kvartérni amonné Quarternary ammonium [neuc¢inné ineffective
In Orthodontic Offices. Angle slouceniny, compounds KOROZE CORROSION
Orthod. 1979, 49, s. 205-211. EQ ucinny-ziidka EO effective-rarely oba pfipravky optimalni|both means optimal for
pouzivany, used pro ortodontické orthodontic medical

zdravotnické
prostiedky!!!!

devices!!!

ysveétlivky: HS - horkovzdusna sterilizace; PS - parni sterilizace; EO - sterilizace ethylenoxidem.

Key: DH - dry heat sterilization; SS - steam sterilization; EO - sterilization with ethylenoxide

Zavér

Zaveéry, plynouci z doporuceni v uvedené literature

o sterilizaci ortodontickych ,,semikritickych“ zdravot-
nickych prostredkd, jsou nasledujici:

- ortodontické ,semikritické” zdravotnické pro-

stredky se po kazdém pouziti doporucuji sterilizovat

nebo podrobit vy$Simu stupni dezinfekce,
- dekontaminaci i sterilizaci provadét dle doporu-

Ceni vyrobce,

- pfi dekontaminaci neprodluzovat dobu ponoreni
do pripraveného dezinfekéniho roztoku, oplach sterilni

destilovanou vodou,
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- Decontamination and sterilization should strictly

follow the manufacturer’s instructions,

- In decontamination the time of immersion in disin-
fection solution should not be prolonged, appliances

should be rinsed with sterile distilled water,

- Ultrasound cleanser is not suitable for mechanical

cleaning, there remain residues of proteins from biolo-
gical material,

- Drying prior to sterilization should be done with

with a cotton cloth is not sufficient,

pressurized filtered hot air, the maximum attention
should be paid to the joint of orthodontic pliers; drying
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- ultrazvukova CistiCka pro mechanickou ocistu
neni vhodna, zlstavaji zbytky bilkovin z biologického
materidlu,

- osuseni pred sterilizaci se ma provadét stlaenym
filtrovanym horkym vzduchem, maximalni pozornost
vénovat kloubu ortodontickych klesti, osuSeni baviné-
nou latkou neni dostate¢né,

- klouby ortodontickych klesti oSetfit olejovym lubri-
kantem,

- klesté sterilizovat v oteviené pozici,

- pfi horkovzdusné sterilizaci nesmi teplota presah-
nout 193°C,

- pfi parni sterilizaci musi mit autoklav program ,,su-
Seni“, pti tomto zplsobu sterilizace mize dojit k po-
Skozeni povrchu - korozi (snadné odstranéni), jamkami
(nelze odstranit),

- vzdy sterilizovat balené zdravotnické prostredky a

- kvalitni slitina, pochromovany povrch, peclivé
oSetfovani zaruc¢i dlouhodobou trvanlivost neposko-
zenych ortodontickych ,,semikritickych” zdravotnic-
kych prostredk.

Autofi nemaji komeréni, vlastnické nebo finan¢ni zajmy na pro-
duktech nebo spole¢nostech popsanych v tomto &lanku.

- Joint of orthodontic pliers should be treated with
an oil lubricant;

- Pliers should be sterilized in an open position,

- In sterilization with hot air, the temperature should
not extend 193°C,

- In steam sterilization, the autoclave must have the
»drying“ programme; in this kind of sterilization surface
may be injured - corrosion (easy removed), hollows (ir-
reversible damage),

- Packed medical equipment should be always ste-
rilized,

- A good quality alloy, chrome plated surface, care-
ful treatment guarantee long durability of intact ortho-
dontic ,,semi-critical® medical equipment.

The authors have no commercial, ownership or financial interests
in the products or companies mentioned in the article.
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