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THE STUDY OF THE PRODUCT RANGE OF MODERN ORAL
CARE DEVICES - IRRIGATORS

Research over the past decade has found that the etiology of periodontal disease is a bacterial infec-
tion. Efficient ongoing removal of dental plaque is essential, but this may not be enough to completely
eliminate the disease. An oral irrigator has been shown to be effective in reducing inflammatory responses
associated with periodontal disease for daily use. It has been proven that the daily use of the oral cavity ir-
rigator reduces plaque, concretion, gingivitis, bleeding, and the depth of periodontal probing.

Aim. To investigate the modern assortment of irrigators available at the domestic market, conduct the
commodity analysis, study their purpose, design features of these devices and their components, as well as
the principles of operation and consumer properties.

Materials and Methods. The informational, retrospective methods, as well as the materials based on
research of scientific literature, Internet resources and own conclusions were used.

Results. As a result of the research the authors provided a short historical perspective on the features
and necessity of creating devices - irrigators. The current assortment of irrigators, their diversity, purpose,
elements of construction, configuration, principles of operation of the device, general technical characteris-
tics have been analyzed. A detailed study of technical characteristics and the comparison of design features
of different types of irrigators have been carried out. As a result of the research, it has been determined that
this apparatus is represented only by foreign manufacturers at the Ukrainian market. Due to the annual
modernization of dental equipment the commodity analysis of irrigators is a hot topic, which must be con-
stantly studied. This will enable modern distributors and pharmacists to thoroughly possess information
about irrigators and to bring it to consumers.

Conclusions. The knowledge of the assortment, types, principles of operation, peculiarities of con-
struction and technical characteristics of irrigators are the basis for consumers to receive high-quality and
affordable devices, which will guarantee timely and high-quality oral care.
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Minicmepcmea oxopoHu 3dopog’st Ykpainu, M. Xapkie

JOC/II>KEHHS TOBAPHOI'O ACOPTUMEHTY CYYACHMUX AIIAPATIB I3 JOIVISAAY
3A POTOBOIO NIOPOKHHUHOIO - IPUTATOPIB

OcTaHHIM YacoM J0CTiPKEeHHSIMU YCTAHOBJIEHO, L0 €Ti0JIOTisl MapoJOHTO3Y — Lie 6baKTepiasbHa iH-
dexuis. [loctiliHe edekTHBHe BUjaleHHS 3yOHUX BiJIK/IaZileHb Ma€ BaXKJIMBe 3HAUYEHHS, ajie LIbOI'0 MOXKe
OyTH HEJIOCTATHLO, 11106 MOBHICTIO 3aM06IirTH XBopo6i. OpasbHUM ipUraTop NpojeMOHCTPYBaB CBOIO edek-
TUBHICTb Y 3MeHILEeHH] 3aNa/JIbHUX peaKIlil, 0B A3aHMX i3 IapOZ0HTO30M, 3a YMOBH LIJ0ZleHHOI'0 3aCTOCY-
BaHH{. ll]o/ileHHe 3ponIeHHsT POTOBOI MOPOXKHUHH IpUraToOpoM 3MeHIIy€e 3yOHUH HaJIIT, KOHKPEMEHT, TiHTi-
BiT, KPOBOTeYY, IMTIMOUHY 30H/yBaHHS NapoJOHTAIbHUX KapMaHiB.

MeTa: JoCliP)KeHHA Cy4acHOro aCOPTUMEHTY ipuraTopis, Ipe/CcTaBJeHUX Ha BITYN3HAHOMY PUHKY
TOBapiB, TOBApO3HABYMH aHaJII3 IX IpU3HAYEHHS, BUBYEHHS KOHCTPYKTHBHHUX 0COGJIMBOCTEN MPUJIA/iB
Ta iX KOMIIJIEKTYBaJ/IbHUX, 2 TAKOX MPUHLUINIB PO60TH Ta CNOXXUBYUX BJIACTUBOCTEH.

Marepiaiu Ta MeTogM: iHpopMaLiiHUH, peTPOCIEeKTUBHUY, 3aCHOBaHi Ha A0C/IiPKeHHI HayKOBO1
JliTepaTypy, MaTepiajiB iIHTepHeT-pecypciB i BJJACHUX BUCHOBKIB.

PesynbTraTu. 3a pe3y/bTaTaMu JOCAi1KEHb aBTOPAMHY HaBe/leHO KOPOTKi iCTOPUYHI acleKTH 10,0
0C06JIMBOCTEN Ta HEOOXIAHOCTI CTBOpPEHHS ipUraTopis, MpoaHasi30BaHO iX Cy4YacHUN aCOPTUMEHT, pi3-
HOBU/Y, IPU3HAYEHHs, eJIeMeHTH KOHCTPYKILii, KOMIJIEeKTali0, IPUHIUIN PO6OTH, 3arajbHi TeXHiuHi
XapaKTepUCTUKHU. [IpoBesieHO JeTalbHe BUBYEHHSA TEXHIYHUX XapaKTEPUCTUK Ta NIOPIBHAHHA KOHCTPYK-
TUBHHUX 0COGJIMBOCTEN Pi3HUX BUJIB ipuraTopis. BusHauyeHo, 110 Lel anapaT Ha pUHKY YKpaiHu npej-
CTaBJIEHUH TIbKYU 3apyOi)KHUMHU BUPOOHUKAMU. Y 3B’A3KY 3 yJJOCKOHAJIEHHSM 3 KOXKHUM POKOM 006J1a/-
HaHHS y CTOMaToJIOTi] IpoBefieHUI ToBapo3HaBYMi aHa/i3 ipUuraTopiB € akTyaJIbHOI TEMaTHKOIO, IKY
Heo6XiZiHO mocTiHO BUBYATH. Lle JacTh MOX/IMBICTb Cy4yaCHUM NpPoOBi3opaM Ta papMaleBTaM JOCKOHAIO
BoJIOZiTH iHPOpMaIi€ro Mo10 ipUraTopiB Ta JOHOCUTH ii /10 CIIO’KHUBAYiB.

BHCHOBKU. 3HaHHSI aCOPTUMEHTY, TUIiB, IPUHLUIIB pO6GOTH, 0COGIUBOCTEN KOHCTPYKLI i TexHiY-
HHUX XapaKTEePUCTHUK IpUraTOpiB € OCHOBOIO /1 OTPMMaHHA CIOXXUBa4YaMH AKICHUX Ta JOCTYIHUX IIPU-
J1aJiiB, 10 Gy/ie rapaHTiEI0 CBOEYACHOTO Ta IKiCHOTO JIOIVISA/Y 32 POTOBOIO IIOPOXKHUHOIO.

Katouoei cioea: ToBapo3HaBUMH aHaJi3; ipuraTop; acOpTUMeHT; kJacudikalis; NpU3HaYeHHs;
KOHCTPYKTHUBHI 0COGJIMBOCTI.
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WUCCNEAOBAHUE TOBAPHOTO ACCOPTUMEHTA COBPEMEHHBIX ATIIIAPATOB I10 YXOAY
3A POTOBOM MOJIOCThIO - HPPUTATOPOB

B nociiegHee BpeMsa Hcc/lel0BaHUAMHU YCTAHOBJIEHO, YTO 3THOJIOTUA NAPOJOHTO3a — 3TO GaKTepH-
asnbHasg uHQekuus. [loctosiHHOe 3¢ deKTUBHOE yAaleHUe 3yOHbIX OTVIOXKEHUH HMeeT BaXKHOe 3HAYeHUe,
HO 3TOT0 MOXET ObITh HEJOCTATOYHO, YTOOBI MOJIHOCTBIO NPEAOTBPATUTh 3a60eBaHKe. OpasibHBIN Up-
puUraTop npoJeMOHCTPUPOBaJ CBOK 3PpPeKTUBHOCTB [/l YMEHbLIEHU BOCIAJUTeNbHbBIX PeaKIUH, CBA-
3aHHBIX C TAPOAOHTO30M, IPH eXKeJIHeBHOM NpUMeHeHUH. Exxe/JHeBHOe OpollleHre pOTOBOH MOJIOCTH Hp-
pUraTopoM yMeHblIaeT 3y6HOH HaJleT, KOHKPEMEHT, TMHTUBUT, KPOBOTEUEHHE, [JIyOUHY 30HAUPOBAHUS
Hapo/lOHTA/JbHBIX KAPMaHOB.

Iless: vcciefoBaHNE COBPEMEHHOTO aCCOPTUMEHTA UPPUTATOPOB, IPe/[CTaBJIeHHbIX HAa OTe4eCTBEH-
HOM PBIHKE TOBApOB, TOBAapOBeAYECKUM aHa/NN3 UX Ha3HAYEeHUS, KOHCTPYKTHUBHbBIX 0COGEHHOCTEH NpH-
60pOB M UX KOMIUIEKTYIOLINX, @ TAK)Ke IPUHIIMIIOB PabOThI U MOTPE6UTENbCKUX CBOHCTB.

MaTtepuasibl 1 MeToAbl: MHGOPMAIMOHHBIH, peTPOCIeKTUBHBIN, OCHOBaHHbIe Ha UCCJIe/JOBAHUU Ha-
YYHOH JIUTEPATYPBI, MATEPUAIOB UHTEPHET-PECYPCOB U COGCTBEHHBIX BbIBO/IOB.

PesysbraThl. [1o pe3ysbTaTaM HccjleJ0BaHUH aBTOPaMH NPUBE/I€HbI KPAaTKHE HCTOPUYEeCKHe aclek-
Thl OTHOCHUTEJIbHO 0COGEHHOCTeH 1 He0OX0AUMOCTH CO3/IaHUs HPPUTATOPOB, MPOaHAIU3UPOBAH UX COBpe-
MEHHBIN aCCOPTUMEHT, PAa3HOBU/JHOCTH, Ha3HAUY€EHHE, 3JIeMEHTbl KOHCTPYKLMH, KOMIIJIEKTALUS, TPUHIUIT
paboTel Npubopa, 061 Me TEXHUYECKHE XapaKTepUCTHUKU. [I[poBesieHO JleTa/IbHOe H3yYeHHe U CPaBHEHUE
KOHCTPYKTHUBHBIX 0COGEHHOCTEN Pa3/IMUHbIX BU/IOB HPPUTAaTOPOB. YCTAaHOBJIEHO, YTO Ha PhIHKE YKPaUHbI
annapar npeZcTaB/eH TOJIbKO 3apy6exKHbIMY NPOU3BOAUTE/ISIMU. B CBSI3U C COBEpIIEHCTBOBAHUEM C KaX-
JIbIM T'0ZIl0M 060py/l0BaHHUS B CTOMATOJIOIMH NPOBeleHHbIH TOBApOBeYeCKUI aHa/Iu3 UPPUTATOPOB AB-
JISIeTCsl aKTya/IbHOM TeMaTHKOM, KOTOPYI0 HE06X0ANMO MOCTOSTHHO U3y4YaTh. TO M03BOJIUT COBPEMEHHBIM
NpOBHU30paM U ¢papMaleBTaM B COBEPLIEHCTBE BJIaZeTh HHOpMaLel 06 uppUraTopax v JJOHOCUTb ee
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Jl0 IOTpeOUTEen.

BbIBOAbI. 3HaHHE ACCOPTHMEHTA, MPUHIMIIOB PAabOThl, TUNOB, KOHCTPYKIMH U TEXHUYECKUX XapaK-
TEPUCTUK UPPUTATOPOB SIBJISETCS OCHOBOH JJIst TOJIyYeHUs TIOTPEOUTENAMH KaueCTBEHHBIX U JJOCTYTI-
HBIX IPU6GOPOB, YTO U OyAeT rapaHTHell CBOeBPEMEHHOT0 ¥ KayeCTBEHHOT0 YX0/1a 3a MOJIOCThIO PTa.

Kiouesvle cs108a: ToBapoBeAUeCKU aHAIN3; UPPUTaTOP; ACCOPTUMEHT; KJIacCCUPUKALUs; Ha3HAUYeHHUE;

KOHCTPYKTHBHbIE 0COBEHHOCTH.

Statement of the problem. The knowledge
of the assortment, purpose and principles of
operation of irrigators is very important and
relevant not only for pharmacists, but also for
ordinary consumers. In the educational pro-
cess, the Department of Commodity Science
of the National University of Pharmacy (NUPh)
teaches the topics of the discipline “Medical and
Pharmaceutical Commodity Science”, in par-
ticular “Commodity Analysis of Medical De-
vices and Apparatuses”. The main task of the
Department is to provide students with theo-
retical knowledge and practical skills when
working with a range of medical devices, and
it is certainly useful for the practical activities
of future pharmacists. Studying the range of ir-
rigators is one of the points of this topic. In recent
years, the urgency of the problems of treat-
ment and prevention of periodontal diseases,
cleaning and prevention of plaque has grown
significantly. Systematization of knowledge of
the modern product range of irrigators will
help the specialist to explain to the consumer
all advantages or disadvantages of this type of
product, to orient the consumer when choos-
ing and purchasing these devices.

At the present stage of the economic de-
velopment, including the medical industry, the
issue of not only creating, but also bringing an
innovative product to the consumer becomes
relevant and timely. Recently, dentists are in-
creasingly recommending their patients to pur-
chase such device as an irrigator for oral hy-
giene. According to the dentists, the main pro-
blem of the 21-st century is periodontitis, which
is caused by microorganisms that are found in
large numbers in the oral cavity. The innova-
tiveness of the irrigator is that the device is
able to maintain the gum tissue and teeth in
a constantly healthy condition due to the lat-
est technology of irrigation of the oral cavity,
teeth, gingival folds and hard-to-reach places
with a pulsating stream of water with different
supply pressures. Due to pulses of different
strength, the creation of a directed thin flow
of water and the use of the necessary nozzles
of the irrigator there is a thorough rehabilita-
tion of the oral cavity, even in patients with
braces, implants and crowns.

Analysis of recent research and publi-
cations. Analyzing a number of the literature
sources we found that the product range and
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technical characteristics of irrigators were stu-
died previously in the works of S. M. Kovalen-
ko, T. R. Zemlyanoi, as well as C. Jahn, G. M. Kurtz-
man, Hughes - researchers at USA universi-
ties, who conducted clinical trials of irrigator
nozzles and proved that the dental stream of
water was a tool to reduce bleeding of gums
and gingivitis [1-3]. However, there are almost
no publications related to the analysis of the
range of irrigators as one of the types of medi-
cal products. A detailed study and comparison
of design features, range, features of the use
of irrigators, as well as the commodity analy-
sis have not been practically carried out.

Objective statement of the article. Taking
into account the above-mentioned relevance
the actual aim of this work is the study of the
product range and the principle of operation
of irrigators, as well as the stages of the com-
modity analysis; analysis of the modern range
of irrigators, their varieties, purpose, design
elements, equipment, principle of operation
and calibration of devices, stages of the com-
modity analysis, general technical characteris-
tics; a detailed study and comparison of de-
sign features of different types of irrigators.

Identification of aspects of the problem
unsolved previously. Today, the pharmaceu-
tical market offers consumers a wide range of
irrigators of foreign production. This article is
devoted to the analysis of the domestic market
of irrigators, the study of their consumer pro-
perties, principles of work, the commodity ana-
lysis, and peculiarities of this type of goods.

Presentation of the main material of the
research. The objects of these studies were
the modern types of irrigators used to per-
form preventive and curative interventions in
the prevention and treatment of periodontal
infections.

Irrigators are a technical device designed
to care for the oral cavity. They are used to
clean the interdental space and gingival folds,
massage gums and the oral cavity with a pul-
sating stream of water, improving the blood
circulation [4-5].

The principle of operation of an irrigator is
that a jet under pressure is fed into the oral ca-
vity, washing away food debris and pathogens.
When you turn the irrigator on, the compres-
sor creates pressure in the tank, and under its
effect the liquid enters the nozzle [6].

Purification occurs under the action of
a pulsating water jet. The water pressure can
be adjusted. Adjustable jet pressure allows
a thoroughly cleaning of the interdental spaces
where a toothbrush is ineffective, as well as
makes it possible to massage the gums, there-
by improving the blood supply in them. The en-
tire surface of the teeth, gingival folds, gums,
and the tongue are cleaned [7-9].

The clinical trials have shown that the key
effect is the jet pulsation. Short strong pulses
remove bacteria from under the gums and in-
terdental spaces.

Purified water is supplied from the tank
(in stationary models the volume of the tank
is greater than in portable and flowing ones).
The device of the irrigator allows using other
liquids, which have a number of effects (anti-
septic, refreshing, medical, etc.) [10].

Irrigators are classified by types of energy
sources. They are stationary, portable, flow and
mechanical [11].

Irrigators on water supply are classified into
devices: with a single jet, a pulsating jet, pulsed
water supply, microbubble technology.

Single jet. These devices form a thin con-
tinuous stream. This technology is considered
obsolete as it does not clean the oral cavity ef-
ficiently.

Pulsating jet (turbo flow). The stream of wa-
ter is thin and pulsating. The pulsation is very
short; therefore, it is difficult to notice. Appro-
ximately 1200 micro-pulses occur per minute.
Due to this feature, microhydraulic shocks are
created, they are used to more effectively re-
move food debris and soft plaque.

Pulsed water supply. The liquid flows in wa-
ves, pulsating. These impulses are minimal and
are not felt by the gums and teeth, but well re-
move tartar and plaque.

Microbubble technology. This technology is
considered to be the most advanced. The wa-
ter flow mixes with air bubbles; due to this
microhydraulic shocks are created. They help
to completely remove food debris between the
teeth. Moreover, water is saturated with oxy-
gen, which helps to destroy the pathogenic mic-
roflora. This is especially important for pa-
tients suffering from periodontitis [12].

Irrigators are also classified into family
(stationary) and individual (portable, road,
portable).
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Table 1

CLASSIFICATION OF IRRIGATORS BY TYPES OF ENERGY SOURCES

Classification
of irrigators

Description and the type of source

Type of irrigator

Stationary

They are rather large devices with a three-dimensional tank i
that allows using them for the whole family. Power supply y
from the electricity mains

;e

Portable

It is a compact type irrigator; battery powered. 5
Due to the lower power, it is possible to use only by one ;
person. This is an individual type of an irrigator

Flow

They are installed on a water tap, work by using the pressure
of the water supply system. They do not require electricity. &
The tap valves adjust the liquid pressure

Mechanical

These are portable devices, in which the pressure required
to form a jet is achieved by mechanical action on the piston.
There is a button or key on the body of the device, which )
must be squeezed with the hand to create the necessary B

pressure

Fig. 1. The

stationary irrigator (firm Little Doctor
(Singapore): 1 - the tank cover for water;
2 - the container for water; 3 - the device case;
4 - the regulator of the stream pressure;
5 - anozzle; 6 - the department for storage
of nozzles 7 - on / off button, 8 - the water supply
switch, 9 - the irrigator handle, 10 - a tube

Let us consider the structure of a station-
ary irrigator on the example of the AQUAJET
LD-A8 model (firm Little Doctor (Singapore)
(Fig. 1).

Analyzing Fig. 1 by the complete set and
structure of the irrigator the attention should
be paid that the main components include the
device case where the compressor, the water
jet pressure regulator, the container and noz-
zles are located. The use of the device depend-
ing on the purpose is due to the use of differ-
ent types of interchangeable nozzles [13].

After analyzing a number of stationary and
portable models of irrigators it has been found

structure of an AQUAJET LD-A8

that most modern models of irrigators are equip-

ped with the following replaceable nozzles:

e astandard nozzIle is used in regular cleaning
of the oral cavity;

e aperiodontal nozzle is designed for cleaning
gingival (periodontal) pockets;

e anozzle for cleaning the tongue frees from
plaque on the tongue, refreshes the breath;

CoyianvHuli MapkemuHe ma ¢apmMaxKoeKkoHOMIVHI 0CAIONHCeHHS
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Table 2

THE ASSORTMENT ANALYSIS OF IRRIGATORS PRESENTED AT THE UKRAINIAN MARKET

Stationary irrigator Little Doctor (Singapore)

Waterpik (USA), Oral-B (Germany), SoWash (Italy), JETPIK (USA),

Portable irrigator

Waterpik (USA), Oral-B (Germany), SoWash (Italy), JETPIK (USA),
Philips (Netherlands), Waterpulse (Italy)

Flow irrigators

SoWash (Italy), Philips (Netherlands), Oral-B (Germany)

Mechanical irrigators

Achepower (Chine), Power Floss (China)

1 2 3 4 5 6 7

Fig. 2. Nozzles of irrigators: 1 - a nozzle for
cleaning the tongue, 2 - an orthodontic nozzle,
3 - a nozzle for washing of the nasopharynx,
4, 5 - a periodontal nozzle,

6, 7 - a nozzle for teeth whitening

e an orthodontic nozzle is used for care of bra-
ces and other orthodontic designs, main-
tains cleanliness of knots and details of
systems, prolongs their service life;

e anozzle-brush cleans the teeth like a clas-
sic toothbrush, massages the gums;

e anozzle for teeth whitening is used for white-
ning and polishing the enamel;

e a nozzle for washing of the nasopharynx.
This is a special nozzle for irrigation and
cleaning of the nasal cavity.

[t should be noted that the technical capa-
bilities of irrigators are the most important cha-
racteristics that affect performance, efficiency
and cost [14]. They are water jet power, jet
pulsation, tank volume, number of modes.

Water jet power. By this indicator, you can
fairly objectively assess the capabilities of the
device. As a rule, in expensive models this va-
lue is higher. Stationary models have more jet

power than portable ones. Although there are
exceptions: a Revyline RL 400 portable irriga-
tor develops pressure up to 820 kPa, which is
higher than many stationary models have.

The power (pressure) of the irrigator jet is
measured in kilopascals (kPa). The vast majority
of models have the power control, which al-
lows selecting the liquid pressure individually.

Jet pulsation. Most modern models of irri-
gators use a pulsating type of the working jet.
The optimal frequency that provides effective
and comfortable cleaning is 1200 pulsations
per minute. There are models with a higher
jet pulsation (1700 and above).

Tank volume. As a rule, 150-200 ml of wa-
ter is required for one full-fledged brushing
of the teeth. The volume of the tank, even in
portable models, allows such cleaning to be
carried out without additional water filling.
In stationary models, the tanks are much more
capacious (from 0.5 liters). This volume is enough
for several procedures.

Number of modes. The ability to change the
operating mode, and the pressure level of the
liquid flow significantly expand the capabili-
ties of the device, allow selecting the neces-
sary ones.

We analyzed the modern range of irriga-
tors presented at the market of medical devi-
ces in Ukraine (Tab. 2).

Analyzing the data obtained it has been
found that today the following manufacturers
supply irrigators to the Ukrainian market: Wa-
terpik (USA), Oral-B (Germany), SoWash (Ita-
ly), JETPIK (USA), Philips (Netherlands), Little
Doctor (Singapore) and others. It should be
noted that this type of medical devices is not
produced in Ukraine.

Conclusions and prospects for further
research. According to the studies of the
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product range of irrigators, it has been found
that the largest assortment of these devices
in Ukraine is represented by foreign manu-
facturers, namely a number of the world-fa-
mous manufacturers, such as Waterpik (USA),
Oral-B (Germany), SoWash (Italy), JETPIK (USA),
Philips (Netherlands), Little Doctor (Singapore)
and others. Therefore, our country needs to im-
prove its own research in the development of
new types of this product, as well as to adopt
the experience of foreign manufacturers.

To improve the practical training of students
studying the discipline “Medical and Phar-
maceutical Commodity” at the Department of

Commodity Science of the NUPh and to reduce
the gap between theoretical knowledge and prac-
tical skills, practitioners from Little Doctor In-
ternational (S) Pte. Ltd. (Singapore) were invi-
tedto conductlecturesand workshopson“Com-
modity analysis of medical devices and appa-
ratuses” for full-time and part-time students.

It has been analyzed that the range of irri-
gators at the Ukrainian market is represented
by rather large number of products, and it al-
lows the consumer to choose the necessary
product that will fully meet his needs.

Conflict of interests: authors have no con-
flict of interests to declare.
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