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Abstract

Introduction: Quality is the foremost objective of healthcargamisms and it is frequently the subject of
intense discourse because of not only the citipatients’ requirements but health administratiomsl a
professionals’ goals and aims as well.

Objectives. The aim of the present study is to show the siggniice of quality system 1SO 13485:2003 and
modern tendencies round this in the internatiogality and in our country.

Method: An online, systematic peer-reviewed search in MegdlPubmed and the Cochrane Database with
meta-analysis of the search results was condu@teel.retrieved studies were then screened to metirte
inclusion criteria, i.e. relevance, significant miggs in correspondence with this paper’s objestisad of
interest to an international health-professionatership.

Results: The present study constitutes a theoretical aggbrof quality in healthcare environment, as welha
presentation and description of the ways and peese$or quality measurement and quality of headtre c
services improvement. Initially, quality is concepiy determined as a general idea, but mainly $o@ion
health sector and the providing services. Acuteoirignce is given on quality measurement methodsauld,

as well as on the administrative processes thabeaapplied to continuously improve and ensuredayaate
level of quality. An important part of this study/the delineation of quality system of ISO 134882 s this is
internationally and domestically applied in thddief Biomedical Engineering.

Conclusion: Given the need for implementation of the prevalemtopean and National legislation, in order to
ensure the safe distribution of medical equipmeck the prevention of possible adverse incidents pitesent
study was realized.

Keywords. Healthcare, Healthcare Quality, Biomedical Engiimeg 1ISO 13485

I ntroduction These measurements can be performed
individually or simultaneously and they are
Quality in health services is an intension thas itaccompanied by administrative processes aiming
not easy to be precisely determined. The offerabfthe provision of high standard health services.
health services is not a standardized process Foatthis reason, quality assurance programs are
is always based on predetermined models. @pelied (Shipley et al., 2000; Turnbull and
subjective perception of patient, but also tHembree, 1999; Crawford and Kessel, 1996;
relation between patient and health professioBhbrt and Rahim, 1995).
encumbers even more the precise determinaliomodern health systems, is particularly intense
of quality. the need for provision of high standard health
The measurement of quality is also importantsérvices that will cover the needs and users’
is supported by the existing structure, thgpectations. Health systems adopt permanently
processes that are followed during the provisioore directives, based on scientific studies,
of health care and by the results that are achiefeclising in the reduction of medical errors and in
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the enhancement of patient’s safety that uses it8@3 13485 and Application in Biomedical

particular health system (Tountas, 2003; EklofErigineering

al., 1999; Sitzia and Wood, 1997; Brashier et al., ]

1996). The International S'tandard 13435:2003 (1SO
As results from the study of modern bibliography3485:2003), determines the requirements for a
onto subject of health services quality, the mod8Hflity management system that can be used by
tendencies require, as their sanitary organism&fnorganization for the design, the development,
its entirety, they apply similar administrati/®@ production, the installation and the
processes, in all spectrum of their operations/Tntenance of medical devices, as well as the
that they ensure a high and Continuoug98|gn, the'development and the provision 'of
improved level of quality in the services thgﬁlgtlve serwces._lt can be also' usgd frqm partles
provide. Of course, several writers examine aldgide and outside an organization, including
other aspects of quality. Thus, many perfoﬁﬁrt_lﬂcatlon institutions  so that is assessed the
studies, in order to realize the existing level &Rility of an organization to meet customers’ and
health services' quality of a health organizatid@W requirements. The requirements of the quality
drawing their data from patients’ opinions th@{@nagement system that are determined in this
became receptors of the provided health servifégrnational Standard are complementary to
and then to propose ways of quality improveméﬁ_ﬁhn'cal_ reqwremer)ts for the products. There is a
in cases where the provided quality is judged I¥{¢le variety of medical devices and some of the
(Tsirintani et al., 2010; Niakas and Gnarde@}rtlcular requirements of this International
2000; Kyriopoulos et al., 1994). Standard only apply to named groups of medical
The sector of Biomedical Engineering could rigvices. (ELOT EN ISO 13485:2004 §0.1).

be excluded from the above frame. The nature of

this science, it's objective, it's entanglementhwitSO 13485 Process Approach

the rapld Qevelopment. of "[echnology' as well 2D 13485:2003 constitutes a process of quality
the being in effect legislative frame impose t

o . : . eanagement. As a process, it can be considered
application of quality systems in each of it

: . : o 1L activity that it receives inputs and converts
aspect. Biomedical Engineering is the appllcatk m to outputs. In order to function effectively

of positive sciences’ principles in the analysig alh organization must determine and manage many
resolution of problems in the sectors of Medicifi

and Biology. In many health sectors as are [fked processes. Often the produced outputs

i d th frontati £l a process constitute the immediate inputs of
prevention an € conirontation Ol TINESSES B qyy process (ELOT EN ISO 13485:2004

patients’ rehabilitation e.g. with kinetic proble:%zz)_ While this is a stand-alone standard, it is

the role qf Biom_edical Engineering is essen sed on ISO 9001:2000 (ELOT EN ISO 9001,
The creation of life supports systems, the de 0)

2Pedat%rr?attla?n aOf |'Z:;[gl(:;al aﬁ:jgagsstgumts also tI O(r) 13485:2003 determines the requirements for
' PPt y 9 quality management system, when an

persons W't.h special needs aiming  at th&l anization needs to prove its ability to provide
education with computers and their rehabilitati dical devices and relative services that

and employment into social communl'%b sequently satisfy customers’ requirements and

constitutes the modern applications of Biomedi applicable law requirements in the medical
Englnegr]ng. The advancement. and requUIrtMeliGices and their relative services. The
of Medicine as well as the rapid and speciali damental objective of this standard is to

progress of B_lomedlcal Englneerl_ng, _creat_ed Gilitate the accordance of law requirements of
need for specialized executives with final aim t Sdical devices for the quality management
narrow collaboration of clinical medicine wit ystems. It includes certain concrete requirements

technology and - specifically with B'Omed'c? r the medical devices and it excludes certain of

Engineering. The role of a biomedical engineeli requirements of ISO 9001:2000 that are not
closely connected with the management of he table as law requirements '
u :

technology inside hospitals, clinics and mor
generally in the sector of Health. Unfortunatelpplication

in our country there is big scientific void in the

application of quality systems in the area éfll requirements of this standard concern
Biomedical Engineering (Biomedical Systen®fganizations that provide medical devices,
2011; Samaras, 2011). independently type or size of the organization. If
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the law requirements allow exceptions in tBecumentation Requirements

controls of designing and development, this can _ _

be used substantiation for their exception from ff2¢ documentation of a quality management
quality management system. These regulati§hgiem should without fail include the argued
can provide alternative arrangements that ard@HCy statements and objective aims on quality, a
be addressed in the quality management syste@i@ity handbook, the argued processes that are
is organization’s responsibility for ensuring thigauired by this standard, the documents that are
conformity statements with this standard refidlgeded from the organization in order to ensure
the exception of controls of design afge effective designing, operation and control of
development. The processes required by tHisProcesses, the required files by_thls standa}rd
standard, that are applicable in medical devigdl also any other documentation that is
but that are not executed by the organizatifteérmined by national or local law regulations.
constitute organization’s responsibility and dfe cases that the standard determine that a
accounted for in the organization’s qualifgauirement, process, activity or special
management system (ELOT EN ISO 13485:2d64ulation is argued, this should be placed in

§1.2). application and maintain itself. For each type or
model of medical device, the organism should
Quality Management System establish and maintain a file, that or he contains

o ) recognizes documents that determine the
The organization shall establish, documepfeduct's specifications and the requirements of
implement and maintain a quality managemegflity management system. These documents
system in order to increase his effectivenegsould determine the complete activity of
according to this standard requirements. Initighanufacture and, if he it is applicable, the
it will be supposed it locates the processes ne‘ﬁﬁ_@fbllation and maintenance. The extent of
for the quality management system and thg§cumentation of the management quality system
application in all the organization’s extent aslwghy, differ in each organization, due to Hiee of
as to determine the queue and the interacloRng the type of activities, the complexity of
between these processes. Also it should deterigesses and their interaction and the personnel’s

the criteria and the methods needed so thaébmty (ELOT EN ISO 13485:2004 §4_2).
ensures that so much the operation, as the control

of these processes will be effective. Then, it wilbiality Handbook

be supposed it ensures the availability of o _ o
resources and information that is required for tHa€ organization owes to establish and maintain a
support, operation and the follow-up of theggal!ty handbook, which includes the _olpjectlve (_)f
processes, but also it watches, measures #Rlity management's system containing details
analyzes these processes, so that it place§nﬁ|1 Justlf!catlon for_ any exception and/or for
application action essential for the achievemen@B¥0one with no application, the argued processes
planned in advance results as well as it maintdft are established for the quality management
the effectiveness of these processes. In casesSY$4¢m Or report in them but also the description
an organization selects to assign, in institutidfs quality management system’s processes
outside the organization any process, whigeraction. Also', it will be suppose_d it desgrlbes
influences the conformity of product witkhe plocumentatmn structure that is used in the
requirements, the organism should ensure Gqglity management system (ELOT EN ISO
control on these processes. The control of th&3885:2004 §4.2).

processes, that are s assigned to institutiela
outside the organization, should be determine

inside the quality management system. In thige documents that are required by the quality
mentioned above processes that are needed, itédthagement system should be checked. In other
be supposed are included processes \{@kds it should be established an argued process

management activities, for the disposal @t would determine the controls needed in order
resources, for the concretisation of product agd

for measurement purposes (ELOT EN ISO pe reviewed and approved for their
13485:2004 84.1). sufficiency, before publication,

trol of Documents
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* be reviewed and be updated, wherever itMs&nagement Responsibility
necessary and to be approved again,

« Dbe ensured that the changes of identity Tde Central Administration owes to provide
recognized as much as the documents’ curi@i@of of her engagement for the growth and
revision situation, implementation of the quality management

« be ensured that the relative publications ystem and for the maintenance of its
applicable documents are available in t@#ectiveness. In order to achieve it, it shallifyot

points of use, inside the organization the importance of
« be ensured that the documents rem@Hstomers’ satisfaction requirements, as also the
readable and easy traceable, law and control requirements and to establish its

« be ensured that identity is attributed in tAuality policy. Moreover, to ensure that objectives

exterior origin’s documents and that thdfr quality are established, to carry out reviews
distribution is also checked from the Administration and to ensure the

« be anticipated the no aimed use of outdafgfuired resources” availability (ELOT EN ISO

documents and in order to be applied suitabfé85:2004 85.1).

ide_ntity_ attribution of these, if they are Sti&ustomer Focus

maintained for any use.
The organization shall ensure that docum@hie Central Administration shall ensure that
changes are reviewed and are approved by eithgtomer requirements are determined and
the one that made the initial approval or fragatisfied (ELOT EN ISO 13485:2004 §5.2).
other authorized personnel that has access to
relevant reference information on which hguality Policy
decisions are based.
The organization shall determine the period fdte Central Administration owes to ensure that
which it should be maintained at least one copytéf policy for quality is suitable for the
old checked documents. This period shall ens@figanization's objective, to include engagement
that the documents of all medical devices tf@it conformity with the specified requirements
have been manufactured and checked &pd for maintenance of quality management
available for a time interval at least equal to #stem’s effectiveness and to provide a frame for
lifetime of the medical device, as it is determindt¢ establishment and examination of its quality
by the Organization, but no least by the keepﬁ@ectives. Moreover this pOIle shall be notified
period of any arising file or from any other tin®1d become  comprehensible inside the
period determined by the relative la@fganization and also reviewed as for its
requirements. continuing appropriateness (ELOT EN ISO
The files should be established and maintained $485:2004 §5.3).
order to be provided proof of requirements’ . .
conformity and proof of effective operation of t egislative Frame

quality management system. These files shogitt manufacture industry and its medical
remain readable, easily traceable_and r(_atrievagl_f;,icesv supply and maintenance processes, are
An argued process shall be established in ordefdRgitioned by law provisions. Anyone wishes to
determine the controls needed for the ideniifiytain a medical device owes to take into
attribution, the storage, the protection, tBgnsideration the being in effect legislation of hi
retrieval, the keeping time and the final f”eébuntry. International Standards EN 1SO
disposal. , .9001:2000 and EN ISO 13485:2003 place
The organization should keep the files for tirggmprehensivelyhe mentioned above conditions
interval equal to the life time of the medicghqg act accordingly. (Karapiperis, 2009: Quality
device as it is determined by the organization, B4t rance & X-Ray Protection Advisers, 2010;
not less than two years from the product’s relefggional Organization for Medicines, 2009).

date by the organization or as it is determined|R¥order a product to be disposed for medical use

relative law requirements (ELOT EN ISQ snould essentially bring CE labelling for
13485:2004 §4.2). medical products.
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Any product that was sold or it was installed or structions CE labelling accompanied from a
any way was disposed in healthcare sedtmr digit number which corresponds in the
afterwards 13-06-1998 it should obligatorily briragrtification organization that granted him. Also,
CE labelling according to the directive 93/42/E€ach medical product shall bring in an obvious
The company that supplies the product shoptint its tracking elements, in other words its
essentially provide certification from promulgateerial number if it's a high technology product or
organization that it applies the system lot number for simpler technology products. Also,
principals and prescriptive lines of suitahbiie shall be accompanied essentially by the
distribution and declaration of conformity of Efbllowing certificates:

ISO 9001:2000 quality system for the produets Certification from a certifying organization,
that merchandises. According to 93/42/EC in which it will be declared the product's
directive, as medical product is assessed: conformity with Directive 93/42/EC.

“Any instrument, apparatus, implement, machire, Manufacturer's Declaration of Conformity
appliance, implant, in vitro reagent or calibrator, with Directive 93/42/EC and certification
software, material or other similar or related from a certifying organization in which will
article, intended by the manufacturer to be used, pe declared the award of manufacturer’'s right
alone or in combination, for human beings for to place CE labeling with his unique four

one or more of the specific purpose(s) of: digit number on the product.

» diagnosis, prevention, monitoring, treatment A manufacturer’s ISO 13485:2003
or alleviation of disease, certification from a certifying organization

« diagnosis, monitoring, treatment, alleviation that it is conformable with the regulations of
of or compensation for an injury, the relative standard for production and

* investigation, replacement, modification, or medical products’ disposal (International
support of the anatomy or of a physiological Organization for Standardization, 2003).
process,

* supporting or sustaining life, Conclusions

e control of conception,
P The problems of our country’s healthcare system

« disinfection of medical devices, ! ) :
A ) . require  radical changes and particular
* providing information for medical purposes

by means of in vitro examination of s ecimenrq]anagement policy.  Are  realised decreased
yr P difzens’ satisfaction and lack of qualitative
derived from the human body,

and which does not achieve its primary intendét trol in all levels of healthcare system's
action in or on the humF;n byod bg eration, according to Greek publication and
y itizens and expert’'s opinion (Andaleeb, 2001,

pharmacologice_ll, immunologic_al or metabonlﬁlurfin et al., 1995; Breedlove, 1994; Bowers et
means, but which may be assisted in its func v ' ’ '

fon
by such means’(ELOT EN ISO 13485:200%‘?&. 19%4.)' nge of the problems that are
83.5; Karapiperis, 2009; Quality Assurance & X Icated in wide range concern in: S
Ray Protection Advisers, 2010; National deqreasgd confldgnce 'e'md' low  patient's
Organization for Medicines, 2010). satisfaction and their families in the all levels
Medical devices are classified depending on the of the hea_lthcare system,_ .
degree of invasion in the human organism ‘in |2k Of infrastructure in equipment and
category | (furniture equipment, urine sample trainéd personnel,
collectors, beds, orthopaedics for exterior use, 2PSence of medical control, .
invalid chairs etc)l a (dental alloys, contact absence of management systems of medical
lenses, surgical gloves, syringes etid.)b (blood files, _ o o
sacs, hemodialysis solutions, X-Ray sources, defective sensitization and training = of
orthopaedic implants etc.) and! (absorbable _healthcare professionals on qualitative control
stitches, heart valves, cardiovascular catheters!SSUES,
etc.) (National Organization for Medicines, 2010; lack of programs of qualitative control in the
Giannakaras and Christofidis, 2010; Quality Net all levels of healthcare system,
Foundation, 2001). » decreased researching efforts of measuring
Each medical product shall bring in an obvious patient’s satisfaction degree from the offered
point with easy readable and indelible way, onto health services (Donabedian, 2005).
product, in packing but also in the user
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The guarantee of citizen’'s health and theformation. For the successful application of
provision high quality health services, are mdhese actions, it is imposed:

major social question and objective of ea€h The determination, in central level, explicit
respected state. The achievement of this objectiveand concrete health policy, which will be
is difficult work and requires the conjunction of called to be applied at hospitals, with base
many forces, organisation, political will and concrete annual planning of their activities.
maturity (Kahan & Goodstadt, 1999; Palmer, The change, in any cases required, of legal
1991). and institutional frame of hospitals’
Particular importance should be given in the operation, so that, on one side will deprive
provided services inside hospitals. Hospital care from them their public character and on the
(secondary and third degree) constitutes today,other hand, will allow their management and
worldwide, the bigger sub system of each health administrative flexibility.

SyStem. This fact is owed in the orientation Of The re-establishment of uniform hospita|s’
medicine in patients’ treatment and not in management, with the entrusting of their
sickness prevention. Thus, we have the creationagdministration-management in  capable
and organisation of high technology hospital managers, the choice of which will

units, that require increased resources, so muchexclusively become with base professional
for the construction and their equipment, what for criteria and in which will be given motives

their operation (Sigalas, 1999). The expenses thatfor goals’ achievement.

are been disposed for hospital care (public andThe restriction of competences of Hospitals’
private), in all developed countries, constitute th  Agministrative Councils, exclusively in the
bigger component of health expenses and theydecision-making of Health Policy application,
correspond roughly in percentage of 60% of their excluding any possibility of intervention in
total health expenses. management’s application.

The quality of hospital care, that is to say the The syntax and application of modern, special
quality of services provided by hospitals, is that single accountant plan, with which will be

sector of health services, which up to today has yogsible the explicit depiction of financing
attracted eminently the interest of the scientific gjy,ations of hospitals or other institutions of
community, of the institutions in charge for itS adical care (e.g. Health Centres), as well as

provision, but also hospital’s patients. _ the comparison of these situations from each
Certain  positions that could contribute Giper.

considerably in the qualitative upgrade of heglth o import of modern methods of
services are the following; it shall be given ,oqq rement and evaluation of real final
particular importance in the organisation of first hospital product and the distribution of

degrgedcarr(]e alnr? in its interri:onnectign V‘fth thlehavailable resources in the various hospitals,
remainder health services. The upgrade of Health ;.. ase  the efficiency and their

gentres:’ role, as w((jelldas the institution Iof fz_mlll effectiveness, but also the real needs of
octor Is commended as necessary. In this way . jation that they are called to cover.

][elat:jvelf% S'tmplle ant?] d?”yh |nc_|der][:]s might t.b-e The extensive use of carefully drawn Hospital
aced ettectively, without charging the operation s, mative Systems, which will contribute in

the prefectural and academic hospitals with the improvement of quality, in the increase of

!nct|r(]jents, Wh;Ch’ thusf?ndt dlffere'rg\tly dg'nott ”?ﬁ effectiveness of provided health services, in
In (e comperences of 'ast ones. According fo estep with the possibility of services’

existing situation, the hospitals are cha_rged with operational cost reduction.

duties which do not belong to them, with result o .

) . . . ¢~ The sensitization of health professionals on

important functional aggravation, particularly the T )
guality issues, make that presupposes their

days of general duties, with patients, which their - . . )
right information and awareness of their
cases could have been faced by Health Centres. .
important role as co-managers.

One still problem, which should be faced, is the The establishment of motives connected with
enormous inhomogeneousness between hospitals S .
even if they are of same rung as for their quality, the concept of produ_ct|V|ty and W't.h the
size and cost of provided health services. qualitative "?Ve' .Of prowded health Services.
Henceforth, is imperative the need of hospitals’ | "€ €xtensive information and sensitization
modernisation with the import of new methods of ©f Iéadership on quality issues.

rational management, in step with their multilayer
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