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ABSTRACT

This paper explores the implementation of risk management systems in calibration laboratories and
evaluates their impact on the accuracy of measurement results. According to 1SO 31000, risk is
defined as the effect of uncertainty on objectives, and in this context, the probability of erroneous
results is a critical factor. In calibration processes, risks often arise from improper execution of
measurement procedures, equipment malfunctions, human error, and environmental conditions.
Timely identification and effective management of these risks enable laboratories to ensure quality
performance and meet accreditation requirements. The application of modern technologies,
automated control systems, and structured quality plans are key tools in achieving this objective. The
paper also examines the development of a risk-based quality control plan and continuous
improvement mechanisms supported by monitoring. One of the core elements discussed is the CLSI
EP23 guideline, which provides a framework for designing risk-based quality control (QC) plans
tailored to each laboratory setting. These plans are constructed using manufacturer data, regulatory
requirements, and user feedback to assess and control potential risks. A key feature of EP23 is the
use of risk matrices—such as a simple 3x3 model—to evaluate both the likelihood and severity of
harm. The article illustrates this with a scenario where an untrained operator uses a point-of-care
testing device, showing how environmental factors and access control mechanisms affect overall risk
assessment. Moreover, the paper emphasizes the need for continuous improvement of the QC plan
through post-implementation monitoring. Any increase in error rates, device malfunctions, or
clinician complaints should prompt re-evaluation of existing control measures. If manufacturer-
provided safeguards are insufficient, laboratories must implement additional layers of protection to
ensure the risk remains clinically acceptable. In conclusion, risk management is not merely a set of
preventive actions but a systematic approach to maintaining laboratory quality. By integrating the
principles of 1ISO 31000 and CLSI EP23, laboratories can construct scientifically sound and adaptable
QC plans. These plans do not aim to eliminate traditional QC measures but rather to balance them
with engineering controls and contextual risk factors. This integrated approach enables laboratories
to achieve consistent, high-quality outcomes while protecting patient safety. The ongoing assessment
and refinement of risk controls support a culture of continuous quality improvement and strengthen
the laboratory’s compliance with accreditation and regulatory standards.

Keywords: risk management, calibration laboratory, quality control, uncertainty, 1SO 17025,
measurement results, technical competence.
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XULASO

Bu moqala, kalibrlomo laboratoriyalarinda risk idaraetmasinin ohomiyyatini vo xata ehtimallarini
azaltmagqla 6l¢ma naticalorinin doqiqliyini artirma yollarini aragdirir. ISO 31000-2 asasan, risk qeyri-
miioyyonliyin tosiri kimi miioyyon edilir vo sohv naticolorin yaranmasi ehtimalii ifads edir.
Kalibrlomo laboratoriyalarinda risk idaroetmasi, 6lgmo prosedurlarinin qiymatlondirilmasi, cihaz
problemlorinin halli vo sikayatlora cavab verilmoasi kimi proseslor vasitasilo hoyata kegirilir. Risk
idaraetmosi potensial sohv vo uygunsuzluglarin miioayyon edilmasi, zorarin ehtimali va ciddiliyinin
giymatlondirilmosi vo bu risklorin qarsisimt almaq ti¢lin todbirlorin  goriilmesindon ibaratdir.
Kalibrlomo cihazlarinda istifado edilon miiasir texnologiyalar vo avtomatlasdirilmis yoxlama
mexanizmlori bu risklorin shomiyyatli dorocodo azalmasina komok edir. Laboratoriyada davamli
tokmillasdirilma magsadilo risk idaroetmasi vo keyfiyyato nozarst metodlariin balanslasdirilmasi
vacibdir.

Acar sozlar: risk idaroetmosi, kalibrloms, keyfiyyato nozarat, laboratoriya cihazlari, sohv naticalor,
6lemo cihazlar, geyri-miioyyanlik, ISO 17025.

Giris

Risk idaroetmos metodlarinin laboratoriya sahoasinds totbiqi, xidmotlorin keyfiyyotinin artirilmasi vo
sohv naticolorin garsisinin alinmasi baximindan son doraco mithiim shomiyyat kasb edir. Laborato-
riyalarda aparilan hor bir omoliyyatin naticasi 6lgmalarin doqiqliyinin tomslini toskil edir. Bu sobab-
don, kalibrlomoa prosesinda hor hansi bir sohvin yaranmasi istehsalatda vo ya digor sahoalordos ciddi
problemlarlo naticalona bilor. ISO 31000 kimi beynslxalq standartlar risk idaroetms anlayisini sistem-
lasdirarak, kalibrloma sahasinda cihazlarin va laboratoriyalarin faaliyystinda genis tatbiqini tovsiyo
etmigdir. Laboratoriyalar, test naticalorinin dogrulugunu va etibarliligini tomin etmak mogqsadilo risk
idaroetmo yanagmalarini glindslik omoliyyatlarinin bir hissasi olaraq totbiq edir. Bu yanasmalar,
laboratoriyalarin test proseslorinin har marhalasindo miimkiin risklori miioyyonlosdirarak, sohvlorin
qarsisin1 almaq li¢lin nazarat todbirlorini hoyata ke¢irmosine imkan verir.Son illords risk idaroet-
masinin laboratoriya sahasinds totbiqi siiratlo artmisdir. Kalibrlomo laboratoriyalarinda keyfiyystin
tomin olunmasinda risk asasli yanasma miihiim shamiyyst dasiyir. Risk idaraetmo metodlarinin labo-
ratoriya proseslorine inteqrasiyasi, hom texniki naticolorin diizgiinliiyiinii, hom do timumi idaroet-
monin effektivliyini artirir. Kalibrloma xidmaotlori gostoran laboratoriyalar, naticalorin izlonabilon va
etibarli olmasi ilo hom miistori momnuniyystine, hom do akkreditasiya toloblarine cavab verirlor. Bu
baximdan, risk idarasetmasi yalniz texniki vasito deyil, eyni zamanda keyfiyyotin tominatina yonalmis
idaraetms strategiyasidir.

Laboratoriya xatalarimin monbalari. Kalibrlomo prosesindoki zsif ndqtalorin miioyyan edilmasi,
risk idaroetmasine asaslanan keyfiyyato nozarst planinin hazirlanmasinin vacib ilkin morhslssidir.
Laboratoriyalar prosesin har bir addimini, cihazin gobulundan baslayaragq, tohvil verilono gqodar ohato
edon proses xoritasi yaratmalidirlar. Proses xaritasi, kalibrlomanin naticasini alde etmoak {igiin lazim
olan biitiin moarhalalori do shats etmalidir. Kalibrlomo prosesinds zoif ndqtalor, sohv meydana galmo
ehtimalinin yiiksak oldugu marhololordir. Bu ndqtslor, oxsar cihazlarla osldo edilon avvalki tacrii-
bolordon va ya istehsal¢1 va digor istifadogilorden toplanan molumatlar asasinda miisyyan edils bilar.
Risk idaraetmasinin tatbiqi ilk novbads laboratoriya daxilinde mdvcud olan risklorin sistemli gokildo
giymatlondirilmasini tolob edir. Kalibrloma laboratoriyalarinda bu risklor texniki, amoliyyat vo insan
faktorlari ilo bagli ola bilar. Risklorin miioyyan edilmasi va tosnifati, laboratoriyanin hansi sahalordo
daha hassas oldugunu iizs ¢ixarir va diizgiin yanagma ila bu zaif noqtalor giiclondirila bilar. Belalikla,
risklorin identifikasiyasi vo qiymatlondirilmosi marholosinds asagidaki addimlar yer almalidir:
Icraci personalin saristasi va insan manbali risklor. Texniki avadanliglar no qoder miiasir olsa da,
onlarin diizgiin vo tolimata uygun istifadosi insan amilindon asilidir. Kalibrloma prosesinds istirak
edon personalin sarigtasi, sohvlorin garsisinin alinmasinda agar rol oynayir. Risklorin ¢oxu yanlig
tatbiq, sonadlosdirma xotalar1 vo ya tolim ¢atigmamazligindan qaynaqlanir. Bu baximdan, insan amili
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ilo bagh risklorin azaldilmas1 magsadilo uygun tolim strategiyasi, ikili yoxlama prosedurlart va
saristonin vaxtasirl qiymatlondirilmasi vacibdir.

Bununla yanasi, insan amili ilo bagl risklors qars1 totbiq olunan todbirlorin effektivliyi do miitomadi
olaraq qiymatlondirilmslidir. Bu qiymatlondirms laboratoriyanin faaliyyotindo keyfiyyato yonalmis
daimi inkigafi stimullagdirir.

Cihazlar vo miihit saraiti ilo bagh risklor. insan faktorundan sonra risklorin digor osas monbayi texniki
avadanhqglar vo miihit sortloridir. Kalibrloma cihazlarinin texniki vaziyyati vo kalibrlonmo statusu,
hamginin laboratoriyanin temperatur, riitubat va enerji sabitliyi naticalorin daqiqliyine ciddi tosir gostarir.
Miihit goraitinin vo cihaz infrastrukturunun dayaniqli sokilds idars olunmasi, hom texniki soristoni
goruyur, hom dos laboratoriyanin beynolxalq standartlara uygun foaliyyot gdstormosine zomin yaradir.

Sokil 1. Keyfiyyato nazarot planinin inkisafi vo davamli tokmillasdirilmasi prosesi

Keyfiyyata Nozarat Plammmin hazirlanmasi. Kalibrlomo laboratoriyalarinda keyfiyystin tominati
ticlin risk osasli yanagma ilo sistemli bir keyfiyysto nozarat plant (Quality Control Plan — QCP)
hazirlanmalidir. ISO 17025:2017 vo CLSI EP23 tolimatlarina osaslanaraq hazirlanan bu plan hom
cihaz tohliikasizliyini, ham do naticalorin doqiqliyini qorumaga yonalmisdir.

1. Molumatlarin Toplanmasi (Giris Malumatlari). Planin hazirlanmasi ti¢lin agagidaki molumatlar
toplanir:

« Cihaz istehsal¢isinin toqdim etdiyi nozarat mexanizmlori barodo molumat,

o Akkreditasiya va normativ tolablar (ISO 17025 va s.),

e Laboratoriyanin ig soraiti, texniki personalin soviyyasi vo miihit faktorlari,

e Miistori toloblori vo 6lgma naticalarinin istifadoasi sahasi.

2. Risklarin Tohlili. Proses xoritosi asasinda laboratoriyada kalibrloma morhololorinds (hazirliq,
0lcmo, hesablama, sonadlogdirmos) asagidaki cadveals uygun risk qiymoatlondirmasi aparilir:

Eh(tl'zr)”a' Tosir (T) || TISK Skoru Nozarat Todbiri

Toahliika/Sahv Novii (ExT)
3 (MUmkun)| 4 (Ciddi) |12

Cihaz kalibrlomos cadvali, nozarat]
Kart1

Cihazin vaxtinda
kalibrlonmomasi

Naticonin sohv daxil 2 (A2) 5 (Cox 10 Ikili yoxlama, qeyd kartlarinin
edilmosi ciddi) tohlili

Temperatur sabitliyinin 4 (Tez-tez) | 3 (Orta) 12 Miihit monitoring sistemi, hayacan
pozulmasi signallar1

|Saristosiz personal | 2(Az) | 4(cCiddi) || 8 | Tolim program, daxili auditlor |

Qeyd: Risk skoru yiiksok olan sahslards qabaqlayici tadbirlor prioritetlogdirilmalidir.
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3. Keyfiyyat Planinin Tarkibi. Asagidaki elementlor keyfiyyat planina daxil edilir:
o Nozarat proseslorinin vo yoxlama tezliklorinin tosviri,

e Hor morholodo mosul soxs va cavabdehlik bolgiisii,

o CAPA (Diizaldici vo Qabaglayici Tadbirlor) mexanizmi,

o Noticolorin sonadlogdirilmasi va izlenebilirlik sistemlori.

4. Icradan Sonra Monitoring. Plan totbiq edildikdon sonra asagidakilarla miisahids olunur:
¢ Sohv nisbatlorinin tohlili,

o Miistori sikayatlorinin say1 vo novil,

o Cihaz nasazliglarinin geydiyyati,

o Daxili audit naticalori.

5. Davamh Tokmillasdirma. Yeni risklor vo ya doyisikliklor olduqgda:

e QCP yenilonmali,

o Tohliikonin ehtimal va tosiri yenidon qiymatlondirilmali,

e Yeni nozarot mexanizmlari alave olunmalidir

Noatica

Kalibrloma laboratoriyalarinda risk idareetmosi, yalniz texniki uygunlugun deyil, ham ds etibarli vo
izlonabilon naticolorin tominati baximindan asas strateji amildir. Risklorin sistemli sokildo miioyyan
olunmasi, qiymaotlondirilmasi vo idaro edilmosi laboratoriyanin akkreditasiya toloblorine cavab
vermasing, miigtori momnuniyyatinin yiiksaldilmosing vo texniki soristonin artirilmasina sobab olur.
Bu moqalods gostorilon asas naticalor:

- ISO 17025 va ISO 31000 standartlarina asaslanaraq risk yanasmalarinin laboratoriyaya
inteqrasiyasi vacibdir;

- Risk giymatlondirma matrislori, sorists yoxlamalari vo sonadlosdirilmis prosedurlar miitomadi
yenilonmolidir;

- Cihaz vo miihit risklori texniki nozaratlo idars edilmolidir;

- Insana bagl xatalarin qarsist davamli tolim va ikinci tosdiglo alinmalidir.

Tovsiyalor:

1. Laboratoriyada risk asasli diisiinco torzi formalagdirilsin vo rohbarlik bu yanagmani dastoklosin.

2. Risk tohlili yalniz illik yoxlamalarla mohdudlagdirilmasin, har yeni proses vo ya cihaz
doyisikliyinds yenidon aparilsin.

3. Kalibrloma naticoalorinin geyri-miioyyonliyine tasir edon biitiin amillor ardicil izlonilsin vo
sonadlasdirilsin.

4. Daxili auditlors risk qiymatlondirma naticalori inteqrasiya olunsun.

Notico etibarils, kalibrlomo laboratoriyalarinda risklorin diizgiin idars olunmasi, yalniz texniki
keyfiyyoto deyil, eyni zamanda toskilati reputasiyaya vo uzunmiiddotli etibara da tosir gostorir. Bu
baximdan, risk idaroetmosi keyfiyyat idaroetms sisteminin ayrilmaz hissasi kimi nazordon kegiril-
molidir.
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PE3IOME

B cratbe paccMmarpuBaeTcsi BHEIPEHHE CHCTEM YIPABICHHUS pPHCKAMU B KaJMOPOBOYHBIX
nabopaTopusx W WX BIHMSIHAE Ha TOYHOCTH pe3yibTaToB u3MepeHuil. B coorsercTeum ¢ ISO 31000,
PHCK OIIpeJeNsieTcs Kak BO3IeHICTBHE HEONIPEAEICHHOCTU Ha JOCTHKEHUE LEIEH, U B 9TOM KOHTEKCTE
BEPOSTHOCTH TMOJYYEHUS OMMOOYHBIX PE3YyIbTAaTOB SBISIETCS KIIIOYEBBIM (hakTopoM. B mpormecce
KaJTHMOPOBKH PUCKH MOTYT BO3HUKATh M3-3a HEKOPPEKTHOTO BBHITIOITHEHUSI IPOIIEYDP, HEHCIIPAaBHOCTH
000pyI0BaHMs, YEJIOBEUECKOro (hakTopa M YCIOBHH OKpyxamomeld cpeabl. CBOEBpeMEHHOE
BBISIBIICHHE U AP (PEKTHBHOE YIIPABICHUE STHMHU PUCKaMH TIO3BOJISIOT J1a00paTopusiM 00eCIiednBaTh
Ka4ecTBO CBOEH JEATEIHHOCTH M COOTBETCTBOBATH TpeOOBaHHMSAM akkpeaurtanuu. [IpuMeHenne
COBPEMEHHBIX TEXHOJIOTHIA, aBTOMATU3UPOBAHHBIX CUCTEM KOHTPOJIS M CTPYKTYPUPOBAHHBIX IIJIAHOB
KauecTBa SBISIETCS BaXHBIMM MHCTPYMEHTAMH [JIsl JOCTIDKEHHUS 3THX ueneil. B cratee Taxke
aHaJIM3UpyeTcs pa3paboTKa IJIaHa KOHTPOJS KauyecTBa HA OCHOBE OLICHKH PHCKOB U MEXaHHU3MOB
MOCTOSIHHOT'O COBEPILIEHCTBOBAHUS, IOJACPKUBACMBIX MOHUTOPUHIOM.

KiroueBble cioBa: yrpaBieHHE PUCKaMH, KaluOpPOBOYHAs JIabopaTopHsi, KOHTPOJb KauecTna,
HeonpeneneHHocTh, [ISO 17025, pe3ynbraTsl U3MEpEeHUN, TEXHUUECKash KOMIETEHTHOCTD.
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