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Hatzard = injury or damage to the
health of people, or damage to
property or the environment

Hazardous situation = potential
source of harm

Harm = circumstance in which
people, property or the

environment is/are exposed to one
or more hazards
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Hazard Foreseeable sequence of events Hazardous situation

Electromagnetic . . .
(1) Electrode cable unintentionally plugged into

ey (e power line receptacle

voltage)

Line voltage appears on electrodes

Harm

Serious burns
Heart fibrillation
Death

(1) Incomplete cleaning of volatile solvent
Chemical (volatile  used in manufacturing
solvent, embolus)  (2) Solvent residue converts to gas at body

Development of gas embolism (bubbles in the blood
stream) during dialysis

Infarct
Brain damage
Death

temperature
Biological (1) Inadequate instructions provided for . . . . . Bacterial
. . L . . Bacteria released into airway of patient during . .
(microbial decontaminating re-used anaesthesia tubing . infection
B . . . . anaesthesia
contamination) (2) Contaminated tubing used during anaesthesia Death
Minor organ
. 1) Electrostatically charged patient touches infusi . U . .
Function (1) Electrostatically charged patient touches infusion Failure to deliver insulin to patient with elevated damage
(no delivery) b . blood glucose level, no warning given Decreased
(2) ESD causes pump and pump alarms to fail consciousness
Coma, death
(1) Implantable defibrillator battery reaches the end
Function of its useful life Device cannot deliver defibrillation shock when an Death
(no output) (2) Inappropriately long interval between clinical arrhythmia occurs
follow-up visits
Progression of
. (1) Measurement error Incorrect information reported to clinician, leading disease
Information

(2) No detection by user/operator to misdiagnosis and/or lack of proper therapy

Serious injury
Death
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Personnel or function

Knowledge and experience

Risk management owner

Medical device risk management process

Engineer or scientist

Medical device technologies, design and
operating principles

Operations

Manufacturing processes

Supply-chain management

Sources of material and services, in-
cluding outsourced processes

Medical or clinical expert

Clinical evaluation methodologies and
requirements

Use in medical practice, including ben-
efits, hazardous situations and possible
harm

Personnel or function

Knowledge and experience

Regulatory affairs

Regulatery requirements pertaining to
safety and risk management in coun-
tries/regions where the medical device
is intended to be marketed

Quality assurance

Quality management systems and qual-
ity practices

Packaging, storage, handling
and distribution

Hazards and risk control measures in
relation to packaging, storage, handling
and distribution

Service engineer, biomedical
engineer or medical physicist

Hazards and risk control measures in
relation to installation, maintenance,
repair, calibration, service and support
processes and practices

Post-production

Customer complaints and adverse event
reporting, post-market surveillance

Information services

Data mining processes, methodologies
for literature search

All individuals involved in the
review and approval of the
records

Expertise in the functional area for
which they are reviewing and approving
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Qualitative severity levels
Negligible Minor S(;‘rli‘;;gls. / Critical Catas;:t;t(;;l)hic/
Frequent
Semi- Probable R, A
qOnTtative Occasional R R
probability 4 3
levels Remote R,
Improbable R,
Key
l:’ unacceptable risk
,:I investigate further risk control
:I insignificant or negligible risk
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Hazard

Circumstances
affecting
severity

Sequence of events
leading to exposure

Circumstances
affecting severity

5

o

5 3 g Harm
g & &

a

Hazard: electricity

Situation: line voltage (220 V) of an insulated
wire beneath a cover of the medical device

Events:

A. Insulation material is damaged by cracks
(P, =0,01)

B. Insulation material falls off the wire
(Pg=10,10)

C. User connects and turns on the device
(Pc=0,10)

D. User removes cover (Pp = 0,10)
Hazardous situation: user is exposed to line
voltage (P, = Py * Pg* P * Pp=1x 105)
Probability that the user touches the wire and
experiences:

— discomfort (P, = 0,10)

— burn (P, =0,01)
— death (P, =0,001)
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Mechanism of Carcinogenesis:
Genotoxic Carcinogens

1. Carcinogen activation 2. DNA binding 4. Gene mutation

- -
Run-Time Error 48
3. Cell proliferation "Error Loading DLL"

(fix mutation)

Chemical "Activated*
l carcinogen

“inactivated DNA Repair APOPTOSIS
carcinogen

69
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Table 2 — Example of three qualitative severity levels

C terms Possible description
Significant Death or loss of function or structure
Moderate Reversible or minor injury

Negligible No injury or slight injury

Table 3 — Example of three qualitative probability levels

C terms

Possible description

High

Likely to happen, often, frequently, always

Likely to happen several times during the lifetime of the
medical device

Medium Can happen, but not frequently
Likely to occur a few times during the lifetime of the
medical device

Low Unlikely to happen, rare, remote

Not likely to occur during the lifetime of the medical
device

Common terms Possible description

Catastrophic / Fatal |Results in death

Critical Results in permanent impairment or irreversible

injury

Serious / Major Results in injury or impairment requiring medical

or surgical intervention

Minor Results in temporary injury or impairment not
requiring medical or surgical intervention
Negligible Results in inconvenience or temporary discomfort

Table 5 — Example of five semi-quantitative probability levels

Common terms Examples of probability range
Frequent 21073
Probable <10-3 and 210-*
Occasional <10~*and 210-5
Remote <1075 and 210~
Improbable <10-%
Qualitative severity levels
Negligible Minor Serious / Critical [ Catastrophic /
Major Fatal
Frequent
Semi- Probable R, R,
itative
probability Occasional R, R, R,
levels Remote
Improbable R,

72
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Table 6 — Examples of risk control measures

Medical
device

Hazard

Hazardous
situation

Inherently
safe design

Protective
measure

Information
for safety

Syringe (for
single use)

Biological con-
tamination

Reuse after
}Jl’EViOllS use on
another patient

Self-destruction
after use

Clear indication of
first use

Warning against
reuse

Implantable
pacemaker

Loss of func-
tionality

Pacemaker stops
functioning due
to early battery
depletion

Reliable long-life
batteries

Alarm before battery
depletion

Information on
typical battery
lifetime

Mechanical
patient
ventilator

Air pressure

Software failure
causes excessive
pressure in pa-
tient airway

Blower incapable
of delivering high
pressure

Over-pressure valve
in ventilator or in
breathing hose

Instruction to use
only breathing
hose delivered by
manufacturer

IVD blood
analyser

Systematic
error or bias

Incorrect result
reported to clini-
cian

Self-calibration

Metrologically
traceable calibrators
provided

Instruction to
verify calibration
with trueness
controls

X-ray
equipment

lonising radi-
ation

Staff exposed to
stray radiation

Not feasible
(stray radiation
always occurs)

Lead shields and lead
aprons

Information on
radiation level in
occupancy zones

74
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HAZARD ANALYSIS CRITICAL CONTROL POINTS

FDA example of a CCP Decision Tree

1] Does this step involve a hazard of sufficient likelihood of occurence and
severity to warrant its control?

YES NO NOT A CCP

2] Does a control measure for the hazard exist at this step?

YES NO Modify the step,
product, or process,

Is control at this step

necessary for safety? * YES

NO NOT A CCP

3] Is control at this step necessary to prevent, eliminate, or reduce the risk
of the hazard to consumers?

YES NO NOTACCP

THIS IS A CCP
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88

7/9/2020

37



7/9/2020

7.5 @NHELIAAN
HGTMIMILANANNFLN

o a ¢ A ey
MALILUTIMTUATEVA VNNV -
aUnsoimsunnesmfisnnsFa e
HFTMIMLANUAENDTLYNAM TN =

A LA A A4 Aa
@’J']NLﬂEJJSLW\MiaLWQJ@’J']NLGENWNBEI

U

AR

o] @ O © w

Bachcode  Donotreuse  Outer Diameter Inner Diameter wrer  Date of Manufacturer

Consult Instruction For Use  FrenchSize  UseByYYYYMM  Corrosive ) tenton,ee Biological Risks
Inst

M F X . A 2 CompuHyper GlobalMed®
? Ultra Implantable
[oomeatimen]

[EMEA Bescr ( Fictiious Medcal Dewa ‘
@ I @ X X lf i
e (EBme) — Expiaton Date
Caution radioactive Materiel [em For use beloy -l — E:wln—n—m
[conTROL]  [CONTROL[+| [cONTROL[=]  [STERILE] § =N et
Cortro syl Contro Psiie Control Negative
STERILE 1
[STERILEEO]  [STERILE[A]  [STERILE[R]
Sterized
Eyiene Onide Aospie Procesming
] [Eclwer] REF
St s e Cosoger o Do
i Gommiiney! M Micalesles ppart Unique Device identifier
EDR— ( € & A @
Comm et Sentrgn Cemak  Danger  polsonous,toxc esersons 1SO 152231

Medical devices — Symbols to be used with medical device labels, labelling and
information to be supplied —
Part 1: General requirements

90

38



7/9/2020

7.6 ANENIAAIMIAILANATINEN

» emadesimanvassmunsaiduenefiszy legnihan

WATEU LLﬁg\lﬂ\iﬁ\I@d‘ﬂ%N@’Nﬁ\lLﬁﬁld

> Wa2asianssait s umstidin b luutlamsuSmsanaide

— £ .{* !
Ll j’j L MaaslnaNNENAIMAD
loesam 8.1 dasnsRasanvialy
sl 8
1

» AR TNUAI ORI
A dl dl v (%2
AaAR laETINTTIA LN R
ansaimaunme logsamdinly
NN N

6 19} t:il tﬂl A
> IniMIaNSUANNALTINGS
1AeTIN AUANGNINNoT NS

L ANTLYDILGRZANNLREN

92

39



7/9/2020

PV R

wuauido/fraan

93

40



83 wyynafidinla e

'
o

w
RNV T

v 4 A A
T AR MDA AL F N AR L
L7 €
L1

|
24

M o

AT R A N SR AN AT LTSS

A a o o 3 3 v
PSRN ED\KI_MVI@’JI/EI\:‘T\ '\TDEIQEMT\TELWI TNITILENYIEIN

a o ~ 3 ot L o ; A P AA
fﬂlfﬂl'ﬂ(ﬂﬁrmrﬁf\LﬂjHUWIE\UEJ‘JJTITEH:T' TILENTIRIATR) \ﬂﬂflTWEJ7\T§LL7IT\UEI1JT’ WAV @R AT NG

KrAaE 0 diFenm o dasiuayur sufuenaieleemniifendng

St hminrLm WIS

o

a = | R T A a o
TIEVTIREEILTNE I A8y NETIANa gD LﬂEI%Lﬂ%WﬁNW’I TETTT AN TU T EUA N R RE

s a o = 4 = v ool W o
I TIVNDUNHNA N TANO TN EFHLNDE NN ENO NN DTN LR ST

r

9 MINLNIUMILINT
AN

o gnasfiudasun e
Pudgsmeaums
USmsenaEe g

U 1
aya sl

v

° pHAMMUeMLMILMS
FUAUMIMNUNLAAMT
AmIdELas
ﬁuﬁ@qmmﬁlmﬁ

NN

96

7/9/2020

41



10 NANTINMTNAALALHAINT

WA

1041 vl

TOYAALYNTILTINTINUARAI )

ANNINY INATIAFBLNENTRINUANN

UanAnaLaYINANNIANZEN

97

10.2 MIILTINVYA

unasdaga

MINEG
mMIIOMITOIDATLU
TENUNILIMS
mssamInnaEs
NANIINTNAFHN
dryanmn / ke
NI

WiasAD
wiastagaeNNaansiy

98

7/9/2020

42



10.3 m'ﬁm’maaw”aagja

fmuamasndaelumsasasaui:
> msltnudidalalissnsldlsidalae
» uatlselemifianemininussquachiSavidalse
> fvsngmassuanesiasmumanisuaned ldaaiawmhitvsale
> imsldfensunniilsinadusnrawde s
) A% L, o o 3

» fuabiuingslumsfmsumsldnuau o wenmitonninguszasdmsldnu 2

S L% - ic . . ; e - -~ o oA
> llenadnasmaifetugaslaammsasbamumsiidusuenaviaduduanadaraushhemsshandvamafiosuane ldsumsyssdusifiile
» summufignmenisnsssuanapusmassusmesnhanuiuaiovia lsio

o ¢ e N,
> fvshmudanasnsmueuensifesbifissinsnmisalsl
> matssiuamnaidesivielnsnauaasisraumeniuameasevielsl
» fimawasmdadusmusaasufadsidufivassulasilvsalde

> fatidheslsuinasimasessuamandemdalal

. ISonAUBAlAUASUICIUL
WUUHDUSUS: KAOWUIABOU: iaudundao

1]

20U ISUNA

iy

InuIneusalau “uainsa’”

100

7/9/2020

43



101

10.4 MO WAUNT

v A 6o A M e o
mneuanevsasmunenEwenen W ldsumstessuran
i

mneanades lifuiisasstdnaalsuiudosimsysunse
s

aaniudasssdnemudesdindeleamsdnasaieay

stlumbvasmaeislalduasgnsainemsumne

Naﬁ'ﬁ@]i’]ﬂﬁaU”ngla%lﬁﬁ'mﬁaiilql‘l@w’hﬁitﬂ’Juﬂﬁ{fﬂﬂﬁﬂ’ﬂﬂ

A VoA AV
Lﬁmlmwmwawiaqumwa

102

7/9/2020

44



iy

g1lnsaiuas
SOFTWARE
(ISO24971
ANNEX G)

a o A .o ¥ 4 a aa 3

1) fanssmsdemsenmidesdmivdiseuiiniaresniaiinvasguUnol
mawnnel (lenavnzaghsamethgesnmmssanenuazmanida (dh)

2)  maweusneenssUAaTauuassmambhi

. y
3)  detmwedmiunmmuniansssmasimsensidesiantidudiy
€. o o 4 A o v oA oo

4)  naidmiimstessueadssiuey il sinEndvsums

A v o M ;4
LLANNS 'fﬂJ AMIANN Rnsanfiwessule anudussfanasilunsuonsuensifoaiionny
wnzfiasmafiesuenellsansnussann
I
A 6 1 . - 4yl P . 4
SHEANE aﬂ NI DAY 5)  Bmasuduenuifiivfalasmauasnamidriumssessuanuiio
d wislnesuay
SOf' W are (G, 2) 6) Vlm”s“umﬁﬂﬁumqmmm”asgamwﬁmLLa:‘wa”dmswé‘m

- Yy | da .

7)  fanssnmsesaseuisdvsnasmamuguanaiisiifaguasdmiy

| 4 da A oo

snmsnsenugesdaslsiitendlenaddiy;

8)  fanssndmsumsniuuasesasoutayamINAauasAINIHAGAY
an X o \a | dd o .
Bmsft dayaecgn ldifefinsannflensfesiinedaariugune
mauymevialsl

104

7/9/2020

45



Idnssamsana
ni 6 1
e - fUNIMLRLLGY

Software (G.3)

)

2

4
5

0)
7

va v . . PO o cd
mathdindayamslfnuaslanasgunsaimemsunndldfieinnUseasdimamsnii
AumaEsaLaEa N AINTasTunasandy msldlimsiRefieansatldoth

auwmaFaNasnsnldnanndayafeumsldmasmadiduhmdmendn

Sr 4 oy . o N
seylagduwimaativhanFidhlugunsaimsunmdfiansnsafiasansnasnsmsaiuex
NN

. H co A ¢ P M
sy puamerimsauazanuM s SuanefifudasiaUnsaimsuymduadullle

. 5
Suanefinafiodu
- e a co A ra 4 vay
Rsarhisuaneviasmumenisurmelaflifinasmsenuguanudosgmills
matfinemasnansalumsiamagoundudwiusunmeiisapazaaumnisun s

: PR %

msemuguaNsFenasms ssnsarsaseydaunduldeesdusznausalui: suy

Suameuazsnumanifiduduane suanefisafiotu snasmemuguenudiss ms

arasaumamdiuruassvaning wasmasandile (emadesfivde
msUssdivenmiResandislaemamasnasyu 1ISO 14971: 2019 4o 8

mmwunsUftRmaswsunsdanse sz ISO 14971: 2019 48 9

wasdarhiananINaaNE lumenumsdamsemanies

o & A a v % oY - a v <. a &
UWINLALINF1TAN 9 wﬁmmﬂmﬁxmwwmaummﬂugﬂLLUUL?NWuTWanﬁUWﬁmmLﬁm

105

106

AANDDUT

ISO14971 : 2019

093-348-8572

7/9/2020

46



