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Abstract: With the announcement of MEDICAL DEVICE REGULATION 2017/745 (MDR) on April 5 2017, medical device
manufacturers shall apply ISO 14971:2019 (3%) revised in December 2019. However, there is not much related information
and guidance available to medical device manufacturers, especially single use medical device. Risk management pro-
cess basically follow 5 steps which are Risk Analysis, Risk Evaluation, Risk Control, Evaluation of overall residual
risk and post-production activities. The purpose of this study is to provide a guidance of from risk analysis with Failure
Mode and Effects Analysis (FMEA) table to overall residual risk evaluation for the single use medical device and
to reflect it in a Periodic Safety Update Reports (PSUR) to satisfy with MDR requirements with single use medical device
which are widely used and manufactured FDA class 2 or CE class IIb as examples. For this study, single use medical device
manufacturer can adopt ISO 14971:2019 in accordance with MDR requirements and it can be extended to the PSUR.
But there are still limitations to adopt to the all-single use medical device especially high class, private device and
implantable device. So, Competent Authority (CA) shall publish more guidance for the single use medical device.
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Table 1. Comparison of clauses ISO 14971:2007 vs IS014971:2019[10]

ISO 14971:2007

ISO 14971:2019

Introduction

Introduction

(New clause)
(New clause)
(New clause)

(New clause)

2. Normative references
3.2 Benefit
3.15 Reasonably foreseeable misuse

3.28 State of the art

3. General requirements for risk management

4. General requirements for risk management system

4.2 Intended use and identification of characteristics related to

the safety of the medical device

5.2 Intended use and reasonably foreseeable misuse

5.3 Identification of characteristics related to safety

4.3 Identification of hazards
4.4 Estimation of the risk(s) for each hazardous situation
7. Evaluation of overall residual risk acceptability

8. Risk management report

5.4 Identification of hazards and hazardous situations
5.5 Risk estimation
8 Evaluation of overall residual risk

9 Risk management review

9. Production and post-production information

10. Production and post-production activities
10.1 General

10.2 Information collection

10.3 Information review

10.4 Actions

Annex C Questions that can be used to identify medical device

characteristics that could impact on safety

Annex D Risk concepts applied to medical devices

Moved to ISO/TR 24971

Moved to ISO/TR 24971

Annex F Risk management plan

Annex G Information on risk management techniques

Moved to ISO/TR 24971
Annex H Guidance on risk management for in vitro diagnostic
medical devices
Annex I Guidance on risk analysis process for biological hazards (Annex deleted)

Annex J Information for safety and information about residual risk Moved to ISO/TR 24971
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Risk Analysis

\

| Risk Evaluation |

\

| Risk Control |

\

| Evaluation of overall residual risk |

\

Production and post-production
activities

= 1. e Z2AIA =5)[10]
Fig. 1. A schematic representation of the risk management

Risk assessment

Risk management plan

Risk assessment
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Table 2. Example of risk evaluation adoption by 5x5 matrix[11]

Acceptable: [ | Negligible Minor Serious / Major Critical Catastrop-hic /
Unacceptable: (1) 2 3) 4) Fatal (5)
Frequent (5) 5 10 15 20 25
Probable (4) 4 8 12 16 20
Occasional (3) 3 6 12 15
Remote (2) 2 4 8 10
Improbable (1) 1 2 5
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Table 3. Example of Risk Analysis[10]

Hazard Foreseeable sequence of events Hazardous situation Harm
Biological Fail to sterilization Biological elements released into Infection
blood stream
Chemical Heavy mgtals exposed to _products Heavy metals release into Inflammation
during manufacturing blood stream
. Immune stimulants are contained Immunological stimulants . .
Immunological Allergic reaction

in the product

release into blood stream

I 4. YA (risk estimation) of|A]
Table 4. Example of risk estimation

Potential hazards

Identification of hazards and hazardous

Risk estimation

. los of situations
xamples o
hazards Normal Fault Foreseeable Hazardous Severity Probability Risk
o - sequence of - . Harm
Condition Condition ovents situation (S) ®) SxP)
. Bacteria
Bacteria ° S tefi?ill;;)ion released in the  Infection 3 2 6
Biological blood stream
agents Viruses released .
Viruses ° Inc;g{glif of in the blood Inﬂan;lmatlo 3 1 3
P gmng stream
£ 5. 9197} oA
Table 5. Example of risk evaluation
Risk estimation Risk evaluation
Examples of hazards oo - — -
Severity (S) Probability (P) Risk (Sx P) Result
Biological Bacteria 3 2 6 Unacceptable
agents Viruses 3 1 3 Acceptable

"I K(Risk Evaluation)
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Table 6. Example of DPI adopted risk control

Risk evaluation

Risk Control

D: Inherently safety design and

manufacture
Risk

P: Protective measures in the

SxP) Result medical device itself Fulfillment evidence
I: Information for safety and,
where appropriate training to users
D: Sterilization validation
report
D: Steam Sterilization P: Sterlllze]? calibration
; Lo and validation report
6 Unacceptable P: process monitoring ) SO
R I: Chemical indicator
I: Chemical indicator .
check (Brown: not
sterilized, Green:
sterilized)
3 Acceptable N/A N/A

4.0[9] - 218 24 (Benefit — Risk analysis)

olola} 9i7le] {7 Wiz BHBA ST LS o
=27]710f et = A 9 ARSE A=l ek ¢HEA
e A 21 Akt A3E- ojmr] 7o chgh AjAt 2 AL
S AHHELU dutr o g ol E= FAl7]<(International
Organization for Standardiz-ation, American Society
for Testing and Materials, United States Pharmacopeia,
European Pharmacopoeia®l A|@ 2), Al 391 GAF
3 Qalg ol@7171e) Agel HhE Aot JATE Bl
olo] & THISHE R 4= oIk AT F $ARE o)=7)7) )
HARTE FARE 5 sl AlES] AR ABAY 7HE=aE
o WA HRE Slele 4= glon, Shuje] 49 o)) A
Ao A Arntde] AFHEE F&l SUHE FEE
detste] A 072 AEe HAS ERIT 4= Atk fES
EUDAMED System(European Database on Medical
Devices)2 =] % update 7} 0] Alo|EQ] &=Vl ©
oA & EUDAMED system?®] updateE £33 7]%

7. 2o F B oA
Table 7. Example of Residual risk evaluation

o] S Hud 4= & AR o EH vls FDA
Access data[12]o|A] summary reportES ZHelshd A7}
Zh Hojglo] LTt wom fA]71Y] f83 RS o
T Tk EQE ZRALOl A AARE AR AT, AR, Al
Z237800A 225 eIy avol tigt 34, AAF B
7le} A2g ke Aesio] ole] - $i3 wHE
 AFgsts ole] o] giFlel 24 g olelo] 9
FEo It A28 £&35tu ¥ 7, 87+ Zo] FMEA
Table ©]9]-913] &4 gholl ej3ich

o] o
IR—

5. Zt0] 2|8 ™It (Residual risk evaluation)

< 27| Y st R 8 S A
&5to] IRt whef AlRApt sk 9] M-8y
TEShA] ekerhd F7HARL A 2AE st o)
1t o] IS FIlAE 91Rlel <o) HastA] G, &
& 5 gl 2ol o]9fo] HHE 2Hsh=Alol Hhal
AzA7E A7k, IFEA 2A= ) of7|H Az 9

Risk evaluation Risk Control

Residual risk evaluation

D: Inherently safety design and
manufacture
P: Protective measures in the

Severity Probability Risk

Result medical device itself Fulfillment evidence ©) P) SxP) Result
I: Information for Safety and, were
appropriate training to users
D: Sterilization validation report
D: Steam Sterilization P: Stenhzer calibration and
Un P: Process monitoring validation report 3 1 3 Accepted
acceptable ’ I: Chemical indicator check

I: Chemical indicator

(Brown: not sterilized,

Green: sterilized)
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Table 8. Example of Residual risk evaluation and Benefit-risk analysis

Residual risk evaluation

Benefit-risk analysis

Severity Probability  Risk . . The medical benefits of the intended use
® ®) @xp) Result Residualrisk — Benefit oot e residual risk?
Benefit > Residual risk
Treatment of Although there are concerns about infection and
3 1 3 Accented  Infection  disease throush inflammation due to sterilization failure, we
p use &1 have minimized the risk and the benefits of
using the product outweigh the residual risks
identified.
Fol QA ISk, ek oA 28 FsTA B (0) A3k AL olo] = HA| wo] 97 U AL, HE3
stk A P G B SIS AN 012 A e mele] Al
o WAshe AlEe] Moy FAEo] AlE} Aol oY (ex. = 25+ AR R EA o et ARl v
o] WIS oR=A] BRSOk B} . NF-xB pathway /|

6. T To{2IE "WIH(Evaluation of overall residual risk)
A we] Aol -E S8 7)ol Fehd Kol
"ol 882 = U= 740% ot o ol 9¥ F
Lo W2 oakd] AR o]

A7 HE@AA A B, o=
ofo] Zko] 9@ zﬂa—ng heisjof Gk, ek AL
=B, 53], 7|5 AlF olHE sste] AEdt. FEC]
7o) theTt e A9 A7 g A3t

(a) 2JoH8 ALg ol] > A ol 91 A A9, A A
Hro ]é.—sH /\1 2] oHU]—E]—

(b) ©J8k] AME olo] < AF| wo] 91 A AL, AE A
e Fteli, A4 1o

AFL ThAl BAISE] AME olefo] A ol PL =
=S HAAZ A det
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Table 9. Example of total residual risk assessment

depe AR Yol A8

= 5 2AFORN A} BFLY 715

13]. ShAEE 238 AHgStol T4

e G2l o|9E FUE oS ¥

S WS AT EAE A Rlo] Wgel X
lo
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£hS (Production and post-production
activities)

AFEA L AA| ZoANE B7HA] 2 Aol Ak L
sl e, A4k o] ARE Saxsto] A=A AZkskA]
o 1o ol el myEstar wesfor girh A
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rE 0
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Benefit-risk analysis

Evaluation of overall

Completeness of risk control residual risk

The medical benefits of the
intended use outweigh the
residual risk?

Residual risk Benefit

After all risk control
measures have been
implemented and verified in
relation to the benefits of the
intended use.

The criteria for acceptability
of the overall residual risk
defined in the risk
management plan.

All identified hazardous
situations have been
considered and all risk control
activities are completed.

Benefit > Residual risk

Although there are concerns about

infection and inflammation due to
sterilization failure, we have
minimized the risk and the
benefits of using the product
outweigh the residual risks
identified.

Treatment
of disease
through use

Infection

Confirmed Accepted
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B 10, 2329 FR4 4540 Bray o]
Table 10. Example of pro-active and passive information

Technical aspect

Service aspect

Competitor’s literature review Pro-active Recall Passive
Customer survey failure analysis Passive Guarantee complain Passive
Registration card (Implant device) Pro-active A/S report Passive
Active device tracking Pro-active Field service Passive

Clinical research/investigation after CE Pro-active Customer education feedback Pro-active

Quality management aspect Sales / marketing aspect

Test Pro-active Customer survey Pro-active
Product internal audit Passive Sales calling feedback passive
Outer audit Passive Feedback from customer Passive

Conference with expert Pro-active

o] 8o, 27 2271 Ba g 4= Jlrkex. Al 5 ¢
354 (PMCEF), Al 5 2AHPMS), HefiARaL ©i, HilE
4%, PSUR ).

8. Periodic Safety Update Report(PSUR) A|AR] 715
PSURS MDR sl A[E7] A8 24K A% +
24, A% 5 QA BT SRR AF o]o)-¢1d &
Adn 9 pE FEE QAR Aoy o]0 it
A0S Aolsts BAEH, Q77]7]oA 24 E historyS
Aot U3l 277])7] 15w AZAUAE Al
sja1 B% Salsof she B4 a7Aolul, Class IIb
implantable o|A+2e] Q]77|7] EFo] ol e, Summary
of Society and Clinical Performance(SSCP)= oJF- 4o & 4=

U
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Sl

c/)v]\
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gtc}, T3t Class 11be} Class III= wfj@dnlc} updates 3
oF 3}, Class Ila o} 552 24 2] Fhils eo|&
sflof stz Al Al A= update =70 o5k £AE
2rgsfjof gtck. PSUR 2Hd H=2F2PMS ¢ PMCF 181
Risk management®] & W82 7|A5h= Flo] opd, HA]
W8kE AEsto] FA415 /33t PSUR 2+ processet 4
| dlolg= 19 25 ©=n, PSUR Cover page /3>
MDCG 2022-21°] Annex & #w73tc}14]. PMSe} PMCF9)
A BEolY BA gonw, ¥ 110] 7|4 3

g ek A,

9. PMS 74 Afgh(Main findings of the Post Market Surveillance,
PMS)

YA hote HE R A2ARs AAShs A 458 9 PMS &5 3l Jeld A=s &, tido] He 498
=2717] o TEe REA FAste] A8 2ME Evlsior  dm7|71Y] wiEE ARlste] TRt 22 AlE2e 2
Main findings of the PMS soe Volume of sales
Main findings of the PMCF | e oo Size and otl_ler clla.ractensncs of the
= population using the device
A1
g% L
5 o Conclusion of the benefit-risk | | | Occurred or Expected risk from
—cg 2 determination gathered data such as PMS, PMCF
ol =
&5 \d
Information on Preventive or | 4 44 Vigilance and CAPA information
Corrective Actions (CAPA) 2
Summary of Findings and ces Validity of the collected data
Conclusions of the PSUR Overall conclusions

J2! 2. PSUR 224l ¢4 9 28 246 dlo]e]
Fig. 2. PSUR Process Flow and main applicable data
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I 11. PMS, PMCF 1124 B2
Table 11. Reference documents list for PMS, PMCF

PMS & PMCF reference documents
ISO/TR 20416:2020, Medical devices — Post-market surveillance for manufacturers.
MEDDEV 2.12/1 (Rev.8) Guidelines on a medical device vigilance system
MEDDEYV 2.12/2 (Rev.2) Guidelines on medical device Post market clinical follow-up studies
MEDDEV 2.7.1 (Rev.4) Clinical evaluation: a guide for manufacturers and notified bodies
PMS Sources NB-MED 2.12 (Rev.11)

E 12 b 55 4w Ko]=

Table 12. A site of information for the recall of medical device by country

Country Ministry Website
USA (FDA) U.S. Food and Drug administration https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfRES/res.cfm

Medicines and Healthcare products

UK (MHRA) Regulatory Agency

https://www.gov.uk/drug-device-alerts

KOREA (MFDS) Ministry of Food and Drug Safety  https://udiportal.mfds.go.kr/disps/P03_03
JAPAN (MHLW) Ministry of Health, Labour and Welfare https://www.pmda.go.jp/PmdaSearch/kikiSearch
CANADA (HC) Health Canada https://cvp-pev.he-sc.ge.ca/arg-rei/index-eng.jsp
AUSTRALIA (TGA) Therapeutic Goods Administration  https:/apps.tga.gov.au/PROD/SARA/arn-entry.aspx

https://consultas.anvisa.gov.br/#/dossie/c/?tiposProduto=8,12&lista

BRAZIL (ANVISA) Brazilian Health Regulatory Agency AcoesAti vidades=3-&tipoAssunto=1

R sk gsfor sk, siEgrIZIv FAIZIY s WEe ZIAET AR SR REE feedback ETH

recall #Z}o|L} Field safety corrective action(FSCA)2  PMCFo]A &1 4= ¢17] wjiZo] si &2 3H7 714

‘31‘21% E 120 7IAE APl ES Fasto] A & s diEch ol HAE ARk M2 risky hazard 7} 2
O

WEE R QuHoR dslg QmsYle A A 4 9] W, AES] PAAT fEAA G Erhy,
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ke gelgic FA 9 pefaich, Aslg oJRY17)9] B Supol wa At
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10. PMCF 74 ALgH(Main findings of the Post-Market A& | 23s}t7] 93] HufdA|F AloF A, PMCF #& U&
Clinical Follow-up, PMCF) of chaf gehal /|l mEue Zobe 2ake Folehd

PMS7} A& whufjeko] 13t A7 ebd, PMCF= 32171 o) @S 42981 8-S 4= glck. PMCF & AgRe ol
"®7)715 AHEsH Aate] digh =4 AP o]BE, Al & Y 135 Fargith
F24(PMCF) &5 AZAL o454 942 fdold &
28 50 MY o RE Tl = Q)= A%t X3 oju2 A 11, 0|Y-2I# ZHo|| et ZE(Conclusions of the benefit-
Z O ARR3) 3A} IS (patient population)] tfo], A & risk determination)

Sl

¢

Bl

BAsha, WA FAGoIY oAbt HAge] ¢lgieA  PMS® PMCF 2% 1e]3 feedback £3) 448 4
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