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References for guidelines of active implants
1. FDA : Preparation and contents of application for ventricular assist devices and total
artificial hearts, FDA No. F89-33838 (1987)
2. NIH: Phased readiness testing of implantable total artificial hearts, request for proposal,
NHLBI-HV-92-28 (1992)
3. ASAIO-STS: Long-Term Mechanical Circulatory Support System Reliability
Recommendation (1998)
4 . AAMI: TIR26:2000 Ventricular assist and heart replacement systems (2000)
5. NEDO: In vitro and in vivo evaluation protocol for implantable artificial hearts (2001)
6. JSAO : Clinical test guideline for severe heart diseases (2003)
7. Japanese guidance for implantable VAD/TAH:2007-08

Standards for active implants

ASTM F1841-97, Standard practice for Assessment of hemolysis in continuous flow blood
pumps

IEC 60601-1, Medical electrical equipment — Part 1: General requirements for safety and
essential performance

ISO 5840, Cardiovascular implants — Cardiac valve prostheses

ISO 7198, Cardiovascular implants —Tubular vascular prostheses

ISO 10993, Biological evaluation of medical devices

ISO 14155, Clinical investigation of medical devices for human subjects

ISO 14708-5:2010,2020, Implants for surgery — Circulatory support devices

ISO 14971, Medical Devices — Application of risk management to medical devices




Comparison of historical guidances

Japanese Guidelines ISO 14708-5 ASAIO-STS FDA guidelines
(2007-8) (2010) Recommendation (1987)
(1998)

80% reliability,

A calculated 80%
reliability with at least

2 X devices with =Y
failures.

Reliability |50, (80%) confidence, | Claility X with at least 150 " 6ience fora 1 [Short term: over Ztwice
test Y confidence for a Z year BT . .
) and 6 months (to be mission life year mission life. Before [the intended duration.
extended =2 years). ’ IDE =8 systems for 21 |Lomg term: over =7
year. years.
Sample size and implant Durability and
. At least 6 animals for 60 [duration to demonstrate |[IDE: In a minimum of performance for Ztwice
Animal test . . . .
(in vivo) days (8 animals for 90 |the safety and 8 animals for a duration [the expected duration.
days). performance for the =90 days Permanent implant device
intended use. for 25 months.
Sample size: Around 15
cases for a pivotal study PMA: All in vitro, in vivo, |A rationale for the number
(Around 5 cases for a - . e
feasibility study) and clinical data reported |of patients and institutions
. .y_ Y)- ISO 14155-1 and by category required to the safety and
Clinical test |End point: 6 months for . :
ISO 14155-2 *The number of patients |efficacy.
BTT, and 12 (&24) . L
*The number of patient- [(Preliminary IDE study: 5-
months for DT as a ears 10 patients at 1-2 centers)
pivotal study. (3 months y P
as a feasibility study)
Comparison of Guidance and Standards
Japanese guidance for
. P & ISO 14708-5:2010 ISO 14708-5:2020
implantable VAD/TAH:2007- . . . .
08 Circulatory support devices Circulatory support devices
Active implantable circulatory
support devices. It is not applicable
VAD, TAH, BIVAD to_ extracorporeal perfusion VAD, TAH, B!VAD, '
Scope devices, cardiomyoplasty, heart percutaneous assist devices,
(BTT, BTR, DT) K . . X .
restraint devices and counter- paediatric assist devices.
pulsation devices, such as extra- or
intra-aortic balloon pumps.
System reliability is defined as the T .
o 80% reliability with 60% (80%) probability to perform its function. System.r-el|ab|llty 'S def.mEd as t-he
Reliability . s . probability to perform its function.
confidence for 6 months (to be  [(Reliability X with at least Y - .
test - ) L (Reliability X with at least Y
extended =2 years). confidence for a Z year mission X L
life.) confidence for a Z year service life.)
Sample size and implant duration ) . .
. . . ISample size and implant duration
Invivo  |At least 6 animals for 60 days shall be appropriate for <hall be apbrobriate for
evaluation |(8 animals for 90 days based on  [demonstrating the safety and pprop
. L demonstrating the safety and
(Animal test) harmonization). performance of the )
. . performance for the intended use.
device for the intended use.
Sample size: Around 15 cases for a
pivotal study. Around 5 cases for a
Clinical pilot study.
evaluation End point: 3 months for a pilot See ISO 14155 See ISO 14155
study, 6 months for BTT, and 12
(&24) months for DT for a pivotal
study.




ISO 14708-5:2020
Implants for surgery — Active implantable medical devices —
Part 5: Circulatory support devices

1 Scope

2 Normative references

3 Terms and definitions

4 Symbols and abbreviated terms

5 General requirements for active implantable medical devices
6 Requirements for particular active implantable medical devices
6.1 Intended clinical use/indications

6.2 System description

6.3 Design analysis

6.4 Risk analysis

6.5 Human factors

6.6 In vitro design evaluation and system performance testing

6.7 Electromagnetic compatibility ......... — see IEC 60601-1-2:2014
6.8 Materials qualification

6.9 Biocompatibility ........................... — see ISO 10993-1:2018
6.10 Dynamic haemolysis .................. Additional

6.11 Environmental testing

6.12 In vivo evaluation

6.13 Reliability

6.14 Clinical evaluation ........................ — see |ISO 14155

ISO 14708-5:2020(C A T/=> RTF~YT 4 v 7L E2—ICH
ITARKEREEDIFIUATOEY,

* 20105F DISOICLENT, "Y'=k - JR I pRDIEED
KIEICINE =Nz,  (SODIETR)

- BE&NEE - ARE - ARHE OHuman factor Analysis
DERAKIBICIESI Nz, (ISODIER)
Early stage models or prototypes should be evaluated with
representative intended users during formative testing. The
intended users of a circulatory support system may be
divided into three categories: patients and caregivers,
clinicians, and surgeons. Each user group may interact with
the system in different use scenarios.




- BYHROTFER LI MEI N, (FDADEMD)

- BHESAABOEENME SN, (MedtronicDE [
)

ERIEE R 2010 DIS0IC T, DAMEER] %
BRI . BER Y THENEHE  (Paired
comparative haemolysis testing) % 5.6 % 2R ICEF |
s o7, Bldassessments L CTXEER > 7 DBIN%EF
T DOHAIZ>T=hY

(ZNUEEAEIR DO R > 7150 18242 & Fl#k, ASTM F1841:2019
#5IAT5FR, FE  ASTMONIE TREHER LGN S =D,
IR E W R DIBEIFR—RETHEINZTLOBERRZHL
726 )

ISO 14708-5:2020C | Test parameters (e.g. blood volume,
flow rates, pressures) may need to be adjusted depending
upon the operating parameters.

ERBL TMED—He TR HREICH>TWD,

- BBIZE S 1 2010FDISOIC LR T, FEHF LM T
[BUERENT | R EF ENT=h . RIRILERIEIRE N
MF7-7=, IWIBL Y RNDOFNEEA BT 1E. BUBEENT
Tl T [ (AIBRML) EEE] 27X IRNRETHDH T &
ZES LIFIR,

- ERIZEE & ¢ invitrost B2 TESR  (Electrical Cable) @
FHICOWTIE, A FEERLELTVCLEEICES LS
BREREBEBHZOT, [#HH9EFEE] (Cyclicbend
testing) Z#{THONZ L ILIRKL VES L. R,

- S I&HI1Z1SO 14708-5:2020 & L THBBIL I n7-,
7=72 LISOTIE A0 285l U 7= BR PR S A AE | L EE o
SN TR LY,




INTERNATIONAL ISO
STANDARD 14708-5

Second edition

2020-05

Implants for surgery — Active
implantable medical devices —

Part 5:
Circulatory support devices

Implants chirurgicaux — Dispositifs médicaux implantables actifs —

Partie 5: Dispositifs d'assistance circulatoire
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Adaptive Design Analysis Dataset
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MOMENTUM3: 5%

Patient meets
HMIII IDE eligibility
criteria?

Informed Consent

Subject is Enrolled

Randomization
1:1

50% of ST Cohort

(6-month follow-up) N=147

Short Term Cohort
N=294
6-month follow-up
for short-term indication
Continue enrolling 72
additional subjects
Long Term Cohort
N=366
24-month follow-up.

Continue enrolling 662
additional subjects

Full Study Cohort
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HeartMate3 (BTT)
HeartMate3 (DT)

Screen Failure

Includes reimbursement
denials

Analysis performed when 50% of the
subjects in the ST cohort have been
followed for 6 months.

Purpose of the adaptive design is to
calculate the power for non-inferiority,
conditioned on the interim short-term
outcome rates.

If the conditional power is 50 — 79%, the
sample size will be re-estimated to
maintain a conditional power = 80%.

The adaptive analysis does not have a
provision to stop the trial early due to
overwhelming effectiveness.

Heatley G, Sood P, Goldstein D, et al. Clinical trial design and rationale of the
Multicenter Study of MagLev Technology in Patients Undergoing Mechanical
Circulatory Support Therapy With HeartMate 3 (MOMENTUM 3) investigational
device exemption clinical study protocol. J Heart Lung Transplant 2016;35:528-536.
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é Survival free from disabling stroke and
a reoperationto repair or replace the LVAD at6  131(86.2[80-91]) 109 (76.8[69- 83])) 0.55(0.32-0.95) 0.037
@ 0.60 months
= Non-inferiority Analysis ) _
s Absolute difference +9.4% (95% LCB -2.1%), P<0.0001 SirStetentihat presened pationt tem
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Domestic and foreign trends in the prevalence of heart failure and
the necessity of next-generation artificial hearts: a survey by

the Working Group on Establishment of Assessment Guidelines for
Next-Generation Artificial Heart Systems

Abstract A series of guidelines for development and assess-  ing appropriate guidelines. At present, more than 23 million
ment of next-generation medical devices has been drafted people suffer from heart failure in developed countries,
under an interagency collaborative project by the Ministry including Japan. Although Japan currently has the lowest
of Health, Labor and Welfare and the Ministry of Economy, mortality from heart failure among those countries, the
Trade and Industry. The working group for assessment number of patients is gradually increasing as our lifestyle
guidelines of next-generation artificial hearts reviewed the becomes more Westernized;the associated medical expenses
trend in the prevalence of heart failure and examined the are rapidly growing. The number of heart transplantations,
potential usefulness of such devices in Japan and in other however, is limited due to the overwhelming shortage of
countries as a fundamental part of the process of establish- ~ donor hearts, not only in Japan but worldwide. Meanwhile,
clinical studies and surveys have revealed that the major
causes of death in patients undergoing long-term use of
ventricular assist devices (VADs) were infection, thrombo-
E. Tatsumi (<) sis, and mechanical failure, all of which are typical of VADs.
Laboratory »for Resea(ch Evalua&i?n, Advanced Medic_a] Engineering [t is therefore of urgent and universal necessity to develop
gf\j';;E{;Egt"%ﬂig?ggxgsscz?gsc(éf';z;iese“'Ch L, 594 .ncxt-gcncrlati(m artificial hearts that have cxcc]lcntvdurat?il-
Tel. +81-6-6833-5012 ext. 2368: Fax +81-6-6835-5406 ity to provide at least 2 years of event-free operation with
e-mail: tatsumi@ri.ncve.go.jp a superior quality of life and that can be used for destination
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