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notification
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510¢k)
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Premarket
approval

Low risk devices:

Most Class | and select Class Il devices:
* Dental floss

» Toothbrushes

* Bandages

Class |

Medium risk devices:

Mostly Class I, some Class | and Class Il
* Needles

* Catheters

* Contact lenses

Class Il

High risk devices:

Class Il devices, some Class Il
« Artificial heart valves

* Defibrillator

Class Il
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2. 9 =4

ATelMe 54 193 98717 59 A B3R el st
= FAF Al Heart Ware(Medtronic, Framingham, Massachusetts, USA)<}
Heart Mate 3(Abbott, Pleasanton, California, USA)el t©id FDA PMA
supplement & T3t <2=717] A F7] #H(Total Product life Cycle,

TPLO) A 2] FAF Al o] 3 7F & Al W7o i3t supplement track 2

Aol AR FAHES #FHAE BEAREA Y FAF AlE]l Heart Wareo}
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PMA supplement track®] W% 4 il
dste] frAF Al ZFe] Al sl el ghelstaral gt



7F. FDAS] 95 7]7] 9184 H7F 2 bd A A=

A

77171 AA S (medical device life span)9] F7]o] wiz} @AHER
T4 Hol dow, AFo] dujE7] ojde] AAS st Ak AP
A = (pre-market Regulation)@} sl v o] 345 #HAgsle Axe AFS
A %= (post—market Regulation)@} &+c} 16

oz 7719 Abd el Y AbS-whe] o] dlolE Ho]~(database)E &G 7|
5 A= F AF FHF7](Total Product Life Cycle, TPLC)2F 3h™ TPLC=
PMA, 510(K)¥qt ojyg} H-2t8 Ba1, 2 & (recall) & ol&57]7]o tisk AbA
AAREE 7 & A kA AlEEE S8 5 9len, FDACI A= TPLC
Ade 2010958 =ste] 54 AEel Hdd AR FE AR A
FDAol A AlAbebal 7H53h B dxbe] A3 9
s, 98577 9194 Huke AR e Al AR
of gAll AAA FAHH, BRE AFS dAHoR WHAHAE ]

= 2

X
N

s}
=2
3

FDAE SHAA 3 faAds g21st7] 913 supplementE A|&3ketal A Z2AF
QA3 Ax2ALE AFol WAE AS AEFe Y FEAdS FEe] v

A e gE AR

it
2
e
ol
o
rlr
ol
1>
2
=
\1
)
-
i)
Ne
_,d
ﬂ



L}. FDA PMA Process

PMA HE X2 A~ (review process)+= PMAS| sl HE Ao = 17 39
Uetdl 5502 HEZF XgHt.
A WA @Al A= A=A FDAl PMA AHAME AU, F A @A
oAl FDAE AZFE AFE 59 HE . oju AHAMe= HAad BE 8
27F AR Ho] A=A el Al HAl A ARE FESH AX£AL
A= A7 A4 HEE A&l SAHJAY A=A AP AAAESE E5E
SHAl A= A9, A=A A4 AF-(refuse to accept)ES FH3IHA ).
vl WA dAl A= AAAR] AEE st AlEH AlFA O AEgS 3
Ate]l = Ae, AFAE BFdr. oAl 1A dAdAE ds AL
(interactive review)E &3l A A= A4S Ak s o&stal A
Foll gk faH S Fgste] FDAS AAS st BE PMA A
P

=
Hgow AEFH AFAMe HEZE o]y A A PMACA Aol o

o

10



PMA Submission Review Process

PMA application
submitted

Acceptance FDA ensures applications
Review contain all necessary elements.

FDA makes a threshold determination
that a PMA is complete and ready for
an in-depth review

Filing
Review

:lOTE: Review =~ Substantive Thg FDA .Iooks for application
rocess may . deficiencies, and applications are
change if FDA Review placed on hold if deficiencies exist.
conducts a
Panel Meeting
or Pre-Approval : Companies maintain communication
Inspection lntera_Ctlve with ‘t)he FDA by responding to minor
(See page 1). ./ Review application deficiencies and
negotiating product labeling

PMA
Decision

Approval Approvable n5: Order
Order Lett Approvable Denying
L Letter Approval
The product is If companies FDA is unable to Applications are
approved by submit approve an disapproved
FDA, but additional application at because
companies information or this time due to companies
must submit a agree to a a need for failed to
printed copy of specific list of additional address PMA
their product's conditions, FDA information to requirements.
final labeling can approve determine safety
before entering device and effectiveness.
the market. applications.

I3 3. FDA AAA = ZZ Al

11



t}. FDA PMA Supplement

class 111 al&a8l= o a7]7]= 3x1e] AL A AU owsl=y A=
&

=
Hom GBS wol Wi APl Hvlel A4F A TRA2E B 48

&

FDAZ} PMAS <& 5 A5 54 WA s F71 |73 Apgke] At
g, AxzGA = 71719 A e g dE%S v = HAS Y57
Aol FDAS] HE 92 52AS 93] PMA supplement A5 A|=F3fof s}, &
WHAANE S §820.309 =58k & AFSRS 2 ESH 21 CFR Part 82090 wh
& F4 A28 8o AR F=eoF &tk PMA supplement track+-
o} 2j 2} 2ol T4 A & T4 = o] A=dl, PMA  panel-track
supplement § 814.39(c), PMA supplement (180 days) § 814.39(a), real time
supplement food drug & cosmetic act 737(4)(D), special PMA supplement
changes being effected §814.39(d), 30-day notice and 135 PMA
supplement § 814.39(f), PMA manufacturing site change supplement
(§814.39(a)(3), annual (periodic) report or 30-day supplements § 814.39(e)
2 7=l 9hvh.” supplement track W8 AW & 20 &AL 4 Sl

12



¥ 2. FDA Supplement Tracks A #"

Tracks A 9]
7171 A Aol Fdidh s dash
et M2 FA7E 283

PMA Panel-Track
supplement § 814.39(c)

o] ¥ A Paneld] HEE ¥g3st 5+ Y=
AA PMA AEZ T8

PMA supplement (180
days) § 814.39(a)

(
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Real Time supplement
Food Drug & Cosmetic Act
737(4)(D)
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Special PMA supplement
Changes Being
Effected § 814.39(d)

30-day Notice and 135 PMA
supplement § 814.39(f)

Az/FiE Aol WGl HA wE: A
Aol MRS AFHA e

W7 Abslo] 30-day Noticeol d|F3st= A9
FDA PMA Z-A}ell Al 30-day Notice %2 3d}%|
% A3t FU AW e Z220 g A
= 3} 30-day Notice W& & 30¥

ojiffell W o] o]Fold 4 9lom 30-day
Notice7} AA3FA] 2 4A|wF PMA Supplement
of gk Hdg T T AHE 53
30-day Noticet

PMA Manufacturing Site
Change supplement
(§814.39(a)(3)

= E4E] 99 ve

=2 AR

Annual (periodic) Report
or 30-day
supplements § 814.39(e)

FDAX= PMA Supplement A& th4l

A 54 WA AMgS Halst e
T o ks W= Ak} gk A

Aoy AL}l MalE F o] ol
A2 Zpof Al FA

14



PMA supplement+= ¥ 4eA 13 4 lzo] ZF A& digh
Aol HH Zh A wet AR WA AR 1S F9 5 oW

+ supplement trackel] A AEo] 59 HEE ZasHA dr). AF2] W7
A7 AE Step 1014 AFY WA D F4 Aol dig ol fE 9
%l % Step 2004 ATl tig A A& &Skl Step 304 #AFS W
7 dlolHel gk kg B fFaEAel mA= el A HUHE A9
o, Jrh7E SuH™ F7kE dHolHE A Step 4914 Al W AZ AR ] BE

= supplement tracks A#sle] WA FolS 3ystA @t

Step 1:
Identify the modification and reason for it.

( Step2: Step 3
Conduct a risk analysis. Define data to assess the impact of the modification
on safety and effectiveness (S&E).
.
Stepd:
Choose the regulatory pathway
from the options below.
1 1 1 1 1 1 1
New clinical &) (New clinical &) (" Preclinical & ) [ Preclinical ) (M ing)  (Manufacturing
new preclinical potentiall potentiall only change Site Change
some new limited affecting S&E Supplement safety of the
preclinical y device
clinical |

L ol .
O ) 1T

A FDA may or may not agree with your assessment as to the regulatory pathway. If we disagree with your pathway, FDA will provide the reasons.

2% 4. PMA Supplement 714 HA=E AAs7] Y3 A

15



s L =4y
1. o5 AA

2 A= AL RZEX (Left Ventricular assist device, LVAD)S] F+ A
% Heart Ware9} Heart Mate 39 ¥ 7l% o] 91+ FDA PMAS] supplementE -2
o[ x| A Fste] AFEe] F7F - ALS- @AM o] WA AFEE Bl supplement
BEE T A EF gk A4S gRlstr] A& ATE AAE .

T AAE 3FEo® A e LVAD dlole 43, dHlolH A, $AHo=
A=A, B2 982 R-Studio(version 4.2.0) 2 MATLAB (version
R2022a)= AH&38l AEs ==dte] 7 Ao Al EEs Hlastaat sl e

=
LVAD Efl0JE] 73 ElolE 82| =4
A E7tel PMA
HPAAPE
s
PP By m2ay P
HlolEf Fa| Supplement S
FDA AtO|E0)IN MATLAB
£ HEHW,HM3)
PMA Supplement &% ‘\ Supplement €7 F30
e olf 3L AQl
R-studio p—
AAHE FHEC rdas
HP AR 3
Holey PELELY
R
£ HZ2| supplement
29 ALo] 2+

a9 5. A AAE
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7}. Heart Ware Ventricular Assist System

Heart Ware Ventricular Assist System 3A|0] HAAAH AT HFo =2
=Al ¥ AlFeltt. Heart Warew 160g FAIE 7F* a
3 10/mine] =9 %S 7 &% 94 5§ A=Z7F dow HA=z= A
of o]AHERE dA N HF Fuurt dastA gtk A8 (impeller)=
stolB = G5 AAI FAgstHow wide glom Fgt
(cannula)7} FAlAel e =4 7hsd &4 B2

E

ozE pHesRE A

Inflow Cannula

Front ing A ly

Center-Post

Rear Housing Assembly




t}. Heart Mate 3

Left
ventricle

External
battery

Centrifugal-flow
LVAS

Rotor with

Internal magnet
N

Percutaneous
lead

System
controller

23 8. Heart Mate 3 74 o|w]A
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E 3. Heart Ware®} Heart Mate 39 AKX % 74 84

Heart Ware Heart Mate 3

Ventricular (Assist)Bypass

Sy ) : !
Class III(High Risk Device)
PMA Number P100047 P160054
FDA
2ol Unt 2012/11/20 2017/08/23
AR A A = 2] AR A Al A (LVAD) 7 BE
A7) A gt o= 5 51
28 e By g ;y;, %E A 27 B4 94 H=
A Z A} Medtronic Abbot
299 9857170 F AEe oF d4 7 84 FA = Ao A (system

Al 2~El 2 Y E (system monitor), BHE]Z](batteries, power base
o] A4 4 849 A

controller),
uit), 7 FX(AC adapter)s TFAJo] Hojlon,
AsA 2= wEHYe RUY 5 o)Fe R ARleR ¥ Asdn,
o L ¥ 99l HEh

Heart Mate3

|

Heart Ware

a8 9. HAAH A OB LA g ABT
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T A% Heart Ware®} Heart Mate 3¢] ®lo|HE F33l7] A AlFe| oist
7153 A Sol w3 ARE 4] fsiA A4 AFES] FDA S KA
(Summary of Safety and Effectiveness Data, SSED)9] AHE ZFA}ste] A=
o 37} Al AFHRE Fotatoi).

T A=< PMA supplementi= W|= FDA PMA &Ho|x|o] H<&3e] F7%
supplementE TSR, F AFE9] supplement= @AAIFANAE FH =7
U AZE AR drReH7 e 20129 19 195E 20229 69 2897HA] &
HolAlo] sEE ARTE FHste] AFE AP, 7 AFES] PMA

7)
supplement FA} &S Z 67FA|E supplement number(H7E AF WHI),

ol
_‘>i
il

data received(A1H <), decision data(Zd <), supplement track(H
%), supplement reason(¥7 A& ©]+), approval order statement (<%l
FANE)  ERste TS s ew, Heart Ware: F
supplement A5 E Heart Mate 3+ % 46719 supplement A5 E FF 33T},
THE HolH = AAG HelHE FEstal dEERE st 7

3 A dlolE Al(regulatory dataset)S =38t A5E Ao, 19
103 29 118 Al dHolHE H3k F70% PMA supplement <#|o]X]& U
EpdiT}.

—
oo
O
L
Lo
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New Search Back to Search Results

Note: this medical device has supplements. The device description/function or
indication may have changed. Be sure to look at the supplements to get an up-to-
date information on device changes. The labeling included below is the version at
time of approval of the original PMA or panel track supplement and may not
represent the most recent labeling.

Device HeartMate 3™ Left Ventricular Assist System
Generic Name Ventricular (Assist) Bypass
Applicant

Abbott Medical
6035 Stoneridge Drive
Pleasanton, CA 94588

PMA Number P160054

Date Received 12/05/2016
Decision Date 08/23/2017
Product Code DSsQ

Docket Number 17M-5320
Notice Date 09/01/2017
Advisory Committee Cardiovascular
Clinical Trials NCTH 47.

Expedited Review Granted? No
Combination Product No

Recalls CDRH Recalls

Approval Order Statement
Approval for the HeartMate 3 Left Ventricular Assist System. This device is indicated for

providing short-term hemodynamic support (e.g., bridge to P or bridge to my

recovery) in patients with advanced refractory left ventricular heart failure.

Approval Order Approval Order

Summary Summary Of Safety And Effectiveness

. Labeling
Labeling Labeling Part 2
e ——
Supplements: S001 S002 S003 S004 S005 S006 S007 S008
$014 S015 S016 S017

S018 S019 S020 S021 S022 S023 S024 S025 S026
$027 $028 $029 S030 S031 S032 S033 $034 S035
S036 S037 S038 S040

2% 1 0. FDA PMA &Ho)A A5 +F

New Search Back to Search Results

Note: This medical device record is a PMA supplement. A supplement may have
changed the device description/function or indication from that approved in the
original PMA. Be sure to look at the original PMA record for more information.

Thoratec HeartMate 1| And HeartMate 3 Ventricular Assist System
Device

(LVAS)
Generic Name Ventricular (Assist) Bypass
Applicant

Abbott Medical
6035 Stoneridge Drive
Pleasanton, CA 94588

PMA Number P160054
Supplement Number S001

Date Received 09/08/2017
Decision Date 10/12/2017

Product Code

DsQ
Advisory Committee Cardiovascular
Supplement Type 30-Day Notice
Supplement Reason Process Change - Manufacturer/Sterilizer/Packager/Supplier
Expedited Review No
Granted?
Combination Product No

pPprova nt
Implement a supplier facility relocation for a Printed Circuit Board Assembly (PCBA) of the
HeartMate Il LVAS and HeartMate 3 LVAS

2% 1 1. FDA PMA Supplement &#o]#] A& 4F
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(3

T AlFe =4 PVA supplement HOJE]E ZAbR ol whel dloly 373}

A X 2729 Heart Ware®} Heart Mate 3 A|5¢ S5H&
ARA S Adgepgion, O gFow 7 AFe PMA
supplement W73 717+=9] F4gks AMedtt. TS decision dataol A
data received @#= WA AAbetgd o AXE FA3E XS MATLABS A}
ot 2 ze Yepdde. P =g 5 AlEY ¥ supplement T o] H
Fel] F7F AAoletmz M HAMS ARESto] 5 AlEC] supplement &
A e #lstarat R-StudioE AREStY] HIEGFEE LI = Yehf Sl

t}.? 5 AE Heart Ware$} Heart Mate 32] PMA supplement H|o]E EF3 A
1

s
Oft
ol
38
=
H
e

N
ubal

(o3

= o) S =~
5 a9 12 ¢ 19 130 gRlE 4 U},
7|71 HeartMate 3™ Left Ventricular Assist System
PMA #z P160054
sol gn 08/23/2017
I = = = = = =
S001 2017-09-08 2017-10-12 30-Day Notice 3% 8Z - MEAYE27/ZE7)/32 84 Controller
5002 2017-09-13 2017-10-12 30-Day Notice 3% ¥ - NEAY/ER7/ZZ7/35 84 Controller
5003 2018-01-08 2018-01-16 30-Day Notice 3% ¥ - MEAY/ERI/ZY7)/32EH Drive line
5004 2018-03-14 2018-08-06 135 Review Track For 30-Day Notice 3% ¥Z - MEAYERI/ZY7)/3284 Controller
5005 2018-03-16 2018-08-24 Normal 180 Day Track CIXtQl/2B/A /AT 7|Ef
S006 2018-04-12 2018-05-31 Real-Time Process CIXtQl/2B/A /AT =% 9l 2tad
5007 2018-04-16 2018-07-05 Normal 180 Day Track CIRtQ/ 2 B/A /2T ¥E 2% 9 2hEE, Controller
5008 2018-05-03 2018-10-18 Panel Track EAl HZ - BEA/RIAN/RE 7124 EY =% 9l eped
5009 2018-05-04 2018-06-01 30-Day Notice 3 ¥Z - MEA/E27|/ZZ7)/3584  |Controller
S010 2018-05-16 2018-05-18 Special (Immediate Track) BA| B - BA/RA/RE 7124 B =% 4 erdy

¥ 1 2. Heart Mate 3 PMA Supplement ©|o|E #&F

717] Heartware Left Ventricular Assist System

PMA $= P100047

S W 11/12/2012
S001 2012-11-27 2012-12-21 30-Day Notice 33 Y3 - AEAERO/EZ7/SS YA Controller
S002 2012-11-27 2012-12-26 30-Day Notice 3 HE - HEA/BRI/EET/Z2YH Controller
S003 2012-11-27 2012-12-27 30-Day Notice S HE - AEA/BRI/EET/Z2YH Drive line
5004 2012-11-29 2013-01-04 30-Day Notice S HY - HEA/BRO/ER/ZS UM 7|}
S005 2012-11-29 2013-03-04 135 Review Track For 30-Day Notice 3 Y - AEA/BR/ZEI/Z2YH Controller
S006 2012-11-30 2012-12-19 30-Day Notice 3 HE - AEA/BRI/ZE7/Z2YH Controller
S007 2012-11-30 2012-12-28 30-Day Notice 3 8Y - A=A 2/EB2IB3STH Controller
S008 2012-11-29 2013-01-07 30-Day Notice 3 8Y - A=A 2B/ STH Controller
5009 2012-12-03 2012-12-18 30-Day Notice 3 YA - HEA/BRO/EE)/ZS UM 7|}
S010 2012-12-05 2013-04-23 135 Review Track For 30-Day Notice 3 HE - A=ZAER/ERC/Z2EH Drive line

1% 1 3. Heart Ware PMA Supplement Hl°o]E &
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(1) 9= Supplement =3

T AFe 39 supplementE AX=H=Z 7} track vitd #8]ste] 7 A=
t} oJH supplement track®] Al7o] 7}g W% 7} =3 AFY AS <

Axd EeS Folstux k. FHE b

GARE A 27 717 B

Lo

=
o|E 9] supplement reasong U ©]® supplement reason ¥&o oy
supplement tracke] 7Hg ol Rl o] =4 Aesi, F AFeo| 7H%
o NLESFE 2}A|EE supplement reasonS = U] ARAE] Aty HH A
supplement track WI%EE FAFsIGlom Aeld W% 45 MATLABS AR&-sho]

AX=" supplement &S AEZ Q15T

(o

(2) Supplement Trackoel] wt& o]f = ol

T AEe] supplement7} A% = W 7} trackol|Ale] WAL gk o]

% 57}A] labeling change, location change, post approval study protocol,

A% W7 (design, components, specification, material) % process change

of tf3] &Fste] AFvict oWl WA Algro] @o] FH o
H

Aol et g dQle mlalstazt skglon, Aed

1

[e]
= MATLABS AFg3}e] & #|%9] supplement track®] W7 Aldr d<lS =

2 s,
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(3) A= ¥ Impact &4 W

FDA PMA+= A|3%of ohsh Aol S uw supplement? tracks ZAA3}H7]
AT Al AR GAE A Foll AlF WA S supplement trackell whet
AALE AT BN A AR WA T ¥ 140 YR o] Step 34 Al
2o st obdA W a4 (Safety and Effectiveness, S&E)ol ok A= H
3¢l impactE B7Fetr] f1F dHeolHE FSlekes WA dew, 1 43
dlolEE 7|¥Fo 2 supplement tracks ZAASHA Ht}. 1320wl A% 2HA|
of ot W7ol = A9 high impact, AF AL WAL o] ofd WAL
low impact® FHF3It}. high impact®] supplement tracke % 37}# panel,
180-day, real time tracks®] 33t=™ , low impact®] supplement track< %
27FA] 30-day notice, special trackso] 3sl@EHAT}. EF ¥ supplement
tracke 3% 49] YeR o, A7t wEl =A% supplementd] AFAHS I
A3t7] sl AP ARLA S At
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Step 1:
Identify the modification and reason for it.

Step 2: Step 3:
Conduct a risk analysis. Define data to assess the impact of the modification

on safety and effectiveness (S&E).
Stepd:
Choose the regulatory pathway
from the options below.*

New clinical &) (New clinical &) [~ Preclinical & Preclinical Manufacturing | (Manufacturing Change that
new preclinical iall p iall only change Site Change enhances the
some new limited affecting S&E Supplement safety of the

preclinical confirmatory

device
clinical

High Impact
: Device changes
Traditional Panel-Track 180-Day Real-Time 30-Day Notice
PMA Suppl
‘ Low Impact \
: Not Device changes J

* FDA may or may not agree with your assessment as o the regulatory pathway. If we disagree with your pathway, FDA will provide the reasons.

Special
Supplement:
Changes Being

1% 1 4. Supplement Impactel] W& 730

¥ 4. Supplement Impacte] W& #5F Ag*

151 Kel
mpact  STRLRtag g O 20 A
Panel 8= 37 A4 AlF 281,143$
A4 A5
Hi gh 180-Day** Hx dA A (%&Al)i 56,229%
A4 A8
mpact AHE AAE
Real Time™ 918 X A4 gt Add Al 26,240$
nnds
30-Day - _
Notice q{z{géiéjxfﬂ;§;} H] E4 5,998
Low /135 PMA
Impact Special’ e fA#EE
. e AgA A A v 57 None
(Immediate) Qg0 E
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Iv. 23

1. AZ=7F2] PMA Supplement #2] AR

T3 3k Holg £4 A3} Heart Ware®} Hear Mate 3¢ g AR} Zo] &
189 719] PMA supplement W7AFSo] om 1Wdd oF 17.2(Event/Y) 719
%,

o] AT}, Heart Mate 3= F 46712] PMA supplement WH7AFSFo] ARy o

M 199 oF 9.2(Event/Y) o] WA ] St As & 5 Ao, =
AR B7F w9l @7 vETle] A B e le] o] FolH=A
et =25 FRem 73 Aol m=W Heart Wear”l 28) Gk 71| 3
b FAVE w2 Aew FlEin

T A FDA W7 sjlel del= AR A E=3E v Ay
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X 5. Heart Ware9} Heart Mate 42] PMA Supplement 2 A X

Heart Ware Heart Mate 3
Reculator Decision Reculator Decision
Track N(%) Chgar e(q)y Days(mean N(%) Cfar e(ty)y Days(mean
gel® +STD) sett +STD)
1 $175,871 1 $233,073
’ + ’ +
Panel (0.5%) (9.5%) 239 £ 0 (2%) (23.3%) 168£0
20 $829,579 259.2+ 10 $484 ,873
’ ’ +
180 Days (10.6%) (45.0%) 198.9 (21.7%)  (48.6%)  10°-7EDD
180 Days NO User 13 222 .5+
_|_
Fee (4.8%) N/A 137 .7 3 (6.5%) N/A 97.3£57.1
. 11 $230,771 7 $162,871
’ + ’ +
Real Time (5.8%) (12.5%) 86.6X13.2 (1560 (16.3m) o7
. 120 $538,505 21 $112,814
— ’ + ’ +
30-Day Notice (63.5%) (29.2%) 26.086.2 45wy (113w 2990
135 Days for 14 161.2+ 1 $4,972
+
30-Day Not ice (7.49)  O7.871G.TR) oy (2.2%) (0.5%) 14520
Special 10 3
+ +
(Immediate Track) (5.3%) N/A 27.1£4.6 (6.5%) N/A 19.3£12.3
189 $1,842,597 14,954 46 $997 ,759 2,621
Total (17.2 (167,508.8 (1,359.4 (9.2 (199,720.6 (436.8
Event/Y) $/y) days/y) event/y) $/y) days/y)

28



2. A% F AE<2 Supplement &3

Heart Wareo] 2012 %8 20229 % 69 28U7tA] =¥ & 189719 7z E
4 R gold AR wxES AEsglon, MILABS ARE-ste] —1d 150
2ol YeY. 590w HA 713F 5 30-day notice’} EE trackoll A 7H
=
&

18 598 dARE +38 dAA 0

rlo
=
o
>
&5
©
=
o
24
X
ol
o
o R
=]
3%‘ k

HEA B¥XHEE AL old 4= 9ty 1 = 135 review trackel] o
5] I gL o 2% 180 day tracke] & ®H
AR F2 W& (17.8%) 2 5Qlo] MayEALCE.

I Pancl Track

I Normal 180 Day Track
I Real-Time Process
[ 30-Day Notice

[ 135 Review Track

N
(e}
T

w
W
T

Special (Immediate Track)

[O%)
(e}
T

[\
(9]

N
(]

—_
W

Number of Sumpplement in HW
)

W

2012 2014 2016 2018 2020 2022
Year

% 15. Heart Ware®] 99%=% Supplement &
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Heart Mate 3¢ 2017d%-¥] 20220 % 69 28U71+ =39 F 46749 7+ E
9 R Sld dEE BxEE st MATALBS Abgsted T1F 1600 e
UER T, Heart Mate 3 B3k A 20 717kl = track 59 3 30-day
notice’b 7Hd =& M) 8(44.4%) S XA AT Heart WareS}= thE A 2018
W 7)o EE trackEo] 24 Mg HS 2 SAFAAT 20199 =

STt FE " 507t FAloltk. 7 WA= 180 day tracke] H[E9]

(26.6%) =25+ 20180 5-E 20199 % 744 A e u|&=2 590 H¢
W, 71 $2E 345 Fol=v FAo|t).
45
I Pancl Track

40 - I Normal 180 Day Track
[N Real-Time Process

35 | I 30-Day Notice

135 Review Track

30 Special (Immediate Track)

25

T

15

Number of Sumpplements in HM3

2017 2018 2019 2020 2021 2022
Year

I3 1 6. Heart Mate 39] 4= Supplement & 3F
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o

Heart Ware: 20220 % 69 28271# 4= dHolEHE Z£3dHoz ¥ uj
W7o gk 30-day notice®] supplement
tracke] 7} ¥ HE&S AU, Heart Mate 3% <9 @& oF 19d
SEA = Aol gk YA, AR, AZE ] H g ojgh 180-day
trackoll ek WAAL} o] F2 Hl&S AAeta Ao, 2019 % o] ol =
SN AFY Ax A e Az ol g

Ao Az 4
1

2
D-{H
o,
Y
BN
i)
2;1_(1
k=

Ir
2
BN
ol
)

(o]

w
T
o
[oV]

<
=
)
=
o
o
o
S
[aV]
o
o

)
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3. Supplement Trackel] W& o]f % 19l

Heart Ware®] supplement A% & #|355H WZHAFES] supplement reason®l
thaf ZAbs] Sels] ¥ Heart Ware: T EA2~ WA 7bF @& Hj&S #

Astal Q= AS FJE A O vy WA EZE AlE HE (Design,

=

rUO

Components, Specification, Material, DCSM)o] ¥+ WHAZ =& v|&E WH7HA

HAtt. Heart Ware®] Al WA 29 176 YeEbAT.

[ Panel Track
[ Normal 180 Day Track
. [ Real-Time Process
Labeling Change
gLng . [ 30-Day Notice
135 Review Track

Location Change [T Special (Immediate Track)

Postapproval Study Protocol

-Change Design/Components/ Spemﬁcatlons/Materlali

Process Changeg I

| | |
0 50 100 150
Number of Supplements in HW

I8 1 7. Heart Ware9 A& H7JA}3k

Heart Mate 39| supplement WAL T A|FH WA ] s offol of
3] ZAste] &l H ] Heart Mate® ZEA 2~ WA 7} BE v&S =
Asta low I v WACRE AF WAl F AR WA
18 gl 4= St
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[ Panel Track
[ Normal 180 Day Track
[ Real-Time Process
[I 30-Day Notice
135 Review Track
[E Special (Immediate Track)

Labeling Change
Location Change
Postapproval Study Protocol

'.Changc Design/Components/Specifications/Material

Process Change

0 5 10 15 20 25
Number of Supplements in HM3

Y 1 8. Heart Mate 39| #|35¥H HAAS

= QR el @ AHTHE A|Eo Aoy FEFHE A=
]

=2 d]Fo|H process changeo| A& A

o

ZAbe] tigk WAoo woll HA H& HsoE WAYE As AT F .
Heart Mate 34 DCSM WH7dAFsrS -4 @ A~ (component ) o] W7o =& ©
= ZFAI8HH process changeol A= &5 YA (supplier) W7gAE o] 58 H
& AAsh=H o] Heart Mate 39 A|Fo] 3{7be Fol= 8ol F

st FE Aol ek WAl &s] o] FolA = S HoFa Q.

=l
g W& 3 604 AT 5 St

ool

o

3L
™

o
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¥ 6. Heart Ware & Heart Mate 3 2| supplement ©]-r

A = Alo] 2 (cause) 2 (%)

Design 6(23%)
Component 6(23%)
change DCSM™ (26)
Specification 7(27%)
Material 7(27%)
Heart Ware
Manufacture 111(79%)
Sterilizer 3(2%)
process change(141)
Packaging 2(1%)
Supplier 25(18%)
Design 4(33%)
change DCSM*(12) Component 7(58%)
Material 1(8%)
Heart Mate 3
Manufacture 8(36%)
process change(22)
Supplier 14(64%)

«DCSM: Design(t]z}el), Component (-4 8.2) Specification(A}F),

Material (&) <FA}
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e MBAG g A3

oﬁL

3]

S|
ax

™

R

A|3%2] Heart Ware®} Heart Mate 3o W3t A impacte] A3 AE

5 4
S S v Heart Wared 7]27]7} Heart Mate 3H.T} © H& AL e &
7

A= ol A M <ol Heart Ware”?} Heart Mate 3R.tF o w2 W

Abglo] wkAlEle] 71277 A aEA = AS 29 1994 #els 4= Qi)

Cumulative Number of Supplements

a3 1

200 -
180 m Hm3
160 -
140 f
120 F
100
80 -
60 -
40 -

20

9.

HW

Y = 0.053%X+9.83
72=0.99, p<0.001

Y = 0.027*X + 1.775
72=0.98, p<0.001

0 500 1000 1500 2000 2500 3000 3500
Days from Premarket Approval Date

T AlE AAEAG ] R Al Ah AR ez

supplement tracke A Ao thgk ¥ A3} high impact$} A|F AHA] €]
H Aol ofd 4

= AP FEA 2d=ZE 28BS W AlF A S W< high impact
o] &= % A% Heart Ware®} Heart Mate 3¢l th3h 71&7] wakA o] B84

wol AEd W WA E I Zo|7t Yk g 1Y

ke RS

2 low impactE o] A sRlon, A
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H  HM3

w
(%]

w
o

Y =0.013*X + 1.562
r2=091, p<0.001

N
o

—_
w
T

10} Y =0.013*X+3.790

r2=097, p<0.001

Cumulative Number of Supplements for
High Impact Modification
N
(%

L

0 500 1000 1500

2000

I

2500 3000 3500

Days from Premarket Approval Date

¥ 2 0. High Impact L33

¥ 7. High Impacte] A& T84 WA A
Heart Ware Heart Mate 3
A 5% 1[)8;)_ Real Time Panel 180-Day Real Time  Panel
TA LA Y Track Track  Track Track Track
Track
Controller 4 3 - 3 4 -
Labelllr}g & 1 _ A 3 1
packaging
Driveline 6 2 - 1 - -
Battery 4 4 - - - -
7] EF(ETC) 15 1 1 5 - -
Total 33 11 1 13 7 1
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A ApAlol gk WAL o] ol low impacti AlEFOl tigh FHoly A
ZAbe] HijE WMAAS FolE Aolw F AR Alsr ARAl] gk MAAL
o] obd low impact A3 A3 FAEA LYz = 29 21004 HolxXo]
Heart Ware®} Heart Mate 39 7]&7|7} =LA =}o|7}

o™ Jow impact® ¥ supplement track®] AE FALA T oW FE
o] M7 HA=A= & 8 Yetldn. F AFe 2 AlE ARAe] HAPAE
of thelA = HuE zelzle] Holx] AR Aol Z
A et HAANE ] g = ZfolHo]l A= AES FRIsHIiT.

oH

. HW
m HM3

100 |

Y 3 0.039*X + 6.571
r ©=0.99, p<0.001

50 +

S 0.013°X+0.774
.?)/"r/ 2 =0.97, p<0.001
o A i A A

0 500 1000 1500 2000 2500 3000 3500
Days from Premarket Approval Date

Cumulative Number of Supplements
for Low Impact Modification

a8 2 1. Low Impact L%
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¥ 8. Low Impact9] A% 7484 WA Ag

Heart Ware Heart Mate 3
30-Day C s 30-Day C e
- . Special . Special
A notice (Immediate) Notice (Immediate)
TA QA /135 PMA /135 PMA
Track Track
Track Track
Controller 70 3 15 -
Labelllgg & g 9 ~ 9
packaging
Driveline 8 - 3 -
Battery 22 1 1
7] EFH(ETC) 26 1 3 -
Total 134 10 22 3
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5. % AE9] Supplement & 7+7A Alo]

T AlFel ek supplementol] tigh A 1A Ato]o] F7] ApolHE 4] E}
ATk, Y HolE= Ay X7 ofd HEFEER 0=
S AEste] #4& 23t box barel YERH HETH
EAoR 3% ks UehAIRE 1 o] &9 HEL o Fo® o] &
A ald k. Heart Wareo] F-7tollAE= FA Edds AL e 4= g4 o
Heart Wared] W7 F7|7F @&vts AL & 2th. "kHol Heart Mate 3

PN
T

= A0l §Al wxH o] Heart Ware Bt} ¥4 F717F o= A&
Fo

.

rr

g 3}
st 4= 9lt}. Heart Ware:= 3YolA 27 7] 2 WAool AP omn F
bzt 10¥S HHoz 7)7to] 2850w Heart Mate 35 7.590A 54
7o g F4gk 219 Vle=o g2 WAoo 3w o] Heart Ware’} <F 28] A=
ol 2 W7 7|7ko] #ue AL 272204 FlEd 4 ).

HW
HM3

* p<0.05

o —

HM3 ——1 l ll |—

0 50 100 150 200
Intervals Days between Supplement Dates

Heart Ware: median of 10 days (range, 0-129; IQR, 3-27)
Heart Mate 3: median of 21 days (range, 0-149; IQR, 7.5-54)

ay 22, AFEH HAG 717 F7)
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K
o

njarel| A SRR AR Shap FoAvbelA] 6uF He] $xprh Al o]
of SlgEHY HAAHoZE AZF 20007 ol E FaAH A5 AT}
ow, FTHRAY FAS A8 vw BAF Aete] w= A, #H, g
Z~(National Heart, Lung, Blood Institute)oll A= 1964\d5-¥ A AR 374
21e] Jhde] gk A LS AFsilit .t g AAAR A= 197 98
N2 A= S7FE flel At aE Heh el A B A ARE
et dRtdow u9Y] 9 87]7]7F FDAY] S|7HE W fsiM e dEd

A

& EFARToR M4%L TA49 QYA

1o

32
32

2
-

&st7] Qe m=ER-ets], AxzAb, vmRAZ A (Center for Medicaid
and Medicare), FDA, P RAATY, v A#HE A4 (National Heart, Lung
and Blood Institute) &= INTERMACS(Interagency Registry for Mechanically
Assisted Circulatory Support) registry= 2006 ¢ ZWHA|ZAT. o] #HA A~
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Comparative Analysis of Product Changes after FDA Approval of

Left Ventricular Assist Devices
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(Directed by Associate Professor Sung-Hwan Kim)

Product changes of high-risk medical device after approval could
have a significant impact on patients with the product, so
regulatory authorities 1in each jurisdiction are continuously
monitoring the life cycle of high-risk medical devices. The US Food
and Drug Administration (FDA) discloses information about 1its
regulatory activities.

Research on changes in product change management after medical
device approval is being conducted through open FDA Premarket
Approval (PMA) data on regulatory activities of medical devices, but
previous studies select a wide range of medical device items to

investigate, analyze, and simplify conduct research.
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Prior studies research on the overall change track and frequency
cumulative number of various medical devices are being conducted.
Previous studies have limitations that they could not 1identify
similar product characteristics of specific medical devices due to
the broad scope of research, and 1t 1s difficult to analyze
regulatory activities on how follow-up maintenance and improvement
management in post market are conducted.

In this study, FDA PMA Supplement for Heart Ware and Heart Mate 3,
which are products corresponding to implantable left ventricular
assist heart devices between high-risk medical devices items were
collected, and similar products in terms of the entire product life
cycle (TPLC) and product changes after approval were compared.
Regulatory activity was analyzed by identifying the complementation
tracks, frequency, and characteristics for.

Analysis of collected FDA PMA Supplement information for both
products revealed that Heart Ware had higher regulatory costs or
longer review periods for post—approval changes and much shorter
change intervals than Heart Mate 3. In the product change part,
there was not a difference in change tendency in High Impact, which
1s a change 1in the product itself, and a difference in change
tendency in Low Impact, which is a part that is not a change in the
product itself. In addition, 1t was concluded that the degree of

activation of the quality management system for the regulatory
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activities of medical devices can be evaluated by identifying the
similarities and differences 1in the changes and regulatory
activities of the two products of the same third-generation left
ventricle.

Through this study, it is expected that the regulatory data of
high-risk medical devices can be used as reference data to evaluate
the post—marketing investigation flow of products after approval,
and that i1t will be helpful in the path to improve the product

approval process.

Key Word: Premarket Approval(PMA), Post-Market, PMA Supplement,

Left ventricular Assist Device, Quality Management System
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