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Amplatzer Occluders

= Mesh of Nitinol wires In 2 flat button shape with
central connecting waist, filled with polyester
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Nickel release after implantation of the Amplatzer
occluder

Marcus W. Ries, MD.” Christoph Kampmann, MD,” Hans-Jiirgen Rupprecht, MD," Gudrun Hintereder, MD.*
Gerd Hafner, MDD, and Jiirgen Meyer, MD." Mainz, Germany

Bcu:l(gr:rund Transcatheter closure of atrial septal defects is a new and less traumatic technique than open heart
surgery. In recent years, patients with a patent foramen ovale sustaining potential paradoxical embolism have also be-
come candidates for interventional closure devices. One of the more popular occluding devices is the Amplatzer septal
occluder, which, like many other occluders, is made of nitinol. Nitinol-based c:||c>ys cre wide|y used in medical prﬂducts,
for exﬂmp|e, in Grthopedfcs and orthodontics. However, the clinical use of nitinol, which contains 55% nickel, is still con-
troversial because of concerns about its bioccmpﬂ’ribilify. Therefore, we examined the systemic nickel release after imp|0n—

tation of the Amp|ﬂfzer occluder.

Metheods and Results In 67 patients with no history of nickel sensitivity, blood samples were taken 24 hours
before and 24 hours, 1, 3, and 12 months after occluder implantation. Nickel serum concentrations were measured by

atomic absorption spectrometry; a value of <2 ng/ml of nickel was considered to be normal. A rise in mean serum levels
of nickel was observed, from 0.47 ng/ml before implantation to 1.27 ng/ml (24 hours after), to @ maximum of 1.50

Conclusions Nickel seems to be released from the device, causing a systemic rise in serum levels of nickel, possibly
until @ calcium-phosphate layer has formed on the passive oxide film of the device or until endothelialization is complete.

Heart ] 2003:145:737-41 )

©2010 Vascular Innovations.




after Impl

Department of Pedl

Background
1. Transcatheter closura of patent foramen e (PFO), .
defact (ASD) and patent ductus arteriosus (PDA) Is a new and

waumatic techniaue than open hean surgerny.
2. One of the more popular occiuding devices s the Amplatzerd

occluder which is made of nitinol(NITI).
a.The possibility of nickel toxicity due to the high nicke! contant and

poasible dissolution during corrosion is a matter of concern

Purpose

1.To examine wheathar thare Is a systemic nickel release after
implantation of Amplatzer® occluder in patiants with PFO, ASO and PDA
2.To evaluate the safety of Amplatzent® occluder which Is made of nitinol

Rateiwnce values
I F =0.8 , M <D .57

Suudy population
o 1 ® a - S (rrm)

March 2002 — March 2007
Department of Pediatrics. College of Medicine. Hallym University —.
Amplatzer® occluder(AGA medical, Golden Valley, MN, USA)

54 pis have undeargone transcatheter closure 0.2
Blood samples were collectad from 25 pts.
Pi=. received no other type of metal implant <0.1
Reotorence values
G ok " le(%) n=18(60) F <0.8 . M <0.51
Male(9%6) n=10(40) o ' = a a 5 (rrm) |
Age Mean age 25.5(Yrs)
Rango gmos-
S51¥rs (ua/al)
Defect ASDN n=9 (36%) o.=
Type =
PDA =9 (369%) o Retaorence valuess
PFO n=7 (28%) x P <08 . M <0.51

o B 2 a - 5 (vemd
Laboratory Analysis

Blood samples weare analyzed using atomic absoroption spectrometry Discussion

(AAS, Kitachi5700, Hitachl, Japan). Potential Nickol Roloos
RAafarance values for nickal :‘:"lﬂlﬂll:: Macts i
:female <0.6 ug/dl, male <0.51 ug/dl — Allergic reactions

— Carcinogenicity

Foliow Up NO sdverse siiscts in this study

December 2008 — June 2007 Limitation

Random blood samples were obtained fram 25 patiants with GNP -— " + L il
Amplatzerd PFO, ASD. PDA occluder from at least 2days o 4—yeaar with ol Fu
and 7F-month post closure period. <

k]

Conclusion

Results
All patients showed salisfactory clinical iIMmprovemants and there was Nichet 10 be e o Trom thve A 1 e - ,:_-. ._:_".
no echocardiographic evidence of complications. T troarn i OCC i minimel and systomic Hes 0

f_!unncl A-~yeasr and Y—month post closure period, concentrations of of nicicsl mrw wittin NOoTmal renges.

Mickes! In sarum waoe within normal range with valuos = 0.2 ug/dl. Impiarisiion Of o AmDoteed Goohcer meerri 10 Do safe femoss
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Nickel Allergy in Interatrial Shunt Device-based Closure Patients

Gignluca Rigatelli, MD, FACP, FACC, FESC, F3CAL" Paoip Candaioli, MD," Massimo Giordan, MD." Silvio Aggio, MD." Mauro Chinaglia, MD, ! Gapnele Braggion, MD," and
Loris Roncon, MD*®

*Rovigo General Hospital—Cardlovascular Diagnosis and Endoluminal Interventions Sarvice, Rovigo, Italy; ' Rovigo General Hospltal—Neurosclences Department,
Transcranial Doppler Ultrasound Service, Rovigo, taly

Caomespandence 1o Glanleca Rigatelll, MD, FACP, FACC, FESC, FSCAIL Via WA Mozan, 9, 37048 Legnage, Verona, italy. Tel: {(+38) 03471512016; Fax: (+39) 044220164, E-

aartghatmall com

KEYWORDS
Congenital Heart Disease « Device = Allengy

ABSTRACT

CIBEEE-E
Background. The possibility of nickel loxicity has been ralsed with interatrial shunt ciosure devices consirucied of nitnol, This study is aimed 1o as5e55 the polental adverse
symptoms in ems of incidence, duration, and significanca, in pasents with inleratrial shunt and nickel allergy who underveni nifingl device-basad closuns

Mathods. \We prospectively enrolied 48 consecutive patiants (mean age 35 + 28.8 years, 30 female) over a 12-month period referred o our cenler for catheter-based closurne of
Interatrial shunts. Patients were Investigated for previous hypersansivty o nickel and were reguired %o test potential nickal allergy with cutaneous paich 1es1 (TRUE test) before
device implantation. Routinely, clinical visit with |aboralory examinations, and TTE were scheduled at 1, 6, and 12 months

Results. Nine pasents (19,5%, mean age 31,3 £ 13.2 years) had proved sympiomatic and instrumental nicke! aliergy as showed by cutaneous paich skin 1est but preferred 1o
be impl d. All patients undenwent successiul transcatheler closune with an immadiate occlusion rate of 100% without intrasperative complications. Between the 2nd and 3rd
posioperative day, & out of 9 patients developed a sort of ‘device syndrome’ that included concurrent chest discomfort, exertional dyspnea and asthenia, and mild laukocylosis
The syndrome was treated with Prednison and Clopidogrel and in &ll was resolved after 1-week therapy. interestingly, nane of the patients without nickel allergy developed
posiclosurs symploms (P < .001)

Conclusions. In conclusion, nickel allergy is still a problematic issue in patients scheduled for transcathater closure of intracardiac shunis; howevar, our brief study suggests
that nickel allergy is not per 52 a contraindication o niingl device closure

Accepted in final form: July 24, 2007
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Nitinol Device

= Nitinol consists of 55% nickel and 45% titanium and
IS used in numerous medical applications due to its
shape memory property.

= Disadvantages of nitinol include nickel release into
blood. Some patients are allergic to nickel.

= Nickel release mechanism: friction (rubbing of wires
against each other in the wire mesh) or corrosion.

©2010 Vascular Innovations. 7



Nanofusion Platinum-Coated Nitinol

= Platinum is biocompatible, non-corrosive, non-
allergic
= Nano Fusion is a technique by which layers of

Platinum atoms are put on top of the Nitinol wire by
a process of Plasma deposition.

= One layer by layer Is created such that the total
thickness of the platinum layer is about 2500
angstroms (25 microns)

©2010 Vascular Innovations.



Cocoon Occluders

= The COCOON occluders are braided from platinum
coated nitinol wire mesh.

= Platinum Is proven to be an excellent non-corrosive
and non-allergenic and bio-compatible material.

= The devices are filled with polypropylene to
enhance thrombogenicity.

t

t

"he
ne C

platinum coating enhances the radio opacity of
evice.

"he

platinum coating prevents nickel release into

ne blood stream after device implantation

overcoming the disadvantage of nitinol.

©2010 Vascular Innovations.






Animal Model Synopsis

= |Location
«sFaculty of Veterinary Sciences, Mahidol University

= Lead Investigator

«zPornthep Lertsapcharoen, M.D

- Department of Pediatrics, Faculty of Medicine, Chulalongkorn
University

= Total Cases
312 cases (20-30kgs)

©2010 Vascular Innovations.
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Results in ASD device

Case Weight | Balloon | ASD Device Echo Complication | Sacrifice Autopsy Remarks
(kg) catheter | size size Residua (CEVE finding
(mm) (mm) (mm) | ASD after)
1 28 12 12 12 no no immediate | Good
alignment
2 28 12 10-11 12 no Died from immediate | good
A. fibrillation

3 28 12 10 10 no no 7 good

4 28 12 12 12 no no 7 good

5 30 10 9 8 no no 38

6 28 12 12 12 no Abnormal 7 good + PDA 6/8

PDAG6/8 respiration mm
7 28 12 12 12 no Apnea and 7 good + PDA 6/8
PDAG6/8 cyanosis mm
needed CPR

8 25 12 12 12 no no 29 good Deployed
without
fluoroscop
e

9 25 12 12 12 no no 28 good

10 25 10 10 10 no no 42 good

11 25 9 9 8 no no 42 good

15 20 10 10 10 no no 36 good

©2010 Vascular Innovations.
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Postmortem pictures

= 42 days after device implantation

Right Atrial View Left Atrial View

©2010 Vascular Innovations.



Results in PDA device

Case Weight Device Complication Sacrifice Autopsy Remarks
(kg) size (mm) (days after) finding

6 28 ASD 12 Abnormal 7 ASD+PDA
PDA 6/8 respiration devices

7 28 ASD 12 Apnea and 7 ASD+PDA
PDA 6/8 cyanosis needed devices

CPR

12 23 PDA 6/8 No 7

13 27 PDA 6/8 Died 1 day after 1 Closed to RCA

14 24 PDA 6/8 no 7

16 24.5 PDA 6/8 no 7

17 23 PDA 6/8 no 7

18 22 PDA 6/8 Convulsion 1 hr 1 Closed to RCA | 2 PDA devices
PDA 4/6 after

19 23.5 PDA 6/8 no 7

20 34.5 PDA 6/8 no 7 2 PDA devices
PDA 4/6

©2010 Vascular Innovations.
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Clinical Trials-Synopsis

= Location
3 Faculty of Medicine, Chulalongkorn University

= Lead Investigator

«zPornthep Lertsapcharoen, M.D
- Department of Pediatrics, Faculty of Medicine, Chulalongkorn

University
= Objectives
«3Study the effects of Cocoon ASD device in human
population
«sCompare the level of nickel in the blood before and after
device implantation

18
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ASD Summary

= ASD 31 cases

= 10 males, 21 females

= Age 4-59 years (median 11 yrs)

= Weight 13.7-90 kg (mean 33 kQ)

= ASD diameter by TEE 10-30 mm (19.7 + 4.8)
= Device size 14-34 mm (23.4 + 4.6)

= TTE study atday 1, 7, 30, 90, 180

©2010 Vascular Innovations.
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PDA Summary

= PDA 30 cases

= 7/ males, 23 females

= Age 11 months-65 years (median 9 yrs)
= Weight 4.2-58 kg (mean 19 kg)

= PDA diameter 2.9-15.1 mm
(5.1 + 2.4)

= Device size 6-18 mm (7.7 + 2.5)

©2010 Vascular Innovations.
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Results

= ASD and PDA devices were successfully implanted
In all cases

= ASD 29/31 complete closure 1 month after
iImplantation

= PDA 29/30 complete closure at day O (1 at day 30)

©2010 Vascular Innovations. 23



Serum Nickel Test Result

= Sample Size - 50 patients

= Sample Timeline - Before, 1, 3, 7, 30, 90 and 180
days

= Measurement Technology — Atomic Absorption
Spectrometry

= Mean Serum Nickel Level — 0.65, 0.63, 0.67, 0.55,
0,53 and 0.42 ng/ml

= Conclusion — No statistical difference before/after
Cocoon device implantation

©2010 Vascular Innovations. 24



Echo pictures

= Echocardiographic study showing the ASD that was
closed with 30 mm device.

| g™

4




Balloon Assisted Technigue

= A 15 mm balloon valvuloplasty catheter was used to assist the
deployment of 30 mm ASD device in a 14-year-old girl with an
ASD size of 26 mm measured by TEE

©2010 Vascular Innovations.
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4 Olriginal Contribution

Self-Expanding Platinum-Coated Nitinol Devices for
Transcatheter Closure of Atrial Septal Defect: Prevention

of Nickel Release

‘Pomthep Lertsapcharoen, MD, "Apichaa Khongphatthanayothuin, MD,

‘Ruenreong Leelanukrom MD

1Suphot Srumahachota, MD,

ABSTRACT: Background. A variety of nitinol
devices [or trarscatheter closure of atrial septal defects
been widely used. However, there 5 concern shout the release of

kel after nitunol device implantation. [n this study, a platinum
coated nitinol device was braided from nanoplatinum-coated nitinol
wires in order to prevent nickel release. The serum nickel levels
before and after device implantation and the |-year resuslts were eval
uated. Methods. Thirty-one patients, aged 4-59 years, and we );’1 ng
13 7-80.0 kg. underwent trarmcatheter closusre Blood sample
serum nicks levels were taken before, | day, 1 wesk, | month and 3
months after mplantation. Results. Twenty-nine (93.6%) ;u‘h'n._‘.
e sucossiul iImplantation. The mean ASD da o was 19.7 =
4 8 mm (range 10-30 mm). Procedure related complications inclosd
ed tramsient brachial plexus injury in 1 patient. and transtent dys
rhythmia in 4 patients. All 29 patients had compiete closure wit thin 1
month after implantation. The mean serum nicked levels at baseline

day. 1 week. 1 month and 3 months afler implantation were
llf.! z 0.18. 0.67 = 0.34. 0.55 = 0.16. 0.52 = 0.14
There was no si ,r..l}..un d..'fr—f{m e in <mxm
tvl< we and after lr:1;'-h.'1u:l.".n pre were no device
-:x'if-m at 1 vear fc Conclusions. Tran
wl device can be
mes. Nano-coat
ckel relesse following

(ASD) has

!h nr\ r; TI'\n] wires (4': [lfl'\.l"l' r
device implantation

J INVASIVE CARDIO
Koy words: amal sepeal defect. manscatheter cloame:
platmam-coated nitinol device: mckel release

2008:20:2T79-283
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Nitinol, an compaosed of & nicke 6 titani
um, has been w ly used in medical products. With
superelastic and shape memory properties, nitinol hs
ated new models
of atrial sept

and 45¢
its
& pener
of occlusion devices for transcatheter closure
tal defects (ASDD) and various other cardiovascular
These nitinol devices

also r

defects

results, but

not only yielded excellent

de for easy and safe device implantation

From the Dhviakes of Pal Cantask D of Peal Dhivi-
s of Cadmido gy Do pmerswcsn of Meoade v wﬁAmdﬂuLw Fac-
wlry of Meda e Chadabvoghom U orery T e Lawnd

D ivmare Thas siisdy was fumicd by Viscales laser mases Co Lad No fund-
g wws recerved foe g of Chan

Mlarna g matenimnd Nowesor 20, 2007 ;-m'--—l e psece ghven Jan

s Caedhodagey, D
Usiverssy, Banghok 10130, Th
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after
implantation of nitinol devices.'? especially in patients with
nickel allergy.?* This is where plati
by manotechnology has a role.
deposition, ultra-thin ayers of pl
on the surface of
nickel release,

there is a concern about release of nickel
m-activation ol ::]'.lrl\]l
By a process called plasma
inum atoms are (!l‘;)'.'f\.'
I'he platinum layers preven
iperelastic |
This conce

model

nitinol wires
but do not «
memory erties of nitinol
new ASD occlusion
nickel release problem
"he purpose of this study
results of platinum-coa

prox
device that s} i resolve
was to evaluate t! 1
*d nitinol device use in percuta
of ASDs and to study the differ
levels before and after ASD closure

yecar
neous transcat heter closure
ence in serum nickel
with

Methods
I'he study protocol and inform
xoved ‘x the ethics committee of the Fac f Medicine,
om U Bangkok, IhuL;".ti A.l patients

rdians gave written consent for their participation

this device

nsent form were

niversity,
» had a

w load by transtho
om defect closure was

secundum ASD and r'.s.:}:: ventricular vo
racic e hu ardiography (TTE) and in wi
invited to participate in » trial. Patients were
had associated cardiac defects that needed
open-heart surgery as ; n TTE demonstrated an ASD
size > 30 and sept mm from ths zhit pn[
ary sinus, superior vena cava

c .|Jd-'d who

mm

Monary v

cava and o
Device design. ']

» device was braided from platinum
coated nitinol ;

wires intc circular discs (acti
trial discs) with a central connecting w

ASD). and filled with 3 circular pol
(each was sewn at the rim of the rig 2 ‘.'}‘a central
connecting waist and the left atrial disc, respectively) to
Figure 1). Although the structure

: ap imilar to the Amplatzrer ~-1.t.4! ooclu
(AGA !fﬂf.fr.e.-’ Galdkn Valky: AMinnesota). the surface compo
1 of the nitinol wires that was platinum coated, includ
he fabric used for occhusion, are different. The loading
1 consisted of a small tube that a loader and a
that cou be with the

» sheath

acted as

ivery cable connected device by
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Transcatheter Closure of Patent Ductus Arteriosus with a
Self-Expanding Platinum-Coated Nitinol Device

Pormnthep Lertsapcharoen, MD, Apicha: Khongphatthanayothin, MD, Vidhavas LLa-orkhun, MD,
Kanyalak Vithessonthi, MD, “Suphot Snmahachota, MD

ABSTRACT: Backgrouad. An cccluding device for dosure of
patent doctus arteriosus (IMDA) was developed from meshed nitinol
wires coated with platinum for prevention of nickel release after im-
plantation. Objectives. Our purpose was to assess the immediate and
this device

emales) underwent catheeer.

ranscatheter PDA dosure wit

short-term results of
Methods. Sixry patierss (13 males and
based PDA cdlosuse. The age sanged from 9 months 1o 65 years, with a
median age of 4 years. The weight ranpged from 4.2 65 kg, with 2 median
of 152 kg. The mean PDA dameceer at the narowes sepment was 4.7
+ 2.2 mm, with a range of 2.0-15.1 mm. Eighteen cases had serial blood
mmples for serum nickel analysis taken before and 2t 1. 3 and 30 daoys
after device implantation. Resalts. The devices were successfully de-
ployed in all 60 paticrstz. There were no serions procedural complica-
tiors. Color Doppler demonsrated complete ocdasion rase of 78.3%,
90.0% and 1009 2t 1 day. | month and 1 year after implarsation, re-
el corcrntra-
ation. Coadasion. Trarscatheter

spectively. There was no statstical difference in serum ni
tiors between pre- and pos-mmpla
PDA closure using a platinum-coated nitinol device can be performed
mfely and succesfully. There was no evidence of nickel redease or nickel
reaction after device implansation. This deviar modda may be an alserna-
tive for PDA dosure, opecially in pationts with potonitial nickel allerpy
J INVASIVE CARDIOL. 2009.21 286289

Key words: paters doctus arteniosus; trarscarheter closure;,
plairum-coscd nxinal devicor, nickel selease

Nitinol, an alloy composed of 55% nickel and 45% tita-

nium, has been widdy applied in many medical implant prod-

£

wcts. Durning the past decade, a varnay of nitinol-containing

devices were designed and studied for catheter-based doaure of
atrial septal defecr (ASD), patent foramen ovale (PFO) and
patent ductus arteriosus (PDA). Az present, Amplatzer occlud-
ers (nitinol-containing devices) have been used worddwide for
transcatheter dosure of ASD, PFO and PDA. A larpe amount

of literature exists indicating excellen: cutcomes, even in very

large defects.'* For the nickel component in nitinol alloy, tran-

sicnt relecase of nickel into the circulation was demonserated

after ASD and PFO dasure with the Amplatzer occluder (AGA

From the Divimoea of Podiene Carn@iobay, Deprtmest of Podzinica, zas e
“Diviston of Casswoiogy, Department of Medcme, Facully of Medicine, Chul.
Ergiors UstvessTy aphod TEzilznd

Ties =tusy was fundes By Vasouler Imovalicns Co 114 No funding wes e
actesd for the prop of this He

Mlanasoree suteined Decerzber 2. 2008, prowsiornad aocepizace given Decermn-
Der 31, 2004 Mol werion acoopted Samawy 19, 20

Adtress for o L omsap
=ric Cardiology, Departmess of Facuity of
Ustversty, Baagkok 10330, T E-matt porathepe

MD, Devistos of Pedi-
L ChoRoeghors
hoo oo

286

Madscal Corp.. Phemowuth. Minnesota)."'" There were a number of
reported cases about systemic allergic reaction after closure of
ASD, PEO" ¥

I'bus, nickel release after nitinol device implantation is a con-

and PDA' with a nitinol-containing device.

cern, especially in paticnts with a history of nickel allergy. With
nanctechnology, ultrathin layers of platinum coated on the sur-
face of nitinol can avoid exposure of the nickel-containing alloy
to the bloodstream and also prevent nickel release afier device
implantation. This concept presents an innovative model of a
aitinol-based PDA occcdusion device that is platinum-coated for
prevention of nickel rcaction afier imnplantadion. This device may
be an alkemative for PDA dosure, especially in patients who have
clinical evidence of nickel allergy. or in those who would like o
avoid the possble adverse effects from nickel reacton.

I'he purpose of this study was to evahuate the immediate and
short-term ocutcomes of transcatheter PDA dosure with a
platinum-coated nitinol deviee and to study the senial serum

nickel concentrations before and after device implantation

Mecthods

Patient population. The study protocol and informed con-
scnt form were appeoved by the ethics committes of the Faculty
of Mecdicine, Chulalongkorn Universty, Bangkok. Thailand. The
consent formas were signed by the patients or their parents for par-
ticipation in the study. Patients beyond the nconate age who were
diagnoscd by dinical and echocardiographic findings with a PDA
requiring closure were invited to panicipate in the sudy. Between
Aupgust 2005 and April 2008, 60 patients (13 males and 47 fe-
males 49 pediatric and 11 adult cases) were enrolled in the study.
T'he median ape was 4 years (mange: 9 months 10 65 years). The
median weight was 15.2 kg (range 4.2-65 kg).

Device design. The system consists of an oochmion device,
a delivery cable and a loader. The device is braided with nitinol
wires, nanocoated with platinum and filled with 5 polypropy-
lene sheaths to enhance thrombogenicity (Figure 1). A delivery
cable can be connected to the proximal end of the device with
a screw connection for controlled release. The deviee is tubular
in shape, with a diamcter 2 mm larger at the distal end than at
the proxirmal end. A thin disc s located on the dintal end, which
has a diameter 4 mm larper than that of the distal end. The =ze
of the device is indicated by the diamneter of its smaller proximal
end. We demonstrated the safety and succesful occlusion resule
with this device in our peevious animal experiment.'” Although

this device appears similar to the Amplatzer Ductal Occluder,
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Lertsapcharoen et al.

Transcatheter Closure of Atrial Septal Defect with Self-Expandable Platinum-Coated
Nitinol Device: Prevention of Nickel Release

Lertsapcharcen P*, Khongphatthanayothin A', Srimahachota S2, Leelanukrom R?

Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand
'Division of Pediatric Cardiology, Department of Pediatrics
*Division of Cardiology, Department of Medicine

*Department of Anesthesiology

Background: Recently, nitinol-containing occluding devices for transcatheter atrial septal defect
(ASD) closure have been widely used. However, there are some concerns about nickel release
after nitinol device implantation that may induce reaction in the patients especially in those with
nickel allergy. In this study, the ASD device was braided from nanoplatinum-coated nitinol wires
Mano-coating of platinum on nitinol wires prevents nickel release by covering the exposed surface

but maintains the super-elastic and shape-memory properties of the nitinol alloy

Objectives: Our purpose was to assess the immediate and short-term results of transcatheter
closure of ASD secundum using self-expandable platinum-coated nitinol ASD closure devices

and to evaluate the serum nickel level before and after device implantation

Methods and Results: Between July 2005 and May 2006, 31 patients (10 males and 21
females) underwent attempted transcatheter ASD closure. The median age was 11 years, ranged
from 4 to 59 years. The median weight was 33 kg, ranged from 13.7 to 90 kg. Blood samples for
nickel level were collected at before and at day 1, 7, 30 and 90 after device implantation

Twenty mine (93.6%) patients had successful implantation. Dislodgement of the device requiring
emergent operation occurred in 1 patient and failure to deploy device in the other one. The
procedure-related complications included transient brachial plexus injury in 1, transient complete
heart block in 1, and transient junctional rhythm in 3 patients. The mean ASD diameter measured
by transesophageal echocardiogram was 19.7 + 4.8 mm, ranged from 10 to 30 mm. The mean
diameter of the device was 23.4 + 4.6 mm, ranged from 14 to 34 mm. There was no device—
related complication during follow-up. All of the 29 successful patients had complete closure
within 1 month after device implantation. There was no significant difference in serum nickel level

before and after implantation

Conclusion: Transcatheter ASD closure using self-expandable platinum-coated nitinol device
can be performed safely and successfully. Nano-coating of platinum of nitinol wire can prevent

nickel release after implantation
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TRANSCATHETER PLATINUM-COATED NITINOL
LUDING DEVICES: PREVENTION OF NICKEL RELEAS

Pumlhepl aroen, Khongphatthanayothin A, La-orkhun V, Supachokchaiwattana P
] ) y Department of Pediatrics
Faculty of Medicine, ( umuw.-n,(run University, Bangkok 10330, Thailand

B.it.kgr‘uund Recently, ! leul h.m.d .l]]tl\\ are \\ukl\ used in muhml products, including

release leading to arise in serum mnu.lltl.nmnsnt uu.ku.l ath.rdmlu.t_ implantation shoulc lht’
concerned. In this study, the atrial septal defect (ASD) and patent ductus arteriosus (PDA)
occluding devices were braided from Nitinol wires and coated with Nanoplatinum, With
Nanotechnology, layers of platinum were coated on the surface of meshed Nitinol wires in order
to prevent the exposure of Nitinol alloy to the blood after implantation.
Objective: Our purpose was to evaluate the change in serum nickel concentrations in the patients
before and after transcatheter ASD and PDA closure with platinum-coated Nitinol occluding
devices.
Method: In 50 patients (25 sand 251 -ases), blood samples were taken during
the cardiac catheterization before and at 1, 3, 7, af 1
Blood samples in 104 normal adult populations were also included. Serum nickel concentrations
were measured by atomic absorption spectrophotome
Results: The mean serum nickel levels w
before and at 1,7, 30, 90 and 180 days after device 1
) »1 and 0.46 ng/ml hcthre and d[l
in the PDA group; rcq‘x‘:cl ive

I. There was no statistical differe
implantation in both the ASD and ]"DA ar :_mpx. The
not significant different from those in the normal populatic
Conclusion: Layers of platinum coated on the surfac
the e; d surface of the Nitinol alloy. Prevention of serum nickel release by using platinum-
coated Nitinol occluding devices is possible.
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= (Cocoon £ (Cocoon

Septal Occluder Duct Occluder

= Certified by Thai FDA.
= CE approval obtained in 2010.

= Over 2000 devices implanted in Thailand, Vietham,
Sri Lanka, India since 2008.
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