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Reference number  

Lot number  

 

 

erial number  S

 

Read Instructions for Use carefully  

 

Protect from direct sunlight  

 

Store in a dry place  

 

Expiry Date  

 

For single use only  

 

Do not resterilise  

 
Sterilized by Ethylene Oxide  

 

Do    not use if packaging is damaged

 

“MR conditional” = safe use of MR diagnostics under certain conditions  

 

Manufacturer  

 

Do bber latex components  es not contain ru

 

Diethylhexylphthalate (DEHP) free  

 
Ca vice to sale by or on the order of a physician.  ution: Federal law (USA) restricts this de
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structions for Use 

it‐Occlud® PDA 

Product Description    

Nit
w

 

 Nit‐Occlud® PDA  
 

‐Occlud® PDA  is a system  for transcatheter occlusion of Patent Ductus Arteriosus (PDA) 
ith spiral coils. The system consists of the following parts: 

 
Figure 1 Nit‐Occlud PDA 

 

 

The spiral coil  is mounted  in a straightened fashion on a flexible delivery system  including a 
di

N

T h. For  insertion 
the  

T  
fact that the proximal windings of the coil are wound in the reverse direction (see 
Fi

Fi lud PDA spiral coils 
(D= r, P=Proximal diameter, Lc=Length configurated). 

 
T its  distal  tip  for  better 
orientation  
 

sposable handle to which it is connected by means of a patented detachment mechanism.  

it‐Occlud® PDA  coils are available as Flexible and Medium type.  

he  flexible and medium  types are pre‐loaded  into  the  transportation sheat
 transportation sheath must be connected to the implantation catheter.

he Nit‐Occlud® PDA coil has a cone  in cone configuration which results from the
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gure 2.). 

gure 2 Nit‐Occ
Distal diamete

Implantation catheter 
he  implantation  catheter  is  equipped  with  a  marker  ring  at 

 during fluoroscopy.

Indication for Use   

The Nit‐Occlud® PDA coil  is a permanently  implanted prothesis  indicated  for percutaneous, 
tra all   moderate  size patent ductus  arteriosus with  a minimum 
angiographic than   mm. 

to
4

nscatheter  closure of  sm
 diameter less 
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Contraindications   

M

 


edical conditions that exclude implantation of a Nit‐Occlud® PDA coil include: 

Endocarditis, endarteritis or active infection at the time of the implantation 

 Patients with a body weight < 5 kg 

 Pulmonary hypertension (calculated PVR greater than 5 Wood Units) 

 Thrombus in a blood vessel through which access to the PDA must be obtained 

 Thrombus in the vicinity of the implantation site. 
 

 

General Information and Warnings   

The on  the packaging  should be  read  carefully 
b
in

 

W RNING: 

 e   the   product   i f   the   packag ing   has   been   opened,   or   i s  

  Ea  
n

ed.  

  the   implantat ion  

carr ied  out   in  an  MR  environment .  

tether   i s   not   su itable   for   appl icat ion   of   contrast  

cons is ts   of   a   nickel ‐ t i tan ium   al loy ,  which   i s  

se  instructions  for  use  and  the  information 
efore  each  use.  The  PDA  coil  system  should  be  used  only  by  physicians  trained  in 
terventional occlusion techniques. 

A

 Do   not   us
damaged,   i f  you  are  not  sure   that   i t   i s  ster i le ,  or   i f   the  expiry  date  has  
passed.  

ch  product   i s  packed   separately ,  and   i s  del ivered   in an  EO ‐ster i l i sed  
d  non ‐pya rogenic  condit ion.   I t   i s   intended   for  s ingle  use  only .  Do  not  

reuse,   reprocess   or   rester i l i ze .   Reuse,   reprocess ing   or   rester i l i zat ion  
of   s ingle ‐use  devices  may   resul t   in  degraded  performance  or   a   loss  of  
funct iona l i ty .   Reuse   of   s ingle ‐use   devices   may   resu l t   in   exposure   to  
pathogens  such  as  v iruses ,  bacter ia ,   fungi ,  or  pr ions .  

  The   product   must   be   stored   in   dry   condi t ions .   Do   not   expose   the  
packaged  products   to  direct  sunl ight .  

  Retr ieval   devices   should   be   ava i lable   dur ing   implant   procedures   for  
intervent ional  retr ieva l  of   the  co i l   i f   requir

  Care  must   be   taken   not   to   damage   the   co i l   or   to   dis lodge   i t   from   the  
del ivery   system  whi le   unpack ing   or   insert ing   i t   into
catheter .  

  Since   the   del ivery   system   has   ferromagnet ic   propert ies ,   implantat ion  
must  not  be  

  The   co i l   should   not   be   removed   from   the   del ivery   system.   I t   should  
not   be   used   with   another   del ivery   system   s ince   th is   may   al ter  
character is t ics  of  conf igurat ion  and  detachabi l i ty .  

  A   detached   co i l   should   not   be   remounted   on   the   core   wire   of   the  
del ivery  system.  

he   conf igured   co i l   should   not   be   pul led   through   he  T art   va lves   or  
ventr icu lar  chambers .  

 he   implantat ion   ca T
medium.   I t  must  not  be  connected   to  high  pressure   in jectors .  

  The   Nit ‐Occ lud®   PDA   co i l  
genera l ly   cons idered   safe .   In   non ‐c l in ica l   test ing ,   nickel   has   been  
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shown   to  be   re leased   f rom   the  device   in   very   smal l   amounts .  Pat ients  
who  are  al lerg ic   to  nickel  may  have  an  a l lerg ic   react ion   to   th is  device ,  
espec ia l ly   those   with   a   history   of   metal   a l lerg ies .   Certa in   al lerg ic  
react ions   can   be   ser ious ;   pat ients   should   be   instructed   to   seek  
medica l   ass is tance   immediate ly   i f   they   suspect   they   are   exper ienc ing  
an   al lerg ic   react ion.   Symptoms  may   inc lude   dif f icu l ty   in   breath ing   or  
swel l ing   of   the   face   or   throat .  While   data   are   current ly   l imited,   i t   i s  
poss ible   that   some   pat ients   may   develop   an   al lergy   to   nicke l   i f   th is  
device   i s   implanted .  

  his   product   conta ins   cT hemicals   known   to   the   State   of   Cal i forn ia   to  

 phys ic ian.  

 Identification

cause  cancer ,  birth  defects ,  or   reproduct ive  harm.  

  NOTE:  Federa l  Law   (USA)   restr ic ts   th is  device   to  use  by  a
 

Product  

E l‐off  labels, to allow the product to be  identified precisely. These 
ca

 

MRI Compatibility:

ach product  label has pee
n be used for the patient file and the patient ID card. 

 

T il was determined to be MR‐conditional according to the terminology 
sp
D
S
P

N
with acement  under  the  following 
co

 
 atial gradient magnetic field of 720 Gauss/cm or less 

 ic absorption rate (SAR) shall be limited to 2.0 

g temperature rise 
d  for  15‐min  in  the 3‐Tesla  (3‐Tesla/128‐MHz, Excite, HDx, Software 

he Nit‐Occlud® PDA co
ecified  in  the  American  Society  for  Testing  and  Materials  (ASTM)  International, 
esignation: F2503‐05. Standard Practice  for Marking Medical Devices and Other  Items  for 
afety  in the Magnetic Resonance Environment. ASTM  International, 100 Barr Harbor Drive, 
O Box C700, West Conshohocken, Pennsylvania, 2005.  

on‐clinical testing demonstrated that the Nit‐Occlud® PDA coil is MR conditional. A patient 
  this  device  can  be  scanned  safely  immediately  after  pl

nditions:  

Static magnetic field of 3 Tesla or less 

Maximum sp

The maximum whole‐body averaged specif
W/kg (normal operating mode only) for 15 minutes of scanning. 

MRI‐Related Heating 

 In non‐clinical testing, the Nit‐Occlud® PDA coil produced the followin
during MRI performe
14X.M5, General  Electric Healthcare, Milwaukee, WI) MR  system: Highest  temperature 
c ange +1.6°C.h  

erefore,  the MRI‐related heating experiments  for  the Nit‐Occlud® PDA coil at 3‐Tesla 
ing  a  transmit/receive RF body  coil  at  an MR  system  reported whole body  averaged 
R of 2.9 ‐W/kg (i.

Th
us
SA

 exact same area or 
relatively close to the position of the Nit‐Occlud® PDA coil. Therefore, optimization of MR 

 compensate for the presence of this device may be necessary. 

e., associated with a calorimetry measured whole body averaged value 
of 2.7‐W/kg)  indicated  that  the greatest amount of heating that occurred  in association 
with these specific conditions was equal to or less than +1.6°C. 
 

Artifact Information 

 MR image quality may be compromised if the area of interest is in the

imaging parameters to
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Pulse Sequence  T1‐SE  T1‐SE  GRE  GRE 

Si 369 118 m 647 m  mmgnal Void Size   mm  2 m  2 m   7392 2 

P Par Perp rall Perpenlane Orientation  allel  endicular  Pa el  dicular 

 

 

 Potential Adverse Events   

 
  drug/contrast 

 requiring medical treatment or pacing  

sion 

 tricuspid or pulmonary valves 

 or surgical intervention 

tion of the occluder 

ture or damage  

 blood vessels 

ry or descending thoracic aorta 

gitation 

f pulse, hematoma etc.). 

Air embolism 

Allergic reaction to

 Apnea 

 Arrhythmia

 Arteriovenous Fistula 

 Bacterial Endocarditis 

 Blood loss requiring transfu

 Chest Pain 

 Damage to the

 Death 

on of the occluder, requiring percutaneous Embolizati

 Endarteritis 

of the femoral artery  False aneurysm 

 ever  F

 eadache/migraine H

 Heart failure 

 Hemolysis after implanta

 Hypertension 

 Hypotension or shock 

 Infection 

 Myocardial infarction 

 Occluder frac

 Perforation of the heart or

 Stenosis of the left pulmonary arte

 Stroke/TIA 

 Thromboembolism (cerebral or pulmornary) 

 Valvular Regur

 Vessel damage at the site of groin puncture (loss o
 

Precautionary Measures   

 An  angiogram  must  be  performed  prior  to  implantation  for  measuring  length  and 

 h catheter hepariniz solution

h ation  catheter  is  specifically designed  for  the delivery  system. 

diameter of the PDA. 

T e  implantation    must  be  flushed  with  ed  saline    prior  to 
introduction and during the procedure, especially after angiography.  

e pfm medical  implant T
Other catheters should not be used to implant the device. 
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 Contrast media should not be injected through the implantation catheter. 

 The coil should not be pulled back into the implantation catheter using strong force. 

 Administration of 50 units of heparin per kg body weight  is recommended after femoral 
sheaths are placed. 

 Antibiotic coverage before (1 dose) and after  implantation (2 doses)  is recommended  in 
order to prevent infection during the implant procedure. Antibiotic prophylaxis should be 
performed to prevent infective endocarditis during first 6 months after coil implantation. 

  suitable  lateral aortogram should be performed  for measurement of PDA dimensions  A
(see Fig. PDA Measurements): 

 

Directions for Use   

                                
Figure 3 PDA Measurements 

     

D1

D

L3 Lc = L

W your measurements, p  of 
th among patients. According  to Krich  
ty

 = Narrowest diameter  D = Distal diameter 

2 = Aortic Ampulla diameter  P = Proximal diameter 

 = PDA length  ength configurated 

hen defining the paramaters of  lease consider that the anatomy
e PDA may differ  enko  et  al.  there  are  five different
pes of PDAs (see device performance by PDA anatomy in clinical study section below). 

 
Figure 4 Types of PDAs According to: Krichenko A. Et al. 1989, AmJ Cardiol; 63:877‐880 

 

 

Coil Selection 

According  to  the measurements,  the ductus  type  and  the  following  recommendations,  an 
a ould be selected: 

 
  least 3 to 4 mm larger than D1. 

 e L3. 

ppropriate coil sh

The distal coil diameter D should be no more than 2 mm larger than D2. 

The distal coil diameter D should be at

L ngth of the configured coil Lc (see product label) should be not longer than 

D1  D2  Device    D1  D2  Device 

GA034/Rev01‐130801    7 
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1m  3 4x4   3mm  7mm 7x6 m  mm       

1m 4m 5x4   3mm 8‐9mm  m  m        9x6

1m  5 6x5   3mm  9mm
 or 
6 

mm       
11x

9x6
m 

2m  5 6x5   < 4m 9mm  11x6  m  mm    m 

2mm 6‐7mm 7x6    < 4mm ‐11mm 6       10   11x

2mm  8mm 9x6 < 4 mm  12mm 6            11x 
Table 1 on of  PDA coil   to angiograph ensio

 

 

Coil Implantation Sequence

Nit‐Occlud  (according ic PDA dim ns) :Selecti

 

S

 the Nit‐Occlud® PDA consisting of coil with disposable handle and  implantation 

WAR

tep: 01 

Unpack 
catheter under sterile conditions.  

NING: 
  Do  not  pul l  on   the  del ivery   system.   I f   the   co i l   i s  withdrawn   into   the  Y  

h
lo

 Fl the

 

connector ,   there   i s   a  danger   that   the   system   can  no   longer  be   loaded.  
C eck   a l l   screw   connect ions .   Some   screw   jo ints   may   have   been  

osened  by   the  ster i l i zat ion  process .  

ush the system carefully through the side access of   Y connector with heparinized 
saline solution, and ensure that there is no air remaining anywhere in the system. 

 Check the coil position  inside the transparent transportation sheath. The coil should be 
nside  the  sheath. When  it  is  in  this position,  it  is  essential not  to pull on  the deliveryi
system.  If  the  coil  is  not  positioned  inside  the  transportation  sheath,  or  shows  visible 
signs of damage, it must be replaced with a new coil. 

 

 
Figure 5 Coil Introduction 

 

 Using a soft guide wire, advance  the  implantation catheter  fr   femoral vein 
 across the PDA into the descending thoracic aorta. 

om

MPA:    Main  Pulmonary 
artery 

  the  right
through the right heart,

GA034/Rev01‐130801 8 



  English 
 

 Remove  the  guide wire  from  the  implantation  catheter  and  flush  the  catheter with  a 
heparinized saline solution. 

 Attach the luer lock connector of the transportation sheath to the implantation catheter. 

 Open the hemostatic valve of the Y connector. The coil is now free for advancement. 

 

WARNING:  
 Do  not  pul l

 d

 on   the  del ivery  system   in   th is  pos i t ion!  

A vance the coil into the implantation catheter. 

 
Figure 6 Coil Configuration 

 

  advance the coil carefully through the  implantation catheter 

WAR

Under fluoroscopic control
into  the aorta. This  is done by moving  the delivery  system  forward while arresting  the 
implantation catheter. 

NING: 
sure   that   the   pigta i  En l   aortography   catheter   does   not   become  

 with   the   loops  of   the  co i l .  

 d   i i   o
po plantation catheter. 

entangled

A vance the coil unt l the f rst marker M1  is positioned close to the Y connect r. At this 
sition, all but one loop is configured outside the im

 

GA034/Rev01‐130801    9 
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 Retract  the  entire  system  (implantation  catheter,  delivery  system)  under  fluoroscopic 

e
 
N

Figure 7 Coil Positioning 

control  until  the  configured  coil  is  positioned  in  the  ampulla  of  the  ductus  (close 
h mostatic  valve of Y  connector or  fix  implantation  catheter  against delivery  system).

 
OTE:  For  longer  ductus  types,  coil  configuration  inside  the  ductus  ampulla  is 
commended. Here, 2–3 windings of the coil must first be configured in the aorta. Then 
e entire system is pulled into the ductus ampulla for further configuration of the coil. 

re
th
 

 
Figure 8 Final Coil Adjustment 

 

  the Y connector. 

 Configure  the  last  1 or  2  loops on  the pulmonary  side of  the ductus by  simultaneously 
u left  hand)  and  pushing  the  delivery 

 until the second marker M2 is 

Open the hemostatic valve of

p lling  back  the  implantation  catheter  (with  your 
system (with your right hand). Advance the delivery system
close to the Y connector. At this position the coil is outside the catheter.  

 Perform an aortogram to confirm that the coil is in the correct position.  

  NOTE:  If  the position or size of  the coil  is not satisfactory,  it should be  repositioned or 
exchanged at this point. 

GA034/Rev01‐130801 10 
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Repositioning 

 o

W

T  reposition the coil, pull  it back  into the  implantation catheter by pulling  the delivery 
system.  

 

ARNING: 
 Close   the   t re

  To delivery system gently  forward 

W RNING:

gap   be ween   del ivery   system   and   coi l   befo   you   retr ieve  
the  co i l   into   the   implantat ion  catheter .    

 do so, hold the handle with one hand and move the 
while  holding  it  between  2  fingers  of  the  same  hand.  This movement  closes  the  gap 
between coil and delivery system and should be done under fluoroscopic control. Once 
the gap is closed the coil can be pulled smoothly into the implantation catheter. 

 

A  
   res is tance   i s  encountered  whi le  pul l ing   the  del ivery  system  

 To the  coil  should  be  pulled  back  into  the 

 I f  a  strong
into   the   catheter ,  do  not  pul l   the   system   very  hard  because   you   r i sk   a  
premature   re lease  of   the  co i l .  

  reposition  the  implantation  catheter, 
transportation sheath, carefully and under visual control, until the tip of the coil is in line 
with the marker at the distal end of transportation sheath. Fix the coil position by closing 
the Y connector.  

 

WARNING:  
   co i l   i s   pul led   back   too   far ,   there   i s   the   r isk   that   i t  may   not   be  

o  re load   i t   into   the  del ivery  system.  

 
pr

 I f   the
poss ible   t

Then  flush  the  implantation  catheter with  heparinized  saline  solution  and  repeat  the 
ocedure from Step 02. 

 

 
Figure 9 Coil Release 

 

 When the coil is properly positioned, it should be released. The rotation screw should lie 
 pusher ball. If there is any gap between the two, it must be closed. 

 

directly against the

GA034/Rev01‐130801    11 
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WARNING: 
 ina l   re le ou er

an
co
co

 Re  

ckwise until the coil is released.  
 

nt position of  the coil and 

raphy catheter. 

WA

F ase   sh ld   only   be   performed   i f   the   co i l   i s   prop ly  
pos i t ioned   in   the   PDA.   Otherwise ,   the   co i l   must   ei ther   be   retr ieved  

d   repos i t ioned  or   rep laced  by  an   appropr iate   subst i tute .  Before   the  
i l   i s   f ina l ly   re leased,   proper   pos i t ion   of   the   co i l   should   be  
nf irmed  by  angiography.  

move the safety clip from the handle.

 Turn the rotation screw under fluoroscopy clo
Note that depending on the coil type between 8‐15 rotations are needed to release the
coil. You will feel an increase in resistance immediately prior to release. 

 Remove the delivery system and implantation catheter. 

 Perform a  final aortogram about  10 minutes  later  to docume
PDA occlusion. 

 Remove the aortog

 

RNING:  
   the  catheter  does  not   touch   the  co i l  

 

 Ensure   that

 

Technical Complications and how to avoid them   

 

Complications g

 Use of venous access for implants. 

 
 r  straight,  avoiding  loops  and  curves  on  the 

 right ventricle. 

Complications  may  arise  if  the  coil  is  not  released  successfully.  “Sticking”  may  occur  if 
p y time‐consuming and/or if the delivery system does not protrude 
fa   distal
m
th
in
th
sy

 

 may be avoided or ameliorated by the followin : 

Flushing all components with heparinized saline. 

Keeping  delivery  system  and  cathete
catheterization table. 

 Coil recapture  in the pulmonary artery or aorta, avoiding pulling the exposed coil across 
heart valves or through the

 

Failure of detachment: 

ositioning of the coil is ver
r enough from the end of the implantation catheter. The   part of the delivery system 
ust be placed outside of the implantation catheter immediately before release. If, however, 
e coil “sticks”, the device must be retrieved and exchanged. As done with all interventional 
struments, prior  to  implantation of  the exchanged device  the catheter should be  flushed 
oroughly  to  prevent  coagulation,  thus  avoiding  elevated  friction  or  “sticking”  of  the 
stem. 
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Protrusion/ Obstruction 

P to the aorta and/ or into the pulmonary artery may cause blood 
fl
co
te
w
b

 

Late complications   

D blood  flow 
disturbance

 

 

evice Embolization/ Premature release 

he coil may embolize into the pulmonary artery if the aortic cone is too small or the coil fit is 
o  loose.  This  can  be  prevented  by  accurate measurement  of  the  PDA  dimensions  and 
oice  of  an  appropriate  coil  for  the  PDA.  Correct  calibration  of  the  angiographic 
easurement is a very important factor. 

 case of coil embolization,  interventional retrieval should be performed using a snare or a 
optome. 

  the  event  that  the  coil embolizes  and  interventional  retrieval  is  unsuccessful,  surgical 
trieval should be considered. 

rotrusion of the windings in
ow disturbances or vessel stenosis. This is avoidable by choosing an appropriate coil with a 
nfigured  length (Lc) equal to or  less than the PDA  length (L3). The recoil force of the coil 
nds to return the device to its original configuration whenever possible and will retract the 
indings  into the ampulla and/ or against the vessel wall. Pulmonary artery protrusion may 
e avoided by correct coil positioning during implant. 

elayed  complications  such  as  migration  or  protrusion  with  a  significant 
 may require surgical removal of the coil. 

Clinical Studies   

Stu

A prospective, d, multi‐center, single‐arm Study and a continuing access study 
w   the  same protocols at  15 centers  in  the United States of Americato 
a
o
th
ra
m

•

•

• Se an 1% at 12 months 

 

T

 
 

Inclusion a 

dy description 

 non‐randomize
ere performed using
ssess  the  safety  and  effectiveness  of  the  Flex  and  Medium  Nit‐Occlud®  PDA  coil  for 
cclusion of Patent Ductus Arteriosus  (PDA) with minimum  angiographic diameter of  less 
an 4 mm. The primary effectiveness endpoints were echocardiographic and clinical closure 
tes at  12 months.   The primary  safety endpoint was  the  serious adverse event  rate at  12 
onths.  The endpoint rates were compared to an Objective Performance Criteria as follows: 

 Echocardiographic closure (absence of detectable residual PDA flow on echocardiogram) 
greater than 85% at 12 months 

 Clinical closure (absence of heart murmur) greater than 95% at 12 months 

rious adverse event rate of less th

he following criteria were considered for their inclusion: 

 criteria  Exclusion criteri

 PDA  with  4  mm  or  smaller  minimum 
diameter by color Doppler 

 Associated  cardiac  anomalies  requiring 
surgery 
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 Patent weight  ≥  5  Kg, Age  6 months  to  21 
years (Patients older than 21 years may have 
device  implanted and be  included  in a study 
registry.) 

 
 

 

 Previous treatment by surgery or Nit‐Occlud 
device  with  residual  PDA  noted  at  least  6 
months after the procedure 

 

Known bleeding or blood clotting disorders 

Ongoing febrile illness 

Pregnancy 

 Pulmonary hypertension/increased 
pulmonary vascular resistance (>5 Wood 
Units) 

K own hypers n ensitivity to contrast medium 

Table 2 Inclusion/Exclusion Criteria 

 

 

Study results 

A   were  enrolled  and  357  patients  were  evaluated  for  safety  and 
e
w
fe
(t

P ctiveness results are presented in Table 3 below: 
 

 

  total  of  378  patients
ffectiveness.  The patient´s mean  age was  4.26  years  (range 0.5  to  21.9  years);  the mean 
eight was  18.1  kg  (range 4.7  to  109.0  kg),  a  total of 68.1% of  the  enrolled patients were 
male.  Of  the  357  evaluable  patients,  347  had  successful  implantation  of  the  device 
echnical success). 

rincipal safety and effe

  OPC 
Rates 

Nit‐Occlud 
Patients 

Percent 
95% Lower 
Bound 

95%  Upper 
Bound 

Technical Success at Implantation  95%2  47/3 .2%     3 57  97 95.6%

Clinical  Closure  at  12 Month  Follow‐
up

95%1  308/3 98.1%  .7%   
 

14  96

Ec
M  Follow‐Up 

1  299/3 96.8%  .0%   
hocardiographic  Closure  at  12 
onth

85% 09  95

M   0  0.0%    0.95% ortality at 12 Months  0%1

Se  at 12 Months  1%1  0  0%    0.95% rious Adverse Events

15/316 4.7%    7.21% * 
To  Related 
A

14/316 4.4%    6.84% 

tal Device  and Procedure
dverse Events at 12 Months 

6% 

** 

Composite Success at 12 Months  80%3  294/30 95.1%     9  93.0%
1  Objective  Performance  Criteria  (OPC)  specified  by  th rganiza dviso Panel  to  (FD
Appendi
2  e  of  G rco  co l  succe d  in  ganizat n 
Ad
3 D tocol but not defined by the Multiorganization Advisory Panel report 
* N
**   with 12 mos fu + 2 with AE before 12 months 

e Multio tion  A ry  A) 
x (XII) 

Inferred  from  technical  success  rat iantu il  technica ss  cite Multior io
visory Panel to FDA report (Appendix XII) 

efined in IDE pro

umerator is number of events; denominator is number with 12 mos fu + 2 with AE before 12 months 

Numerator is number of person; denominator is number

Tabl

Ref
 

e 3 Principal Safety and Effectiveness Results 

er to Table 4 below for procedural and fluoroscopy times by device size and type. 
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Catalog 
# 

Device 
Size 

Distal  x 
Proximal 
Diameter 

Device 
Type 

Number 
of 
Implants 

Mean 
Procedure 
Duration 
[min.] 

Median 
Procedure 
Duration 
[min.] 

Mean 
Fluoroscopy 
Time  

[min.] 

Median 
Fluoroscopy 
Time [min.]  

145044  4 x 4 mm  Flex  38  68.6  66.0  17.2  14.0 

145054  5 x 4 mm  Flex  27  77.8  72.0  19.6  17.0 

145065  6 x 5 mm  Flex  57  91.5  82.0  19.8  18.5 

145076  7 x 6 mm  Medium  110  83.3  73.5  17.0  15.0 

145096  9 x 6 mm  Medium  97  92.0  79.0  18.8  16.0 

145116  11 x 6 mm  Medium  26  93.0  85.0  25.5  23.5 

 Tab ced ro e Nit‐Occlu ce 

 

D iographic Classification of the 
PDA on the lateral aortogram and are summarized in the Table 5 below. 
 

 

le 4 Pro ure and Fluo scopy Tim s by  d Devi

iffering Technical Failure Rates were observed based on Ang

Classification   N(% of Total)  Technical Failure Rate   n/N (%) 

Conical (A)      267 (74.8%)  4/267     (1.5%) 

Sh 3/17  ort (B)            17 (4.8%)      (17.6%) 

Tu 1/5     bular (C)          5 (1.4%)     (20%) 

Co 1/18   mplex (D)      18 (5.0%)    (11.1%) 

Elongated (E)     50 (14.0%)  1/50        (2%) 

TOTAL             357 (100%)  10/357   (2.8%) 

Tabl Angiographic Clas Figure above) 

Stu e defined as follow

e 5 Technical Failure rate by  sification (See 

dy Adverse events wer s: 
 

S

   life‐threatening,  required  surgery  to 
spitalization  or  prolonged  hospital  stay,  caused  long‐term 

 damage or birth defect. 

 

Major 

erious Adverse Events: 

Procedural  or  device  related  events which were
correct, resulted  in  ho
disability, or resulted in genetic

Adverse Events: 
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wi
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   studies safety results were the following: 

 
 ice related): 0.0% (0/314) 

ted  to  the 

verse Events are further described in Table 6 below:  
 

ocedural  or  device  related  events  which  were  not  life‐threatening,  required 
terventional  (catheter  based)  and  /or medical  treatment  to  correct  up  to  one  year 
llow‐up evaluation but were resolved without surgical intervention. 

 

inor Adverse Events: 

Procedural or device related events which were not life‐threatening, and were resolved 
thout  intervention  or with  a  brief  specific  non‐surgical  intervention up  to  one  year 
llow‐up evaluation. 

The combined

Mortality at 12 months: 0.0% (0/314) 

Serious Adverse Events at 12 months (dev

 Serious Adverse Events at 12 months (procedure related): 0.0% (0/314) 

 Total  AEs  (Serious, Major,  and Minor)  at  12 months  or  last  follow  up  (rela
procedure or the device): 4.7% (15/316*) 

 

The 15 Ad

DSMB Adjudication Category No of Events 

M Devi tion 
Device Retrieval/Removal 

Obs a 

2 
2 

1 

ajor Device Related ce emboliza

truction of descending aort

Minor Device Related Pos 1 sible Thrombus 
Major Procedure Related Dec

Rea

1 
2 

 reased Pulse in Right  oot F

ction to anesthesia 
M Rea

Vasc on 

Oth

Nau

Feve

1 
1 

2 

1 

1 

inor Procedure Related ction to anesthesia 
ular access site complicati

er Adverse Event 

sea 

r 
Table 6 Adverse Events 

Procedural  success,  effectiveness  a ty  results  were  comparable  to  o better  than 
p ormance criteria.  

 

nd  safe
*

r 
redefined 0bjective perf

Disposal after Use   

After  use, medical  products  and  accessories  pose  a  potential  biological  hazard.  For  this 
reason,    accessories should be handled and disposed of in accordance 

    

 the products and their

                                                                                

Patients with 12 month follow up and those with an adverse event at any time * 
* Multiorganization Advisory Panel to FDA for Pediatric Cardiovascular Devices. Proposed Standards for 

Clinical  Evaluation  of  Patent  Ductus  Arteriosus  Occlusion  Devices.  Catheter  Cardio sc  Interv  2000; 
51

va
:293‐296.t. 
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ith recognised medical procedure, and in compliance with the relevant legal regulations and 
cal ordinances. 

Warranty   

pf
w
im
S
u

m a ants  that  this medical  device  is  free  from  defects  in  both materials  and 
orkmanship. The above warranties are  in  lieu of all other warranties, either expressed or 
plied,  including  any  warranty  of  merchantability  or  fitness  for  a  particular  purpose. 

uitability for use of the medical device for any surgical procedure shall be determined by the 
ser. pfm medical shall not be liable for incidental or consequential damages of any kind. 

 medical w rr
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English Version 

This brochure is intended to provide you with general information to discuss with your doctor. 

It is not intended to provide medical care or treatment.  You should consult with your doctor 

regarding the diagnosis or treatment of your medical condition. 

 

Caution: Federal (USA) law restricts this device to sale by or on the order of a physician. 

 

Warranty 

pfm medical warrants that this medical device is free from defects in both materials and 

workmanship.  The above warranties are in lieu of all other warranties, either expressed or 

implied, including any warranty of merchantability or fitness for a particular purpose. 

Suitability for use of the medical device for any surgical procedure shall be determined by the 

user. pfm medical shall not be liable for incidental or consequential damages of any kind. 
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About "PDA" ("Patent Ductus Arteriosus") 

Your heart has a small opening that allows blood to flow in a different way than a normal 

heart.  It is called a "patent ductus arteriosus," or "PDA."  This book will help you understand 

PDA, your procedure, and how to stay healthy afterward.  Always feel free to ask your 

doctor any questions! 

All About Your Heart 

To better understand PDA, it is helpful to understand the way blood moves—or circulates—

through and around your body.  Your heart is a pump that pumps blood throughout your body.  

This allows your body—including all the organs, muscles, and tissues inside—to get the 

oxygen it needs to function.   

There are two chambers on the right side and two on the left.  The two chambers in the top of 

your heart are called the left atrium and the right atrium (Picture 1).  The atriums receive and 

collect blood.  The two chambers in the bottom are called "ventricles" (Picture 1).  

 

Right half of the heart 

 

 

 

       Right atrium 

Right ventricle 

 

 

Left half of the heart 

             Left atrium 

 

     Left ventricle 

Picture 1:  A healthy heart. 

 The right ventricle pumps blood to your lungs to get fresh oxygen that your body 

needs to live.   Inside your body, blood is carried by vessels. Vessels include veins and 

arteries. Some of the larger vessels that enter and leave your heart are the aorta, pulmonary 
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artery, and pulmonary vein.   To get oxygen from the lungs, the right side of the heart pumps 

blood to the lungs by the pulmonary artery.  It is the only artery in the body that carries blood 

without oxygen.  

 First blood is in the right side of the heart.  Then it is pumped through the lungs, where 

it receives oxygen.  After this, blood moves to the left side of your heart.  There, it is pumped 

to your body by the left ventricle.  The artery carrying blood to your body is called the aorta.   

Questions? Ask your doctor!   

 

Why We Have a PDA 

During development in the womb, blood flows from your pulmonary artery to your aorta 

through the ductus arteriosus. (Picture 2)   

 

 

Aorta 

 

 

 

Patent ductus 
arteriosus. 
Connection 
between the 
pulmonary artery 
and the aorta. 

Pulmonary artery 

 

Picture 2:  Heart with a PDA ("Patent Ductus Arteriosus"). 

  

At birth the ductus arteriosus closes, allowing the pulmonary arteries to get oxygen from the 

lungs and the aorta to carry it to the rest of the body.   If the ductus arteriosus remains open or 

"patent" after birth, it's called a "Patent Ductus Arteriosus," or "P-D-A."   

 No one knows why the ductus arteriosus doesn't close in some people.  Being born 

before complete development (premature) may be one reason.  PDA seems to be more 
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common in girls than boys.  It also may be more common in kids with other heart problems 

called congenital heart defects. 

 The PDA can sometimes be detected (with a doctor’s stethoscope) by the presence of a 

heart murmur.  Other times doctors find out about a PDA after doing other tests on the heart.  

Questions? Ask your doctor! 

 

Why You Need to Visit the Hospital:  Closing the PDA 

Some people with PDAs that are not closed feel very tired.  Others have trouble breathing or 

are at increased risk for infection.  Still others don't grow and mature naturally.  Some people 

have no signs of PDA at all.  

 If the PDA is not closed, blood can move in abnormal ways called "shunts."  A shunt 

can carry blood from the left side of your heart to the right side through the PDA.  This can 

overload the arteries supplying blood to your lungs, leading to "high blood pressure" in and 

around your lungs.   In the body, high blood pressure in the main artery to the lungs—the 

pulmonary artery—can be very harmful.  It can also lead to other problems such as 

inflammation or infection of the pulmonary artery or movement ("shunting") of blood from 

the right side of your heart to the left.  Blood with too little oxygen from the right side of your 

heart can reach your aorta through the PDA and can cause your body to receive blood without 

enough oxygen.   

Questions? Ask your doctor! 

 

Purpose of the Nit‐Occlud® PDA Device  

To close (or occlude) your PDA, the doctor will place (or implant) a small coil in the duct 

connecting your pulmonary artery and aorta called the "Nit-Occlud® PDA."  During the 

procedure, the Nit-Occlud® PDA will be passed into the PDA near your heart by a plastic tube 
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called a "catheter."  To implant the device and close your PDA, the doctor will make a small 

opening in an artery and vein in your groin.  Then the catheter can be passed toward your 

heart, and the coil moves within the catheter.  Once the coil is released, it closes or occludes 

the PDA. The Nit-Occlud® PDA will stay there after your procedure and your body will grow 

around it.  The coil will keep the PDA closed.  

This kind of procedure is called "percutaneous," which means "beneath the skin" (through an 

artery and vein).   

Questions? Ask your doctor! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Description of the Nit‐Occlud® PDA Device 

The Nit-Occlud PDA device is a small spring-like "coil" (Picture 3) shaped like a cone.  The 

coil is made of nickel and titanium ("Nitinol").   

Gold ring to help see 
the catheter during 

X-rays 

 

Tip of the catheter 
 

 

Coil for 
occlusion of the 
PDA. 

 

Picture 3:   Nit‐Occlud® PDA catheter tip and coil system for closing ("occluding") the PDA.

 

__________________________________________________________________________ 
                                                                Catheter    Gold ring to improve catheter visibility on X-rays 
  Delivery system for advancing the coil 

 
 
                             Handle for releasing the coil 

 
                                               Coil for occlusion of the PDA (see Picture 3 for larger section)                   

__________________________________________________________________________

Picture 4:  Nit‐Occlud® PDA system: coil, catheter, delivery system, and handle.  

 

 The coil can be pulled out of shape to pass through the catheter into your PDA.  In 

this way, the metal has “memory.” When it is pushed out of the catheter, it remembers its 

original coil shape and returns to that shape.  The coil is designed to fit snugly inside the 

PDA.  The Nit-Occlud® PDA coil is used to close small or medium PDAs—openings of 
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about 4 millimeters across ("in diameter") or less. 

 The Nit-Occlud® PDA includes the catheter and coil.  A gold ring is fitted to the tip of 

the catheter so that the doctor can see it on X-rays.  The coil is attached to a delivery system.  

The coil is pushed through the catheter using the delivery system.  Once the coil has been 

placed in the PDA, it can be released from the delivery system using the handle (Picture 4). 

Questions? Ask your doctor! 

 

 

When the Device Should Not Be Used (Contraindications) 

The Nit‐Occlud® PDA should NOT be implanted if you have: 

 An infection.  

 A blood clot near where the Nit-Occlud® PDA coil will be placed.  A clot is a clumping of 

blood cells called a "thrombus."  A blood clot can block or "occlude" one of your veins or 

arteries and make the procedure difficult to perform (among other problems).   

 A body weight of less than 11 pounds. 

 High blood pressure in the pulmonary artery and smaller arteries in the lung.   

 A very large PDA. Your doctor should not use the device to close PDAs that are more 

than 4 millimeters across (in "diameter"). 

 A blood clot in an artery that the Nit-Occlud® PDA coil needs to pass through.   

 Questions? Ask your doctor! 
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Risks and Benefits of the Procedure 

What Are the Risks? 

All medical procedures involve risks.  In the closing of PDAs using the Nit-Occlud® PDA, 

some risks are due to the procedure, and others are due to the device. 

In a clinical study, a total of 357 patients at 15 hospitals in the United States received the Nit- 

Occlud® PDA to close their PDAs.   These patients were ages 6 months to 21 years.  The 

patients had PDAs with diameters of 4 millimeters or less, and the patients also weighed at 

least 11 pounds.   

In the study, the following side effects ("adverse events") were seen.  Most of these had no 

lasting effects. 

In 3 patients out of 357 receiving the Nit-Occlud® PDA: 

 The coil moved away from the PDA and entered a vein or artery.  Patients experienced 

nausea and vomiting.   

In 2 patients out of 357 receiving the Nit-Occlud® PDA: 

 A blood clot formed in an artery.   

In 1 patient each out of 357 receiving the Nit-Occlud® PDA: 

 The device got trapped in a blood vessel.   

 The aorta became more narrow than usual.   

 A blood clot formed on the coil.   

 A rash formed after tape was placed on a patient.   

 The patient had trouble breathing.   

 The patient got a fever (high body temperature).   

 The patient had a seizure.  
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Other Possible Risks 

Some harmful effects of the procedure not seen in the study mentioned above that can happen 

with this type of procedure include the following. (They may occur in less than 1 to 9 patients 

out of every 1,000):  

 Abnormal connection between blood vessels 

 Air bubbles in the blood, leading to blood vessels closing. 

 Allergic drug reaction 

 Allergic dye reaction 

 Bruises in the region where the catheter was inserted.  

 Changes in how the heart beats—- arrhythmia. 

 Chest pain 

 Collection of blood outside the vessel (hematoma) 

 Death 

 Harming one of the valves in the heart. 

 Harming "red blood cells," which carry oxygen.  This is called "hemolysis." 

 Harming the heart or vessels where the catheter was placed  

 Headache/migraine 

 Heart attack 

 Heavy bleeding 

 High or low blood pressure. 

 Infection or inflammation of blood vessels or lining of the heart and valves.   

 Piercing of a vessel or heart (perforation) 

 Temporary absence of breathing (apnea) 

 Temporary lack of oxygen to the brain (Stroke/ Transient Ischemic Attack) 

 Weakening heart ("cardiac insufficiency"). 
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What Are the Benefits 

The main benefit of having the Nit-Occlud® PDA is that you most likely won't need open-

heart surgery.  Your "percutaneous" procedure is less "invasive" than surgery. This usually 

means: 

 A shorter procedure: usually 1 to 2 hours instead of 2 or more hours for surgery. 

 A shorter stay in the hospital: usually 1 to 3 days instead of 4 to 10 days for surgery.   

 No scar on your chest. Very little scarring or no scarring at all (in your groin). 

 

Other Ways to Handle a PDA (Alternatives to the Procedure) 

 Surgical Closure of PDA. The chest is opened surgically.  This allows the surgeon to 

see the whole heart and large vessels. The surgeon sews up the PDA using stitches to 

keep the PDA closed permanently.  Sometimes this kind of surgery is needed when the 

PDA is large.  

 Medication to help close the PDA or treat symptoms of the PDA 

 No treatment: a small PDA may close on its own. 

 

What to Expect Before, During, and After the Procedure  

Before the Procedure 

Before the procedure, the doctor will look at your heart with a test called an "echo" 

(echocardiogram), where pictures of your heart and vessels will be taken.  The doctor will 

also perform an "ECG" ("electrocardiogram").  For this test, small pads (circles) made of 

plastic with metal endings ("leads") are placed on or around your chest and other parts of your 

body.  The ECG helps your doctor make sure that your heart is beating in the right way.    
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The doctor will also do a "physical examination" and blood test to make sure you don't have 

an infection.    

Just before your procedure, you will be given anesthesia through an "IV" ("intravenous") line.  

You may also have a "local" anesthetic rubbed on your thigh or groin area where the doctor 

will insert the catheters for your procedure.  This is to make the area numb so you don't feel 

discomfort during the procedure.  Some patients feel temporary stinging or burning from the 

anesthetic.   

 The procedure will take place in the "cath lab" ("catheterization laboratory") where 

hundreds or even thousands of procedures like yours are performed every year.  The doctor 

will perform an "angiogram", which is a special X-ray that allows doctors to see inside your 

blood vessels.  Doing this special test allows your doctor to get a clear picture of your PDA.  

During the Procedure 

The procedure itself takes 1 or 2 hours.  During the procedure, cameras will move above your 

chest area to help guide the doctors.  They will also use an ECG to monitor your heart. You 

may feel some discomfort in your groin area when the catheters go in.  Some people feel extra 

heart beats from the catheter when it is inserted.    

Step 1. 

The doctor puts the two small plastic tubes (catheters) into a vein and artery in your groin.  

Then the doctor moves one of the catheters up your body toward your heart and vessels 

(pulmonary artery and aorta; Picture 5).  In the other catheter, the doctor gives contrast 

medium.  This liquid helps the doctor to see your PDA on an angiogram. 



 

 

End of the catheter 

The doctor injects 
contrast medium through 
here, or can use it to 
"feed" the coil system. 

 

 

Catheter tip, pushed 
toward the heart and 
the PDA 

 

Picture 5:  How the catheter moves through the body. 
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Step 2: 

The Nit-Occlud® PDA device stays inside the catheter.  The doctor passes the catheter (with 

the device inside) through an artery and vein.  As he or she does, the coil gets closer and 

closer to your PDA.  

 First the coil pushes into the chambers on the right side of the heart until it reaches the 

pulmonary artery.  The doctor uses the special X-ray (angiogram) to make sure that 

everything is in the correct place.  When sure, the doctor feeds the catheter through the PDA 

and into the aorta (Pictures 6 and 7).  

 

 

Catheter 

 

 

 

 

"Magnifier" 

Aorta 

PDA  

 

 

Pulmonary artery 

Picture 6:  The catheter feeds through the heart and PDA into the aorta. 



 

Catheter 

 

Pulmonary artery 

  

 

Aorta 

 

PDA 

 

Picture 7:  Bigger picture of Picture 6.  The catheter feeds through the heart and PDA into 

the aorta. 

Step 3: 

Next the doctor pushes the Nit-Occlud® PDA coil out through the catheter. Once out of the 

catheter, the coil returns to its spiral shape (Picture 8). 

 

Aorta 

 

Pulmonary artery 

 

 

Coil fed through catheter 

 

 

PDA 

Picture 8:  Coil fed through catheter. 

Step 4: 

The coil is still attached to the catheter.  Next, the doctor places the coil into the PDA (Picture 

9).   The coil is designed to fit snugly inside the PDA. 

 

Aorta 

 

Pulmonary artery 

 

 

 

PDA with coil pulled 
back 

Picture 9:  The coil is pulled back and fitted to the PDA.  

The doctor releases the coil (Picture 10).  X-rays (angiograms) guide the doctor.  The coil is 

now inside the PDA. 
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Aorta  

 

Pulmonary artery 

 

 

 

PDA with coil released 

Picture 10:  The coil leaves the catheter toward the PDA. 

Now, or soon after, the doctor takes out all catheters from your heart and body.  The  

Nit-Occlud® PDA coil stays near your heart.  The PDA is now closed (Picture 11).  Over 

time, your body will grow around and over it.   

   

 

Aorta 

 

 

Pulmonary artery 

 

 

 

PDA is closed 

Picture 11:  The PDA is closed. 

 

 After the Procedure:  REST!! 

The doctor will take out the catheters.  There may be two small marks in your 

groin where the catheters were inserted, and you may have some soreness o

tenderness in your groin area.  These will go away and you should have no scars or very 

r 

small 

nes.   o
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y and an echocardiogram may be done to confirm that your device is in 

or 

y 

vities such as jumping, running, lifting, biking, or gymnastics 

hould also be avoided.  After 4 to 6 weeks, most patients can return to normal activity. 

t for 

s 

dicAlert.  MedicAlert 

rovides important information to healthcare workers.  This helps emergency responders, 

ospital staff, and others make informed decisions about your care.  

 

 A special large adhesive bandage will be placed on your groin called a "pressure 

bandage."  This helps to prevent bleeding at the place where the catheters were inserted.    

You should be able to go home (or be discharged) after 1 to 3 days in the hospital.  Before 

discharge, a chest X-ra

the correct place and your heart is OK.   If the device is working, it will stay in your body f

the rest of your life.   

 The doctor will go over your medicines and activities with you and your family or 

caregivers.  You may need to take medication so you do not get an infection that can be 

serious.  Your doctor will let you know if you need to take them and, if so, for how long.   

 During the first 4 to 6 weeks after returning home, strenuous activity such as heav

lifting should be avoided, Acti

s

Questions? Ask your doctor! 

 

Patient ID ("Identification") Card 

As a patient with a Nit-Occlud® PDA device, it is important to carry a Patient ID Card to 

identify you as having an implanted device.  Show it whenever you see a doctor or dentis

treatment.  The Patient ID Card has information about safety including safe ways to do MRI

in patients with a Nit-Occlud® PDA.  You or your mother, father, guardian, or caregiver 

should register the MRI information in your Patient ID Card with Me

p

h
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Contact:  

ion International 

toll-free) 

9 (toll-free) or (209) 669 2495 

Mail:    MedicAlert Foundat

            2323 Colorado Avenue 

            Turlock, CA 95382 

Phone: (800) 432 5378 (toll-free) 

Emergency: (800) 625 3780 (

Fax:     (800) 863 342

Web:   www.medicalert.org 

Follow‐up Visits With Your Doctor 

You will probably go back and see your doctor a few times in the first year after getting your 

Nit-Occlud® PDA.  It is important for you and your family or caregivers to make and keep 

ctor.  The doctor may wish to do an echocardiogram to make sure 

tact your 

r legs or feet. 

ge), stomach, or groin region. 

tations"). 

ess"). 

appointments with your do

everything is OK.  

When to Call the Doctor 

If you feel any of the feelings below, you, your family, or caregiver should con

family doctor right away:  

 Pain, numbness, or a feeling of coldness or weakness in you

 Any pain in your back, chest (or rib ca

 A stronger and faster heartbeat than usual ("palpi

 Trouble breathing ("breathlessn

 Fainting ("passing out"/"syncope") or dizziness. 
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formation and support for adults and 

re 

art.org/

Additional Information and Help 

You, your family, or caregiver can find useful information on the Internet.  Feel free to visit 

the following websites.  

 The Adult Congenital Heart Association provides in

older kids ("adolescents").  They provide information about heart problems that people a

born with ("congenital heart disease") to patients, their families, and healthcare 

professionals.  Click on: http://www.achahe  

 to make people more aware of 

these problems.  Click on: http://tchin.org/

 The Congenital Heart Information Network is a non-profit group that provides support 

and information on congenital heart disease.  They work

 

amilies affected 

by heart disease.  Click on: http://www.littlehearts.org/

 Little Hearts Inc. is a non-profit group that provides support services for f

 

 The Children's Heart Society is a non-profit group including parents and extended families 

of children with heart disease.  Click on: http://www.childrensheart.org/ 

he respective operators are solely responsible for the contents of the websites listed above.) 

 

 

 

 

 

(T
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Questions or Concerns? 

  
Use this page to write down any questions or concerns you may have.  You can look at this 

page later, to help remember what you want to ask your doctor. 

__________________________________________________________________________ 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 

 



For More Information, Contact pfm medical: 

 
 

   Germany: 

   pfm medical ag 
   Wankelstrasse 60 
   50996 Cologne GERMANY 
   Tel: +49 (0)2236 9641-10 
   www.pfmmedical.com 
 

 

     USA/Canada: 

     pfm medical, Inc. 
     1815 Aston Avenue Suite 106 
     Carlsbad, California 92008 
     Tel: 760  758  8749 
     Fax: 760  758 1167 
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