
August 21, 2015</br></br><font face="arial"> 

<b>Acceptance Review Notification - Accepted</b> 

<br/><br/> 

</font> 

<p>An administrative acceptance review was conducted on your premarket notification 
(510(k)) K152261, and it was found to contain all of the necessary elements and 
information needed to proceed with the substantive review. We will contact you should 
we require any additional information during the course of the substantive review. The 
lead reviewer assigned to your submission is Keith Marin.</p> 

<br><br><br><p>*** This is a system-generated email notification ***</p> 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

SECTION 19 PERFORMANCE TESTING -ANIMAL TESTING 

No animal testing submitted to support the performance of this system. 

This section does not apply. 

Confidential and Proprietary to Nostix LLC 
19-1 
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Keith, 

! ___ Than ks'-·-·-·-·-·-·-·-·-·-· (b )( 4)_ Deficiencies-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· ! 
Peter 

From: Marin, Keith [mailto :Keith.Marin@fda.hhs.gov] 
Sent: Monday, September 21, 2015 9:05 AM 
To: Peter Nelson 
Cc: Chapman, Richard; K152261@docs.fda.gov; 'Charles Hen!)'.~ salusventures@aol.com 
Subject: RE: additional questions; (b)(4) Deficiencies i 
Importance: High '·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 

Peter, 

' ! i ! 

I (b)(4) Deficiencies I 
i ! 
i--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 
Sent: Friday, September 04, 2015 11:34 AM 
To: Marin, Keith 
Cc: Chapman, Richard; Kl;,226.l@dQ~;;Jct,J,Q.QY; _'Charles Henry' ; a<1!1J~Y(;!JLlrn,;;@sJQLrnm 
Subject: RE: additiona l questions -L_ ________ (b)(4) Deficiencies __________ : 

Keith, 

i (b)(4) Deficiencies i 
'-·-·-·-·-·~·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 

Thanks., 
Peti:!r 

Peter Nelson 
R&D Manager 
Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto:Keith. MarinCmfda.hhs.gov] 
Sent: Thursday, September 03, 2015 9:39 AM 
To: Peter Nelson 
Cc: Chapman, Richard; Kl::i226.l@dQ~~,fi:!,LcgQY 
Subject: additiona l questions 

Peter, 

Thanks. 

Keith 

From: Peter Nelson [mailto:oetenelson@nostix.com] 
Sent: Monday, August 17, 2015 12:54 PM 
To: Marin, Keith 
Cc: K152261(mdocs.fda.gov~ ChaQman, Richard; 'Charles Henry'; sa lusventures@aol.com 
Subj~ct;RE: [_ (b)(4) Deficiencies_:-- attached ••••••••••••••••••••••••••••• •••••••••••••••••• 

Keith, 

:_·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· (b1f41 Def1c1enc1es -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·] 
Thanks, 

Peter 

Peter Nelson 
Director of Engineering 
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Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto:Keith. Marin@fda.hhs.gov] 
Sent: Monday, August 17, 2015 10:01 AM 
To: petenelson(runostix.com 
Cc: Kl 52i26l@docs.fda.gov; Chapman, Richard 
Subjectt, (b)(4)_Deficiencies. i 

Mr. Nelson, 

! 1 
' ' 

I (b)(4) Deficiencies I 
i.-·-·-·-·-·-· ... ·-···-·-· ..... -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-.i 

Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 
Lieutenant Commander, United States Public Health Service 
General Hospital Devices Combination Product Team Lead/ Nurse Consultant 
FDNCDRH/ODE/DAGRID/GHDB 
10903 New Hampshire Avenue, WO66-2567 
Silver Spring, MD, 20993-0002 
Telephone: (301) 796-2462, Fax: (301) 847-8109 
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Peter, 

{b ){ 4) Deficie 
Thanks. 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Monday, August 17, 2015 12:54 PM 

To: Marin, Keith 

■ 

nc1es 

Cc: K152261@docs.fda.gov; Chapman, Richard; 'Charles Henry'; salusventures@aol.com 

Subject: RE :i (b)(4) Deficiencies i -- attached 
~------------

Keith, 

Thanks, 

Peter 

Peter Nelson 

Director of Engineering 

Nostix 

(b)(4) Deficiencies 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, August 17, 2015 10:01 AM 

To: petenelson@nostix.com<mailto:petenelson@nostix.com> 

Cc: K152261@docs.fda.gov<mailto:K152261@docs.fda.gov>; Chapman, Richard 

Subject: Letter of authorization 

Mr. Nelson, 

■ 

(b )( 4) Deficie nc1es 
Thanks. 
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Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 

Lieutenant Commander, United States Public Health Service 

General Hospital Devices Combination Product Team Lead/ Nurse Consultant 

FDA/CDRH/ODE/DAGRID/GHDB 

10903 New Hampshire Avenue, WO66-2567 

Silver Spring, MD, 20993-0002 

Telephone: (301) 796-2462, Fax: (301) 847-8109 
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Peter, 

Thanks, 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 
Sent: Monday, August 17, 2015 12:54 PM 
To: Marin, Keith 
Cc: K152261~docsJd.a.Doll.~.Cballllljln, Richard; 'Charles Henry'; salusventures@aol.com 
Subject: RE[_(b)(4) Deficiencies_!-- attached 

Keith, 

Lm,n·n"', -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· ( b) ( 4) . D efi c i enc i_e s __ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_ ! 
Peter 

Peter Nelson 
Director of Engineering 
Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto:Keith. Marin(rofda.hhs.gov] 
Sent: Monday, August 17, 2015 10:01 AM 
To: petenelson@nostix.com 
Cc: Kl522!il@dQ~~Jct,J,g_Qy; Chapman, Richard 
Subject: Letter of authorization 

Mr. Nelson, 

i ! 

I (b)(4) Deficiencies I 
l·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· i 

Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 
Lieutenant Commander, United States Public Health Service 
General Hospital Devices Combination Product Team Lead/ Nurse Consultant 
FDA/CDRH/ODE/DAGRID/GHDB 
10903 New Hampshire Avenue, WO66-2567 
Silver Spring, MD, 20993-0002 
Telephone: (301) 796-2462, Fax: (301) 847-8109 
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<font color='black' size='2' face='Arial, Helvetica, sans-serif'>Keith, 

<div><br> 

(b)(4) Deficiencies 
<div>--&nbsp;</div> 

<div>Jim</div> 

<div><span style="font-size: l0pt;">--</span> 

<div style="clear:both"> 

<div><span style="font-family: Helvetica, Arial, sans-serif; font-size: l0pt;">For 
Nostix LLC,&nbsp;Boulder, Colorado, USA</span></div> 

<div>303 945 5675; salusventures@aol.com</div> 

</div> 

<br> 

<br> 

<div style="font-family:arial,helvetica;font-size:l0pt;color:black">-----Original 
Message-----<br> 

From: Marin, Keith &lt;Keith.Marin@fda.hhs.gov&gt;<br> 

To: Peter Nelson &lt;petenelson@nostix.com&gt;<br> 

Cc: Chapman, Richard &lt;Richard.Chapman@fda.hhs.gov&gt;; Kl52261 
&lt;Kl5226l@docs.fda.gov&gt;; 'Charles Henry' &lt;cwh@nostix.com&gt;; salusventures 
&lt;salusventures@aol.com&gt;<br> 

Sent: Fri, Sep 25, 2015 12:33 pm<br> 

Subject: RE: i (b)(4) Deficiencies ~<br> ~--------------------------------~ 
<br> 

<div id="AOLMsgPart 1.2 e4dlc5a5-7c86-4a4f-9979-7876lde4f878"> 

<style scoped="">#AOLMsgPart 1.2 e4dlc5a5-7c86-4a4f-9979-7876lde4f878 td{color: black;} 
@font-face {font-family:Calibri; panose-1:2 15 5 2 2 2 4 3 2 4;} @font-face {font­
family:Tahoma; panose-1:2 11 6 4 3 5 4 4 2 4;} .aolReplacedBody 
p.MsoNormal, .aolReplacedBody li.MsoNormal, .aolReplacedBody div.MsoNormal 
{margin:0in; margin-bottom:.000lpt; font-size:11.0pt; font-family:"Calibri","sans­
serif";} .aolReplacedBody a:link, .aolReplacedBody span.MsoHyperlink {mso-style­
priority:99; color:blue; text-decoration:underline;} .aolReplacedBody 
a:visited, .aolReplacedBody span.MsoHyperlinkFollowed {mso-style-priority:99; 
color:purple; text-decoration:underline;} .aolReplacedBody 
p.MsoAcetate, .aolReplacedBody li.MsoAcetate, .aolReplacedBody div.MsoAcetate {mso­
style-priority:99; mso-style-link:"Balloon Text Char"; margin:0in; margin­
bottom:.000lpt; font-size:8.0pt; font-family:"Tahoma","sans-serif";} .aolReplacedBody 
span.BalloonTextChar {mso-style-name:"Balloon Text Char"; mso-style-priority:99; 
mso-style-link:"Balloon Text"; font-family:"Tahoma","sans-serif";} .aolReplacedBody 
span.Emai1Stylel9 {mso-style-type:personal; font-family:"Calibri","sans-serif"; 
color:windowtext;} .aolReplacedBody span.Emai1Style20 {mso-style-type:personal; font­
family:"Calibri","sans-serif"; color:#1F497D;} .aolReplacedBody span.Emai1Style21 
{mso-style-type:personal; font-family:"Calibri","sans-serif"; color:#1F497D;} 
.aolReplacedBody span.Emai1Style22 {mso-style-type:personal; font­
family:"Calibri","sans-serif"; color:#1F497D;} .aolReplacedBody span.Emai1Style23 
{mso-style-type:personal; font-family:"Calibri","sans-serif"; color:#1F497D;} 
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.aolReplacedBody span.Email tyle24 {mso-style-type:personal; font­
family:"Calibri","sans-seri "; color:#1F497D;} .aolReplacedBody span.Emai1Style25 
{mso-style-type:personal; ont-family:"Calibri","sans-serif"; color:#1F497D;} 
.aolReplacedBody span.Emai1Style26 {mso-style-type:personal-reply; font­
family:"Calibri","sans-serif"; color:#1F497D;} .aolReplacedBody .MsoChpDefault {mso­
style-type:export-only; font-size:10.0pt;} @page WordSectionl {size:8.5in 11.0in; 
margin:1.0in 1.0in 1.0in 1.0in;} .aolReplacedBody div.WordSectionl 
{page:WordSectionl;} </style> 

<div lang="EN-US" class="aolReplacedBody"> 

<div class="WordSectionl"> 

<div class="MsoNormal"><span style="color:#1F497D">Peter,</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">&nbsp;</span></div> 

(b)(4) Deficiencies 
resubmit by Monday September 28, 2015 COB.</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">&nbsp;</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">Thanks.<br> 

<br> 

Keith<br> 

<br> 

</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">&nbsp;</span></div> 

<div> 

<div style="border:none;border-top:solid #B5C4DF 1.0pt;padding:3.0pt 0in 0in 0in"> 

<div class="MsoNormal"><b><span style="font-size:10.0pt;font­
family:&quot;Tahoma&quot;,&quot;sans-serif&quot;">From:</span></b><span style="font­
size:10.0pt;font-family:&quot;Tahoma&quot;,&quot;sans-serif&quot;"> Peter Nelson [<a 
removedlink 8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href="mailto:petenelson@nostix.com?">mailto:petenelson@nostix.com</a>] 

<br> 

<b>Sent:</b> Monday, September 21, 2015 4:58 PM<br> 

<b>To:</b> Marin, Keith<br> 

<b>Cc:</b> Chapman, Richard; <a removedlink 8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href="mail to: K1522 61@docs. fda ~ov">K1522 61@docs. fda. gov</ a>; 'Charles 
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Henry'; <a removedlink 8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href= 11mailto:salusventures@aol.com11 >salusventures@aol.com</a><br> 

<b>Subj ect: </b> RE: additional questions -7_ (b )(4) Deficiencies 
attached</span></div> 

</div> 

</div> 

<div class="MsoNormal">&nbsp;</div> 

<div class="MsoNormal"><span style="color:#1F497D">Keith,</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">Attached is the revised summary 
letter with your corrections. 

</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">Thanks,</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">Peter</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">&nbsp;</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">&nbsp;</span></div> 

<div> 

<div style="border:none;border-top:solid #B5C4DF l.Opt;padding:3.0pt Oin Oin Oin"> 

<div class="MsoNormal"><b><span style="font-size:10.0pt;font­
family:&quot;Tahoma&quot;,&quot;sans-serif&quot;">From:</span></b><span style="font­
size:10.0pt;font-family:&quot;Tahoma&quot;,&quot;sans-serif&quot;"> Marin, Keith [<a 
target=" blank" removedlink 8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href= 11 mailto:Keith.Marin@fda.hhs.gov 11 >mailto:Keith.Marin@fda.hhs.gov</a>] 

<br> 

<b>Sent:</b> Monday, September 21, 2015 9:05 AM<br> 

<b>To:</b> Peter Nelson<br> 

<b>Cc:</b> Chapman, Richard; <a target=" blank" removedlink 8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href="mail to: Kl522 6l@docs. fda. gov">Kl522 6l@docs. fda. gov</ a>; 'Charles 
Henry'; 

<a target=" blank" removedlink 8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href= 11mailto:salusventures@aol.com11 >salusventures@aol.com</a><br> 

<b>Subj ect: </b> RE: additional questions -- i (b)(4) Deficiencies i attached<br> 
• i 

<b>Importance:</b> High</span></div> 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



</div> 

</div> 

<div class="MsoNormal">&nbsp;</div> 

<div class="MsoNormal"><span style="color:#1F497D">Peter,<br> 

<br> 

■ 

{b ){ 4) Deficie nc1es 

<br> 

Keith </span></div> 

<div class="MsoNormal"><span style="color:#1F497D">&nbsp;</span></div> 

<div> 

<div style="border:none;border-top:solid #B5C4DF 1.0pt;padding:3.0pt 0in 0in 0in"> 

<div class="MsoNormal"><b><span style="font-size:10.0pt;font­
family:&quot;Tahoma&quot;,&quot;sans-serif&quot;">From:</span></b><span style="font­
size:10.0pt;font-family:&quot;Tahoma&quot;,&quot;sans-serif&quot;"> Peter Nelson [<a 
target="_blank" removedlink_8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href="mailto:petenelson@nostix.com">mailto:petenelson@nostix.com</a>] 

<br> 

<b>Sent:</b> Friday, September 04, 2015 11:34 AM<br> 

<b>To:</b> Marin, Keith<br> 

<b>Cc:</b> Chapman, Richard; <a target=" blank" removedlink 8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href="mail to: K1522 6l@docs. fda. gov">Kl522 6l@docs. fda. gov</ a>; 'Charles 
Henry'; 

<a target=" blank" removedlink 8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href="mailto:salusventures@aol.com">salusventures@aol.com</a><br> 

<b>Subject:</b> RE:i (b)(4) Deficiencies 
~--------------------------~ 
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attached</span></div> 

</div> 

</div> 

<div class="MsoNormal">&nbsp;</div> 

<div class="MsoNormal"><span style="color:#1F497D">Keith,</span></div> 

(b)(4) Deficiencies 
<div class="MsoNormal"><span style="color:#1F497D">Thanks,</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">Peter</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">&nbsp;</span></div> 

<div class="MsoNormal" style="margin-bottom:12.0pt"><b><span style="font­
size:10.0pt;font-family:&quot;Tahoma&quot;,&quot;sans-serif&quot;;color:black">Peter 
Nelson 

<br> 

R&amp;D Manager <br> 

Nostix <br> 

5541 Central Ave, Suite 170 <br> 

Boulder, CO 80301 <br> 

Ph: 303-245-8895 ext. 3#<br> 

Fax: 303-245-8909 </span></b><span style="color:#1F497D"></span></div> 

<div class="MsoNormal"><span style="color:#1F497D">&nbsp;</span></div> 

<div> 

<div style="border:none;border-top:solid #B5C4DF 1.0pt;padding:3.0pt Din Din Din"> 

<div class="MsoNormal"><b><span style="font-size:10.0pt;font­
family:&quot;Tahoma&quot;,&quot;sans-serif&quot;">From:</span></b><span style="font­
size:10.0pt;font-family:&quot;Tahoma&quot;,&quot;sans-serif&quot;"> Marin, Keith [<a 
target="_blank" removedlink_8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href="mailto:Keith.Marin@fda.hhs.gov">mailto:Keith.Marin@fda.hhs.gov</a>] 

<br> 

<b>Sent:</b> Thursday, September 03, 2015 9:39 AM<br> 
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<b>To:</b> Peter Nelson<br> 

<b>Cc:</b> Chapman, Richard; <a target=" blank" removedlink 8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href="mailto:Kl5226l@docs.fda.gov">Kl5226l@docs.fda.gov</a><br> 

<b>Subject:</b> additional questions</span></div> 

</div> 

</div> 

<div class="MsoNormal">&nbsp;</div> 

<div class="MsoNormal"><span style="color:#lF497D">Peter,</span></div> 

<div class="MsoNormal"><span style="color:#lF497D"><br> 

■ 

(b)(4) Deficie nc1es 
<br> 

Thanks.<br> 

<br> 

Keith</span></div> 

<div class="MsoNormal"><span style="color:#lF497D">&nbsp;</span></div> 

<div class="MsoNormal"><span style="color:#lF497D">&nbsp;</span></div> 

<div> 

<div style="border:none;border-top:solid #B5C4DF l.Opt;padding:3.0pt Din Din Din"> 

<div class="MsoNormal"><b><span style="font-size:10.0pt;font­
family:&quot;Tahoma&quot;,&quot;sans-serif&quot;">From:</span></b><span style="font­
size:10.0pt;font-family:&quot;Tahoma&quot;,&quot;sans-serif&quot;"> Peter Nelson [<a 
target=" blank" removedlink 8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href="mailto:petenelson@nostix.com">mailto:petenelson@nostix.com</a>J 

<br> 

<b>Sent:</b> Monday, August 17, 2015 12:54 PM<br> 

<b>To:</b> Marin, Keith<br> 
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<b>Cc:</b> <a target=" blank" removedlink 8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href="mailto:Kl5226l@docs.fda.gov">Kl5226l@docs.fda.gov</a>; Chapman, 
Richard; 'Charles Henry'; 

<a target=" blank" removedlink 8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href="mailto:salusventures@aol.com">salusventures@aol.com</a><br> 

<b>Subject:</b> RE: i (b)(4) Deficiencies ; r- attached</span></div> 

</div> 

</div> 

<div class="MsoNormal">&nbsp;</div> 

<div class="MsoNormal"><span style="color:#1F497D">Keith,</span></div> 

(b)(4) Deficiencies 
<div class="MsoNormal"><span style="color:#1F497D">Thanks,</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">Peter</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">&nbsp;</span></div> 

<div class="MsoNormal" style="margin-bottom:12.0pt"><b><span style="font­
size:10.0pt;font-family:&quot;Tahoma&quot;,&quot;sans-serif&quot;;color:black">Peter 
Nelson 

<br> 

Director of Engineering <br> 

Nostix <br> 

5541 Central Ave, Suite 170 <br> 

Boulder, CO 80301 <br> 

Ph: 303-245-8895 ext. 3#<br> 

Fax: 303-245-8909 </span></b><span style="color:#1F497D"></span></div> 

<div class="MsoNormal"><span style="color:#1F497D">&nbsp;</span></div> 

<div> 

<div style="border:none ; border-top:solid #B5C4DF l.0pt;padding:3.0pt Din Din Din"> 

<div class="MsoNormal"><b><span style="font-size:10.0pt;font­
family:&quot;Tahoma&quot;,&quot;sans-serif&quot;">From:</span></b><span style="font-
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size:10.0pt;font-family:&quot;Tahoma&quot;,&quot;sans-serif&quot;"> Marin, Keith [<a 
target=" blank" removedlink 8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href="mailto:Keith.Marin@fda.hhs.gov">mailto:Keith.Marin@fda.hhs.gov</a>] 

<br> 

<b>Sent:</b> Monday, August 17, 2015 10:01 AM<br> 

<b>To:</b> <a target="_blank" removedlink_8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href="mailto:petenelson@nostix.com">petenelson@nostix.com</a><br> 

<b>Cc:</b> <a target="_blank" removedlink_8c20f907-3b4a-4780-ae03-
ea259b3e58e6 href="mailto:K152261@docs.fda.gov">K152261@docs.fda.gov</a>; Chapman, 
Richard<br> 

<b>Subj ect: </b> i (b )(4) Deficiencies ti span></ div> 

</div> 

</div> 

<div class="MsoNormal">&nbsp;</div> 

<div class="MsoNormal">Mr. Nelson,</div> 

<div class="MsoNormal"><br> 

(b)(4) Deficie 
■ 

nc1es 
<br> 

Thanks.<br> 

<br> 

Keith Marin </div> 

<div class="MsoNormal">&nbsp;</div> 

<div class="MsoNormal" style="mso-margin-top-alt:auto;mso-margin-bottom-alt:auto"><span 
style="font-size:10.0pt;font-family:&quot;Arial&quot;,&quot;sans­
serif&quot;;color:black">Keith Marin, RN, MS, MBA, OCN, RAC 

<br> 

Lieutenant Commander, United States Public Health Service <br> 

General Hospital Devices Combination Product Team Lead/ Nurse Consultant </span></div> 
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<div class="MsoNormal" style="mso-margin-top-alt:auto;mso-margin-bottom-alt:auto"><span 
style="font-size:10.0pt;font-family:&quot;Arial&quot;,&quot;sans­
serif&quot;;color:black">FDA/CDRH/ODE/DAGRID/GHDB<br> 

10903 New Hampshire Avenue, WO66-2567<br> 

Silver Spring, MD, 20993-0002 <br> 

Telephone: (301) 796-2462, Fax: (301) 847-8109 </span></div> 

<div class="MsoNormal">&nbsp;</div> 

</div> 

</div> 

</div> 

</div> 

</div> 

</font> 
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Keith, 

(b)(4) Deficiencies 

Regards, 

Peter 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, September 21, 2015 11:22 AM 

To: Peter Nelson 

Cc: Chapman, Richard; Kl5226l@docs.fda.gov; 'Charles Henry'; 

salusventures@aol.com 

Subject: RE: additional questions (b)(4) Deficiencies 

Peter, 

I have another question: 

attached 

■ 

(b)(4) Deficie nc1es 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Friday, September 04, 2015 11:34 AM 

To: Marin, Keith 

Cc: Chapman, Richard; Kl5226l@docs.fda.gov; 'Charles Henry'; 

salusventures@aol.com 

Subject: RE: additional questions -- (b)(4) Deficiencies attached 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024
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Keith, 

(b)(4) Deficiencies 
Thanks, 

Peter 

Peter Nelson 

R&D Manager 

Nostix 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Thursday, September 03, 2015 9:39 AM 

To: Peter Nelson 

Cc: Chapman, Richard; K152261@docs.fda.gov 

Subject: additional questions 

Peter, 

(b)(4) Deficie 
Thanks. 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Monday, August 17, 2015 12:54 PM 

To: Marin, Keith 

■ 

nc1es 
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Cc: K152261@docs.fda.gov; Chapman, Richard; 'Charles Henry'; 

salusventures@aol.com 

subject: RE:i (b)(4) Deficiencies 
'-----'--'-'---'--------~ 

attached 

Keith, 

{b){4) Deficiencies 
Thanks, 

Peter 

Peter Nelson 

Director of Engineering 

Nostix 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, August 17, 2015 10:01 AM 

To: petenelson@nostix.com 

Cc: K152261@docs.fda.gov; Chapman, Richard 

Subject :i (b)(4) Deficiencies 
~-------------~ 

Mr. Nelson, 

(b)(4) Deficie 
Thanks. 

Keith Marin 

■ 

nc1es 
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Keith Marin, RN, MS, MBA, OCN, RAC 

Lieutenant Commander, United States Public Health Service 

General Hospital Devices Combination Product Team Lead/ Nurse Consultant 

FDA/CDRH/ODE/DAGRID/GHDB 

10903 New Hampshire Avenue, WO66-2567 

Silver Spring, MD, 20993-0002 

Telephone: (301) 796-2462, Fax: (301) 847-8109 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

SECTION 4 INDICATIONS FOR USE (FORM FDA 3881) 

4-1 
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DEPARTMENT OF HEAL TH AND HUMAN SERVICES 
Food and Drug Administration 

Indications for Use 

Form Approved: 0MB No. 0910-0120 

Expiration Date: January 31, 2017 

See PRA Statement below. 

510(k) Number (if known) 

Device Name 

PICC Tip Positioning Aid 

Indications for Use (Describe) 

The PICC Tip Positioning Aid is indicated for the positioning of Peripherally Inserted Central Catheters (PICC) in adult 
patients. It provides real-time catheter tip location information by using the patient's cardiac electrical activity. The PICC 
Tip Positioning Aid is indicated for use as an alternative method to chest x-ray or fluoroscopy confirmation of PICC tip 
placement in adult patients. 

Note: In general, devices that utilize ECG technique to observe P-Wave arc limited, but not contraindicated, for patients 
where cardiac rhythms may change presentation of the P-Wave; including 
- Atrial fibrillation 
- Atrial flutter 
- Severe tachycardia 
- Pacemaker-driven rhythm 
- Chronic obstructive pulmonary disease (COPD) 

Such patients are easily identified prior to PICC insertion. Use of an additional confirmation method is necessary to 
confirm catheter tip location. 

Type of Use (Select one or both, as applicable) 

[Z] Prescription Use (Part 21 CFR 801 Subpart D) D Over-The-Counter Use (21 CFR 801 Subpart C) 

CONTINUE ON A SEPARATE PAGE IF NEEDED. 

This section applies only to requirements of the Paperwork Reduction Act of 1995. 

*DO NOT SEND YOUR COMPLETED FORM TO THE PRA STAFF EMAIL ADDRESS BELOW." 

The burden time for this collection of information is estimated to average 79 hours per response, including the 
time to review instructions, search existing data sources, gather and maintain the data needed and complete 
and review the collection of information. Send comments regarding this burden estimate or any other aspect 
of this information collection, including suggestions for reducing this burden, to: 

Department of Health and Human Services 
Food and Drug Administration 
Office of Chief Information Officer 
Paperwork Reduction Act (PRA) Staff 
PRAStaff@fda.hhs.gov 

"An agency may not conduct or sponsor, and a person is not required to respond to, a collection of 
information unless it displays a currently valid 0MB number." 

FORM FDA 3881 (8114) Page 1 of 1 PSC Publishing Servkes (301) 443-6740 EF 

4-2 
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Traditional Premarket Notification 5 lO(k) 
PICC Tip Positioning Aid 

7 August 2015 

SECTION 1 MEDICAL DEVICE USER FEE COVER SHEET 
(FORM FDA 3601) 

Confidential and Proprietary to Nostix LLC 
1-1 
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Form Approved: 0MB No. 0910-0511 Expiration Date: April 30, 2016. See Instructions for 0MB Statement. 

DEPARTMENT OF HEAL TH AND HUMAN 
SERVICES PAYMENT IDENTIFICATION NUMBER: 

i (b)(4) i 
'·-----·-· ·---·-·-· FOOD AND DRUG ADMINISTRATION 

MEDICAL DEVICE USER FEE COVER 
SHEET 

Write the Payment Identification number on your check. 

A completed cover sheet must accompany each original application or supplement subject to fees. If 
payment is sent by U.S. mail or courier, please include a copy of this completed form with payment. 
Payment and mailing instructions can be found at: http://www.fda.gov/oc/mdufma/coversheet.html 

1. COMPANY NAME AND ADDRESS (include 2. CONTACT NAME 
name, street address, city state, country, and Steve Barnard 
post office code) 2.1 E-MAIL ADDRESS 

NOSTIX LLC 
5541 Central Ave Ste 170 

Boulder 
Colorado 
co 803012876 
us 

1 1 
EMPLOYER IDENTIFICATION NUMBER 

• (EIN) 

*****0777 

sbarnard@nostix.com 
2.2 TELEPHONE NUMBER (include Area code) 

303-2458895 
2.3 FACSIMILE (FAX) NUMBER (Include Area code) 

3. TYPE OF PREMARKET APPLICATION (Select one of the following in each column; if you are 
unsure, please refer to the application descriptions at the following web site: 
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm345263.htm 
Select an application type: 3.1 Select a center 
[X] Premarket notification(51 0(k)); except for third party [X] CDRH 
[] 513(g) Request for Information [] CBER 
[] Biologics License Application (BLA) 3.2 Select one of the types below 
[] Premarket Approval Application (PMA) [X] Original Application 
[] Modular PMA Supplement Types: 
[] Product Development Protocol (PDP) [] Efficacy (BLA) 
[] Premarket Report (PMR) [] Panel Track (PMA, PMR, PDP) 
[] 30-Day Notice [] Real-Time (PMA, PMR, PDP) 

[] 180-day (PMA, PMR, PDP) 

4. ARE YOU A SMALL BUSINESS? (See the instructions for more information on determining this 
status) 
[] YES, I meet the small business criteria and have submitted [X] NO, I am not a small business 

the required qualifying documents to FDA 
4.1 If Yes, please enter your Small Business Decision Number: 

5. FDA WILL NOT ACCEPT YOUR SUBMISSION IF YOUR COMPANY HAS NOT PAID AN 
ESTABLISHMENT REGISTRATION FEE THAT IS DUE TO FDA. HAS YOUR COMPANY PAID ALL 
ESTABLISHMENT REGISTRATION FEES THAT ARE DUE TO FDA? 
[X] YES (All of our establishments have registered and paid the fee, or this is our first device, and we will 
register and pay the fee within 30 days of FDA's approval/clearance of this device.) 
[] NO (If "NO," FDA will not accept your submission until you have paid all fees due to FDA. This 

submission will not be processed; see http://www.fda.gov/cdrh/mdufma for additional information) 

1-2 
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6. IS THIS PREMARKET APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE 
EXCEPTIONS? IF SO, CHECK THE APPLICABLE EXCEPTION. 

[] This application is the first PMA submitted by a 
qualified small business, including any affiliates 

[] The sole purpose of the application is to 
support conditions of use for a pediatric 
population 

[] This biologics application is submitted under section [] The application is submitted by a state or 
351 of the Public Health Service Act for a product federal government entity for a device that is 
licensed for further manufacturing use only not to be distributed commercially 

7. IS THIS A SUPPLEMENT TO A PREMARKET APPLICATION FOR WHICH FEES WERE WAIVED 
DUE TO SOLE USE IN A PEDIATRIC POPULATION THAT NOW PROPOSES CONDITION OF USE 
FOR ANY ADULT POPULATION? (If so, the application is subject to the fee that applies for an original 
premarket approval application (PMA). 
[] YES [X] NO 

PAPERWORK REDUCTION ACT STATEMENT 
Public reporting burden for this collection of information is estimated to average 18 minutes per 
response, including the time for reviewing instructions, searching existing data sources, gathering and 
maintaining the data needed, and completing and reviewing the collection of information. Send 
comments regarding this burden estimate or any other aspect of this collection of information, including 
suggestions for reducing this burden, to the address below. 

Department of Health and Human Services, Food and Drug Administration, Office of Chief Information 
Officer, 8455 Colesville Road, COLE-14-14253 Silver Spring, MD 20993-0002 
[Please do NOT return this form to the above address, except as it pertains to comments on the burden 
estimate.] 

8. USER FEE PAYMENT AMOUNT SUBMITTED FOR THIS PREMARKET APPLICATION 

[~~~~(b)(4) ~~~~J 27-Jul-2015 
FormFDA3601 (05/13) 

"Close Window" Print Cover sheet 

1-3 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

SECTION 18 PERFORMANCE TESTING, HUMAN FACTORS & 
LITERATURE STUDY REPORTS 

No changes have been made to the design of the proposed device from predicate to proposed 
device. 

All data and qualifications from the submission for the predicate device apply to this 
submission. 

Please refer to the letter attached to the cover letter of this 5 IO(k) from the owner of the 
Predicate Device, Angiodynamics, acknowledging their support of this submission with all 
data and certification from the predicate submission. 

Confidential and Proprietary to Nostix LLC 
18-1 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

SECTION 9 DECLARATION OF CONFORMITY TO STANDARDS 

While standards are mentioned in this submission, conformity to standards are not used to 
establish the equivalence of the proposed device to its predicate. Thus, this submission does 
not contain any Form FDA 3654. 

Confidential and Proprietary to Nostix LLC 
9-1 
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Via Email only (cwh@nostix.com) 

July 21, 2015 

Nostix, LLC 
5541 Central Avenue, Suite 170 
Boulder, Colorado 80301 
Attention: Charles W. Henry, President and CEO 

Re: _____ D._ev~J.o.P..me.ot?o.d .. S.!J.Rl.nY.J~"grg$m_ent ("Agreement") between Nostix, LLC ("Nostix") and 
L ............................... (b)(4) ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· i 

Dear Charlie: 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024
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Mr. Nelson, 

! ! 
' ' 

I {b){4) Deficiencies I 
i·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-i 

Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 
Lieutenant Commander, United States Public Health Service 
General Hospital Devices Combination Product Team Lead/ Nurse Consultant 
FDA/CDRH/ODE/DAGRID/GHDB 
10903 New Hampshire Avenue, WO66-2567 
Silver Spring, MD, 20993-0002 
Telephone: (301) 796-2462, Fax: (301) 847-8109 
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September 29, 2015</br></br><font face="arial"> 

<b>Substantive Review Notification - Proceed Interactively</b> 

<br/><br/> 

</font> 

<p>FDA has completed a substantive review of your submission Kl52261 and has determined 
that we will work with you to resolve outstanding deficiencies through an Interactive 
Review process. Any outstanding deficiencies will be provided to you during the 
Interactive Review process.</p> 

<br><br><br><p>*** This is a system-generated email notification ***</p> 
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Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

7 August 2015 

SECTION 10 EXECUTIVE SUMMARY 

Trade Name: PICC Tip Positioning Aid 

Common Device Name: PICC placement accessory 
Classification: 21 CFR 880.5970 Percutaneous, implanted, long-term 

intravascular catheter 
Class II 
Product Code LJS 

Predicate Device: K142889 Celerity™ PICC Tip Confim1ation System 

DEVICE DESCRIPTION: 

The PICC Tip Positioning Aid includes the following components listed below. 

Monitor 

Remote Control 
Cable 
(Reusable) 

ECG Patient 
Cable 
(Reusable) 

ECG Clip Cable 
(Single-use) 

ECG Snap Leads 
(Reusable) 

Single-board computer system with graphical display and touch screen running custom 
data acquisition/control software 
• USB connector for connecting flash drive to download patient data and for software 

updates 
• Runs off DC power through a 100-240 VAC 50/60 Hz external AC;DC medical 

grade power supply with 12VDC output 
• Contains rechargeable Lithium-Ion batte1y with 3 hour runtime 
• Includes bracket connection to supp01i pole mount adapter and has the ability to 

stand upright on a flat surface ( e.g. tabletop) 
• Isolates all connections to patient-contacting parts to Type CF, heart-connected 

device, per IEC 60601-1 
• Connects to 

Patient ECG Cable - connects to the three snap leads 
Remote Control Cable - connects to the ECG Clip Cable 

• Once placed within the sterile cable cover, the Remote Control Cable connects 
aseptically to the ECG Clip Cable which connects to the catheter stylet. 

• Two cable connections; one to the Monitor, one to the ECG Clip Cable 
• Three control buttons with icons: left anow, enter, and right anow. The buttons 

allow the user to scroll through and select menu icons on Monitor 

• Connects the Monitor to the ECG Snap Leads 
• Sockets are compliant to DIN 42-802 and colored-coded per ANSI/ AAMI EC53 -

fiVhite [RA], Black [LA] and Red [LL/ 

Alligator style clip for connection to stylet wire and a stereo plug for connection to 
the Remote Control Cable 

• Set of three, 24" long, ECG snap leads 
• Snap lead pin connections are compliant to DIN 42-802 and colored-coded per 

ANSI/AAMI EC53 - White [RA], Black [LA] and Red [LL] 
• Snap Leads connect to ECG Adhesive Electrodes (Pads) placed on the patient's 

chest 

Confidential and Proprietary to Nostix LLC 
10-1 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

INDICATIONS FOR USE: 

The PICC Tip Positioning Aid is indicated for the positioning of Peripherally 
Inserted Central Catheters (PICC) in adult patients. It provides real-time catheter tip 
location information by using the patient's cardiac electrical activity. The PICC Tip 
Positioning Aid is indicated for use as an alternative method to chest x-ray or 
fluoroscopy confirmation of PICC tip placement in adult patients. 

Note: In general, devices that utilize ECG technique to observe P-wave are limited, 
but not contraindicated, for patients where cardiac rhythms may change presentation 
of the P-wave; including 

Atrial fibrillation 
Atrial flutter 
Severe tachycardia 
Pacemaker-driven rhythm 

- Chronic obstructive pulmonary disease (COPD) 

Such patients are easily identified prior to PICC insertion. Use of an additional 
confim1ation method is necessary to confirm catheter tip placement. 

Use Characteristics: 

The PICC Tip Positioning Aid is identical to the predicate Celerity System: same 
device master record, same producer, and same performance---only the names and 
responsibility for the product has changed. 

The following table provides an overview of these products and their usage. 

Confidential and Proprietary to Nostix LLC 
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Operating 
environment 

Users 

Setting 

Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

7 August 2015 

Clinicians trained in placing central venous catheters, including: PICC nurses 
and Interventional radiologists 

Health Care Facilities, including: Hospitals, Outpatient-care facilities and 
Extended-care facilities 

------~ ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 
Operating 
configuration 

Operating 
principle 

L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

EQUIVALENCE: 

As technically, the PICC Tip Positioning Aid is the predicate device, AngioDynamics' Celerity 
System (K142889), except for names and addresses on the label, it is substantially equivalent 
based on operating principle, intended use, technology, safety, and performance. 

PICC TIP POSITIONING AID DESIGN HISTORY 
·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-, 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

The device being submitted for this 51 0(k) clearance is for an ECG tip location device. 

The proposed PICC Tip Positioning Aid and its predicate Celerity Tip Confirmation System, 
achieve tip placement confirmation by the same technique, utilization of ECG to observe 
P-wave changes as the tip approaches the right atrium of the heart via the superior vena cava. 

BENCH TESTING 

Verification and validation tests were performed in accordance with Design Control 
requirements per 21 CFR 820.30 on the! (b)(4) i labeled units. This testing is 

··-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-

applicable to the proposed device as well. 

BIOCOMPATIBILITY: 

The proposed PICC Tip Positioning Aid (Monitor, ECG Patient Cable, Remote Control 
Cable, Battery, Power Supply, Power Cord, ECG Clip Cable) have no patient contact, therefore 
biocompatibility testing is not required. 

STERILITY/ PACKAGING: 

Sterile Single Use Procedural Accessory kits are not part of this submission. The ECG Clip Cable 
and Probe Cover Bag are sterilized and qualified by the kit manufacturer for the ECG Accessories 
Package, which is not provided by Nostix. 

CONCLUSION: 

The information presented in this Premarket Notification demonstrates that the proposed 
PICC Tip Positioning Aid is substantially equivalent to the predicate device, 
Celerity™ System (K142889) as it is simply a relabeled clone of the predicate. 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Premarket Notification [SlO(k)] Review 
Traditional 

K152261 

MEMORANDUM 

Food and Drug Administration 
Office of Device Evaluation 

10903 New Hampshire Ave. 
Silver Spring, MD 20993 

Date: September 29, 2015 

To: The Record 
From: Keith Marin 

Office: Office of Device Evaluation 
Division: DAGRID 

5 lO(k) Holder: Nostix LLC 
Device Name: PICC Tip Positioning Aid 
Contact: Peter Nelson 
Address: Nostix, LLC 

5541 Central Av, Suite 170 
Boulder, CO 80301 

Phone: 303-245-8895 
Fax: 303-245-8909 
Email: petenelson@nostix.com 

Dated: August 7, 2015 
Received: August 11, 2015 

Regulation Number: 21 CFR 880.5970 
Regulation Name: Percutaneous, implanted, long-term intravascular catheter 
Regulatory Class: Class II 
Product Code: LJS 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· Cla.s.si.ficatio11Pa11el Geru;ral.HosnitaUHQ) ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-
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October 21, 2015</br></br><p>We have completed our review. Please refer to the attached 
letter for details.</p> 

<p>If you have any questions, please contact the lead reviewer assigned to your 
submission, Keith Marin.</p> 

<br><br><br><p>*** This is a system-generated email notification ***</p> 
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Mr. Nelson, 

. ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-, 
! i 

I (b)(4) Deficiencies I 
i-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· ! 

Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 
Lieutenant Commander, United States Public Health Service 
General Hospital Devices Combination Product Team Lead/ Nurse Consultant 
FDA/CDRH/ODE/DAGRID/GHDB 
10903 New Hampshire Avenue, WO66-2567 
Silver Spring, MD, 20993-0002 
Telephone: (301) 796-2462, Fax: (301) 847-8109 
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From: 
Sent: 

To: 
CC: 
Subject: 

Sung, Charis* [Charis.Sung@fda.hhs.gov] 
8/11/2015 4:55:21 PM 
salusventures@aol.com 
DCCLetters [DCCLetters@fda.hhs.gov] 
K152261 ACK LETTER 

Attachments: K152261.pdf 
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/ .. ~+,.."'"'~ DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service 

i -If_, U.S. Food and Drug Administration 
\:.+,:':,,~\.- Acknowledgment Letter Center for Devices and Radiological Health 

..... f Document Control Center WO66-G609 

08/11/2015 

Jim Lewis 
Executive Consultant 
Salus Ventures LLC 
5335 Holmes Place 
Boulder, CO 80303 
United States 

Dear Jim Lewis: 

I 0903 New Hampshire A venue 
Silver Spring, MD 20993-0002 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration (FDA) has 
received your submission. This submission has been assigned the unique document control number below. 
Please refer prominently to this number in all future correspondence that relates to this submission. Failure 
to do so may result in processing delays. If the 'Applicant' identified below is incorrect, please notify the 
51 0(k) Staff immediately at (30 I) 796-5640. 

Submission Number: K 152261 
Received: 08/ I l/2015 
Applicant: NOSTIX LLC 
Device: PICC Tip Positioning Aid 

We will notify you when the processing of your 51 0(k) has been completed or if any additional information 
is required. YOU MAY NOT PLACE THIS DEVICE INTO COMMERCIAL DISTRJBUTION UNTIL 
YOU RECEIVE A LETTER FROM FDA ALLOWING YOU TO DO SO. 

If any additional information is required, we will notify you via an Acceptance Review communication, 
Additional Information (AI) request, and/or Interactive Review communication. For additional information 
on these types of communication and their effect on the FDA Review Clock (if any), please refer to the 
following guidance documents: 

"FDA and Industry Actions on Premarket Notification (51 0(k)) Submissions: Effect on FDA 
Review Clock and Goals" at 
http://www,fda.gov/rnedica!dev ices/dev iceregulationandguidance/guidancedocuments/ucm08973 s, 
rum. 

"Refuse to Accept Policy for 51 0(k)s" at 
http:/lwww.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocumen 
ts/UCM3l5014.pdf. 

"Types of Communication During the Review of Medical Device Submissions" at 
http:/ lwww.fda.gov/MedicalDevjces/DeviceRegulationandGuidance/GuidanceDocuments/ucm34 l 9 
.l8..hlm. 

When responding to an information request that stops the FDA Review Clock (e.g., an AI request or refuse 
to accept (RTA) decision), you must submit your complete response with valid electronic copy (eCopy) to 
the Document Control Center (DCC) at the above address. An incomplete response or a response sent any 
other way (e.g., to another address or via email) will not be considered an official response and will not 
restart the FDA Review Clock. For more information about FDA's eCopy program, including the new 
technical standards for an eCopy, refer to the guidance document, "eCopy Program for Medical Device 
Submissions" at 
http://www,fda.gov/downloads/MedicalDevices/DeviceRegulationandGujdance/GujdanceDocuments/UCM 
313794.pdf 
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To learn more about the overall 51 O(k) submission process, please refer to our website at 
http://www fda.goy/MedicalDeyices/DeviceRegulationandGuidance/HowtoMarketYourDevice/PremarketS 
ubm issions/PremarketNotificatioo5 I Qk/default.htm. 

If you have any procedural or policy questions, please refer to our website at 
http://www.fda.goy/MedicalDevices/ResourcesforYou/lndustr:y/defaulthtm or contact the Division of 
Industry and Consumer Education (DICE) at its toll-free number (800) 638-2041, (30 I) 796-7100, or 
DICE@(da.hhs gov. 

Sincerely yours, 

Marjorie Shulman 
Director, 5 IO(k) Program 
Premarket Notification (51 O(k)) Staff 
Office of Device Evaluation 
Center for Devices and Radiological Health 
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Nostix 
51 O{k) Summary 

Prepared: 25 September 2015 

Company Nostix LLC 
5541 Central Av, Suite 170 
Boulder, CO 80301 

Tel 303 245 8895 
Fax 303 245 8909 

Contact 

Device 

Trade Name 
Common Name 
Class Name 
Product Code 
Regulation 

Class 

Predicate 

Trade Name 
Clearance 

Common Name 
Class Name 
Product Code 
Regulation 

Class 

Pete Nelson 
Director of Engineering 
petenelson@nostix.com 

PICC Tip Positioning Aid 
PICC placement accessory 
Percutaneous, implanted, long-term intravascular catheter 
LJS 
21 CFR 880.5970 
2 

Celerity System 
K142889, 27 January 2015 
PICC placement accessory 
Percutaneous, implanted, long-term intravascular catheter 
LJS 
21 CFR 880.5970 
2 
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Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Device Description 

Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

25 September 2015 

The PICC Tip Positioning Aid includes a standalone Monitor containing software, battery 
and power cord accompanied by an ECG Patient Cable, a Remote Control Cable, probe cover 
and ECG Clip Cable. 

Other procedural accessories; including ECG Snap Leads, ECG Surface Electrodes, Cable 
Cover, Gloves and Prep Pads; may be provided as a convenience for the clinician but are not 
in the scope of this submission. 

Intended Use 

The PICC Tip Positioning Aid is intended to provide real time tip location information of a 
central venous catheter by utilization of ECG to observe P-wave changes as the tip 
approaches the right atrium of the heart via the superior vena cava. 

indications for Use 

The PICC Tip Positioning Aid is indicated for the positioning of Peripherally Inserted 
Central Catheters (PICC) in adult patients. It provides real-time catheter tip location 
information by using the patient's cardiac electrical activity. The PICC Tip Positioning Aid is 
indicated for use as an alternative method to chest x-ray or fluoroscopy confirmation of PICC 
tip placement in adult patients. 

Note: In general, devices that utilize ECG technique to observe P-Wave arc limited, but not 
contraindicated, for patients where cardiac rhythms may change presentation of the P-Wave; 
including 
11 Atrial fibrillation 
11 Atrial flutter 
11 Severe tachycardia 
11 Pacemaker-driven rhythm 
11 Chronic obstructive pulmonary disease (COPD) 

Such patients are easily identified prior to PICC insertion. Use of an additional confirmation 
method is necessary to confirm catheter tip location. 

Tedmoiogica! Characteristics 

Technological Characteristics of the subject PICC Tip Positioning Aid are identical to the 
predicate device. The name and address changes on the labels between the predicate and 
proposed devices do not raise new technological questions. 

Performance Data 

As the only differences between the device and its predicate are names, logos, and addresses 
in the labeling, the following recognized standards from the IEC 60601 (3rd Edition) series 
continue to be satisfied. 

IEC 60601-1-1 Medical electrical equipment-Part 1-1: General requirements for 
safety--Collateral standard: Safety requirements for medical electrical 
systems 

Page 2 of3 
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Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

25 September 2015 

IEC 60601-1-2 Medical electrical equipment-Part 1-2: General requirements for basic 
safety and essential performance---Collateral standard: Electromagnetic 
compatibility - Requirements and tests 

Human Factors Evaluation - Simulated Use Testing alternate to chest x-ray and fluoroscopy: 

Simulated Use/ Human Factors Testing has been conducted to evaluate the application of the 
PICC Tip Placement Aid as embodied in the predicate Celerity System when used to confirm 
PICC tip position as an alternative method to chest X-ray or fluoroscopy confirmation. The 
use related events noted in the studies have been adequately reviewed and addressed in order 
to ensure the appropriate use of the device as an alternate to x-ray techniques for 
confirmation of tip location of PICC. 

Based on the content of the proposed PICC Tip Positioning Aid's Risk Analysis/ Use and 
Design FMEAs, and the content of the Instructions for Use, the PICC Tip Positioning Aid 
has demonstrated its suitability for its intended purpose. 

Substantial Equivalence Condusicm 

As this device design and manufacturing are the same as the predicate except for name 
changes to the device and the manufacturer, the device is clearly equivalent to its predicate. 

The proposed device is clearly substantially equivalent to the predicate device based on 
identical: 
11 Intended Use 
11 Indications for Use 
11 Design 
11 Production 
11 Operating principles, characteristics, and user interface 
11 Technology and specifications 
11 Labeling 
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SECTION 11 DEVICE DESCRIPTION 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

The PICC Tip Positioning Aid and its predicate AngioDynamics Celerity System (K142889) 
are the same device: designed and built by the same companies to the same Device Master 
Record with the exception of names, addresses, and logos in the labeling of the device. 

This section describes these devices. 

Indications for Use (Identical to predicate device) 

The PICC Tip Positioning Aid is indicated for the positioning of Peripherally Inserted 
Central Catheters (PICC) in adult patients. It provides real-time catheter tip location 

information by using the patient's cardiac electrical activity. The PICC Tip Positioning 
Aid is indicatedfor use as an alternative method to chest x-ray or jluoroscopy 

confirmation of PICC tip placement in adult patients. 

Note: In general, devices that utilize ECG technique to observe P-Wave are limited, but 
not contraindicated,for patients where cardiac rhythms may change presentation of the 

P-Wave; including 
- Atrial fibrillation 

- Atrial flutter 
- Severe tachycardia 

- Pacemaker-driven rhythm 
- Chronic obstructive pulmonary disease (COPD) 

Such patients are easily identffied prior to PICC insertion. Use ofan additional 

confirmation method is necessary to confirm catheter tip location. 

Technological Characteristics 

The proposed PICC Tip Positioning Aid is still the same device with no change in design, 
manufacturer, or technological characteristics as compared to the predicate Celerity System. 

Confidential and Proprietary to N ostix LLC 
11-1 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

As with the predicate Celerity System, the proposed PICC Tip Positioning Aid components are 
identified in Table 11.1. 

Table 11.1 
Electronic unit with Monitor (Fig 11.1) 
integrated touch-screen • Touch screen display and single board computer with proprietary software 
display housed in Polycarbonate/ABS plastic case 

• Custom multilayer electrical printed circuit board with analog and digital 
electronic sections, providing insolated patient connections, and external 
connections for DC power and USB 

• Gathers and displays ECG in real time with "snap shot" capability, status, 
settings, and alarn1s 

• Powered from "mains" External Power Supply/Power Cord (Fig. 11.2) or 
internal lithium ion rechargeable battery 

• Stores and transfers ECG/input data to memory or print 
Packaged with the monitor are the Power Supply, Power Cord, Patient ECG 
Cable, Remote Control Cable, and commercially available ECG Snap Leads. 

Non-sterile reusable Remote Control Cable - (Fig. 11.3) 
components • Insulated copper wire 

• Conductive carbon switches on silicon rubber keypad in 
Polycarbonate/ ABS plastic housing 

• Standard stereo plug connector 
ECG Patient Cable - (Fig. 11 .4) 

• Insulated copper wire 
ECG Sna12 Leads - commercially available (Fig. 11.5) 

Sterile single-use ECG Cli12 Cable - (Fig 11.6) 
components • Insulated copper wire 

• Stainless-steel spring-loaded alligator clip 

• Standard stereo jack connector 
Cable Cover - Polybag, commercially available (Fig. 11. 7) 

Non-sterile single-use ECG Adhesive Electrodes- commercially available 
components ECG 2rer~ 2ads- commercially available 

Confidential and Proprietary to Nostix LLC 
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Figure 11.1 Monitor (front and back). 

R~rn,cte (ontro! 
(able Cor:ne~tr,::,r 

Figure 11.2 Power Supply and Power Cord 

Hardie 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 
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Figure 11.3 Remote Control Cable. 

Figure 11.4 ECG Patient Cable. 

Figure 11.5 ECG Snap Leads. 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 
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SYSTEM FUNCTIONALITY 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

The system acquires, displays, stores, and transfers ECG and procedural data (Fig.11.8). 

In the 3-lead (surface) mode display, the ECG signal is read from the three surface 
electrodes. In the PICC mode display, the ECG signal is read from two of the surface 
electrodes and the stylet wire via the ECG Clip Cable. The system displays the waveforms 
such that the operator may compare ECG waveform changes as the catheter approaches the 
right atrium of the heart. 

The PICC Tip Positioning Aid is not intended to be used as a diagnostic ECG monitor. 

Figure 11.8 Monitor (front panel 3-lead display mode) 
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DEVICE FUNCTION 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

The PICC Tip Positioning Aid functions by utilizing the shape and amplitude of a patient's 
P-wave to determine the proximity of a PICC Catheter tip to the sino-atrial node of the heart. 

Operating configuration 

Figure 11.9 Aseptic connection of Remote Control Cable to ECG Clip Cable. Black lines below depict: 

Top Line: Remote Control Cable 

Bottom Line: ECG Clip Cables 

Operating principle 

Operators 

Confidential and Proprietary to N ostix LLC 
11-7 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



SCIENTIFIC CONCEPT 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 20 15 

(b)(4) 
Figure 11.10 P wave relative to catheter tip position 

No evident P 
wave changes 
indicates a 
catheter is not 
in acceptable 
position. 

A P wave at its 
max height will 
indicate the 
catheter is in 
the lower 1/3 
of SVC 

A downward 
defection edge 
of Pwave 
indicates the 
catheter 
entering the 
right atrium 

A biphasic P 

wave 
indicates 
the catheter 
ls within the 
right atrium. 

An inverted P 
wave 
indicates a 
catheter is 
approaching 
the right 
ventricle 

*P wave at its maximum height; 
catheter tip is in the lower 1/3 
of the superior vena cava/ right 
atrial junction 

SYSTEM FEATURES 

The PICC Tip Positioning Aid allows the clinician to observe and record changes to ECG 
waveform as the catheter tip approaches the heart. As the PICC approaches the atrium, the 
P-wave in the ECG waveform shows substantial change. The system is designed to aid 
visualization of change in P-wave shape and amplitude as catheter is advanced. 

System Self-test • 
• 

Create patient • 
record • 
Automated aids to • 
PICC advancement 

Start data • 
• 
• 

Initiated at power-on 
Perf01ms system verification and safety self-tests prior to displaying Patient ID 
Screen 

Clinician enters patient ID information 
Patient information is available for storage and/or hard copy 
Clinician enters patient-surface measurement and catheter cut length at the start of 
the procedure and the catheter exposed length when a snap shot is taken. The 
device will calculate the implanted catheter length. 

Automatic when the system senses that all leads are connected 
Data acquisition is started 
ECG waveform displayed 

Confidential and Proprietary to N ostix LLC 
11-8 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Select leads 

Export saved file 

Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

7 August 2015 
Clinician selects mode for display of ECG signal 
• 3 surface leads (Surface Mode) 
• 2 surface leads and stylet (IV) lead (PICC Mode) 

Clinician may select (when not in data acquisition mode) to download patient data 
file(s) in file format (.jpg) to a USB flash drive or print file to an approved printer 

SYSTEM ESSENTIAL SPECIFICATIONS 

Monitor 

Remote Control 
Cable 
(Reusable) 

ECG Patient 
Cable 
(Reusable) 

ECG Clip Cable 
(Single-use) 

ECG Snap Leads 
(Reusable) 

Single-board computer system with graphical display and touch screen running custom 
data acquisition/control software 
• USB connector for connecting flash drive to download patient data and for software 

updates 
• Runs off DC power through a 100-240 V AC 50/60 Hz external AC/DC medical 

grade power supply with 12VDC output 
• Contains rechargeable Lithium-Ion battery with 3 hour runtime 
• Includes bracket connection to support pole mount adapter and has the ability to 

stand upright on a flat surface ( e.g. tabletop) 
• Isolates all connections to patient-contacting parts to Type CF, heaii-connected 

device, per IEC 60601-1 
• Connects to 

Patient ECG Cable - connects to the three snap leads 
Remote Control Cable - connects to the ECG Clip Cable 

• Once placed within the sterile cable cover, the Remote Control Cable connects 
aseptically to the ECG Clip Cable which connects to the catheter stylet. 

• Two cable connections; one to the Monitor, one to the ECG Clip Cable 
• Three control buttons with icons: left arrow, enter, and right arrow. The buttons 

allow the user to scroll through and select menu icons on Monitor 

• Connects the Monitor to the ECG Snap Leads 
• Sockets are compliant to DIN 42-802 and colored-coded per ANSI/ AAMI EC53 -

Whire [RAJ, Black [LA] and Red [LL] 

Alligator style clip for connection to stylet wire and a stereo plug for connection to 
the Remote Control Cable 

• Set of three, 24" long, ECG snap leads 
• Snap lead pin connections are compliant to DIN 42-802 and colored-coded per 

ANSI/AAMI EC53 - White [RA], Black [LA] and Red [LL] 
• Snap Leads connect to ECG Adhesive Electrodes (Pads) placed on the patient's 

chest 

AVAILABLE CONFIGURATIONS 

The PICC Tip Positioning Aid 

Monitor, ECG Patient Cable, Remote Control Cable, Battery, Power Supply, Power Cord, 
and commercially available ECG Snap Leads 

ECG Accessory Kits 

Non-Sterile Single-Use Kit: ECG Adhesive Electrodes, ECG Prep Pads 

PICC Kit (Optional) 

The ECG Clip Cable and Cable Cover may be placed within a PICC kit configuration with 
the non-sterile single-use kit attached in tandem outside the sterile barrier of the PICC tray. 
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Sterile Single-Use Kit: Cable Cover, ECG Clip Cable 

Replacement Parts 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

Individual System Components can be ordered as replacement parts, such as ECG Patient 
Cable, Remote Control Cable, ECG Snap Leads, Battery, Power Supply, Power Cord. These 
individual system components have all been 51 O(k) cleared by the FDA. Refer to the Kit 
configuration Section 21. 
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Department of Health & Human Services 
Food and Drug Administration 

Center for Devices and Radiological Health 
Office of Device Evaluation & Office of In-Vitro Diagnostics 

51 0(k) #: K152261 

Lead Reviewer: LCDR Keith Marin 

Branch: GHDB 

Contains Non binding Recommendations 

Acceptance Checklist 
for Traditional 51 O(k)s 

(Should be completed within 15 days of DCC receipt) 
The following information is not intended to serve as a comprehensive review. 

Date Received by DCC: Aug 19, 2015 

Division: DAGRID Center/Office: CDRH/ODE 

j Print Form I 

Note: If an element is left blank on the checklist, it does not mean the checklist is incomplete. It means the reviewer did not assess the 
element during RTA and the element will be assessed during the substantive review. 

···•~ .... 
•••••••••••••••••················· 

/ ·····'."¼ ..... ·················/ •••••.....•.. ~. ¾Pcf~limiaary Q9!estien~ ··'J! 

:Nri:swer~"ii!t the 1ha~~a·t:i1oc~i11dicate;ifisuitatid.n1 :;it~ Center ~d\li;oitf11eecled ~. ~<t&No .. 

1) Is the product a device (per section 201 (h) of the FD&C Act) or a combination product (per 21 CFR 3.2(e)) '¾ 

with a device constituent part subject to review in a 51 O(k)? 

If it appears not to be a device (per section 201 (h) of the FD&C Act) or such a combination product, or you are X 
unsure, consult with the CDRH Jurisdictional Officer or the CBER Office Jurisdiction Liaison to determine the 
appropriate action, and inform division management. Provide a summary of the Jurisdictional Officer's/Liaison's 
determination. If the product does not appear to be a device or such a combination product, mark "No." 

Comments? 

2. Is the application with the appropriate Center? ~ 

If the product is a device or a combination product with a device constituent part, is it subject to review by the 
Center in which the submission was received? If you believe the application is not with the appropriate Center or X you are unsure, consult with the CDRH Jurisdictional Officer or CBER Office Jurisdiction Liaison to determine the 
appropriate action and inform your division management. Provide a summary of the Jurisdictional Officer's/Liaison's 

; 

determination. If application should not be reviewed by your Center mark "No." 

Comments? 

3) If a Request for Designation was submitted for the device or combination product with a device constituent 
part and assigned to your center, identify the RFD# and confirm the following: 

a) Is the device or combination product the same (e.g., design, formulation) as that presented in the RFD 
submission? 

b) Are the indications for use for the device or combination product identified in the 51 0(k) the same as those 
identified in the RFD submission? 

If you believe the product or the indications presented in the 51 0(k) have changed from the RFD, or you are unsure, 
consult with the CDRH Jurisdictional Officer or appropriate CBER Jurisdiction Liaison to determine the appropriate 
action and inform your division management. Provide summary of Jurisdictional Officer's/Liaison's determination. ; 

If the answer to either question is no, mark "No." If there was no RFD, skip this question. 

Comments? 

4) Is this device type eligible for a 51 O(k) submission? 

If a 51 0(k) does not appear to be appropriate (e.g., Class Ill type and PMA required, or Class I or II type and 510(k)- X 
exempt), you should consult with the CDRH 51 0(k) Program Director or appropriate CBER staff during the 
acceptance review. If 51 0(k) is not the appropriate regulatory submission, mark "No." 

Comments? 

Page 1 of 12 Last Update: 01/22/2014 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



5) Is there a pending PMA for the same device with the same indications for use? 

If yes, consult division management and the CDRH 51 0(k) Program Director or appropriate CBER staff to determine 
the appropriate action. 

Comments? 

6) If clinical studies have been submitted, is the submitter the subject of an Application Integrity Policy (AIP)? 

If yes, consult with the CDRH Office of Compliance/Division of Bioresearch Monitoring (QC/DBM - BIMO) or CBER 
Office of Compliance and Biologics Quality/Division of Inspections and Surveillance/Bioresearch Monitoring Branch 
(OCBQ/DIS/BMB) to determine the appropriate action. Check on web at http://www.fda.gov/lCECI/ 
EnforcementActions/ Aoolication lntearitvPolicv/ucm 134453.htm 

Comments? 

If the answer to 1 or 2 appears to be "No," then stop review of the 51 0(k) and issue the "Original Jurisdictional Product" letter. 
If the answer to 3a or 3b appears to be "No," then stop the review and contact the CDRH Jurisdictional Officer or CBER Office of Jurisdiction Liaison. 
If the answer to 4 is "No," the lead reviewer should consult division management and other Center resources to determine the appropriate action. 
If the answer to 5 is "Yes," then stop review of the 51 0(k), contact the CDRH 51 0(k) Staff and PMA Staff, or appropriate CBER staff. 
If the answer to 6 is "Yes," then contact CDRH/OC/DBM-BIMO or CBER/OCBQ/DIS/BMB, provide a summary of the discussion with the BIMO Staff, and indicate BIMO's 
recommendation/action. 

X 

Page 2 of 12 Last Update: 01/22/2014 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



ves No 

1) Submission contains a Table of Contents X 

2) Each section is labeled (e.g., headings or tabs designating Device Description section, Labeling section, etc.) X 

3) All pages of the submission are numbered. X 

4) Type of 51 O(k) is identified (i.e., traditional, abbreviated, or special) X 
Comments? 
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A. Administrative 
1) All content used to support the submission is written in English (including translations oftest 

reports, literature articles, etc.) 

2) Submission identifies the following (such as in CDRH Premarket Review Submission Cover Sheet 
(Form 3514) or 510(k) cover letter): 

a) Device trade name or proprietary name 

b) Device common name 

c) Device class and panel or 
Classification regulation or 
Statement that device has not been classified with rationale for that conclusion 

3) Submission contains Indications for Use Statement with Rx and/or OTC designation (see also l1_ 
CFR 801.109). 

4) Submission contains 51 0(k) Summary or 51 0(k) Statement 

a) Summary contains all elements per 21 CFR 807.92 (See also 51 0(k) Summary Checklist) 

b) Statement contains all elements per 21 CFR 807.93 

5) Submission contains Truthful and Accuracy Statement per 21 CFR 807.87(k) See recommended format. 

6) Submission contains Class Ill Summary and Certification. See recommended content. 

7) Submission contains clinical data 

8) If submission references use of a national or international standard as part of demonstration of 
substantial equivalence, submission contains Standards Data Report for 51 0(k)s (Form 3654) or 
includes detailed information about how and the extent to which the standard has been 
followed. 

9) The submission identifies prior submissions for the same device for which FDA provided 
feedback related to the data or information needed to support substantial equivalence (e.g., 
submission numbers for Pre-Submission, IDE, prior not substantially equivalent (NSE) 
determination, prior 51 0(k) that was deleted or withdrawn) or states that there were no prior 
submissions for the subject device. 

a) If there were prior submissions, the submitter has identified where in the current 
submission any issues related to a determination of substantial equivalence outlined in 
prior communications are addressed. For additional information regarding the Pre­
Submission process, please refer to the Draft Guidance "Medical Devices: The Pre­
Submission Program and Meetings with FDA Staff." Once finalized, this guidance will 
represent the Agency's current thinking on this topic. 

(b)(4) Deficiencies 
B. Device Description 

10) 
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ef_;ments of · •••••······· •• , .. •••••.. · · * .. e~S.utJn1issian .(RTJt1teritsJ 

:2.1, .l otherwise indicated 

Su:fJmis~l?n sl16tild~be a~~lgn~ti,iRTA tfMt ;dd(~~; 

werwUI resuti lft:~ "!;tefu~eto~f\ Ipm 
·~~~. on !~e fnec,f<!is! stio ... <½~res,~ in th~siil~r#isslon; 
a ~atio~alet,~r,q~i$~iorYfi , .... ~riteria't~afare• ... ~~~~f n~t a;ppli~~ ··• . . \.. ... . (s 

tnri:13, is~onslf1er~tl P:.resent(Yes}; An assessment of the ratiortale will be cm1sld~ed 
eview of tflesisbmis.sion. 

a) If there are requirements regarding the device description, such as special controls, in a 
device-specific regulation that are applicable to the device, the submission includes 
device description information to establish that the submitter has followed the device­
specific requirement. 

b) If there is a device-specific guidance, other than a special controls guidance document, 
applicable to the device, the submission includes device description information to 
establish that the submitter has addressed the recommendations or otherwise has met 
the applicable statutory or regulatory criteria through an alternative approach. 

11) Descriptive information is present and consistent within the submission (e.g., the device 
description section is consistent with the device description in the labeling), including: 

a) A description of the principle of operation and mechanism of action for achieving the 
intended effect. 

b) A description of proposed conditions of use, such as surgical technique for implants; 
anatomical location of use; user interface; how the device interacts with other devices; 
and/or how the device interacts with the patient. 

c) A list and description of each device for which clearance is requested. 

12) Submission contains representative engineering drawing(s), schematics, illustrations and/or 
figures of the device that are clear, legible, labeled, and include dimensions. 

13) If device is intended to be marketed with multiple components, accessories, and/or as part of a 
system 

a) Submission includes a list of all components and accessories to be marketed with the 
subject device. 

b) Submission includes a description (as detailed in item 11 (a) and (b) and 12 above) of 
each component or accessory. 

c) A 51 O(k) number is provided for each component or accessory that received a prior 
51 O(k) clearance. 

C. Substantial Equivalence Discussion 

14) Submitter has identified a predicate device. 

a) Predicate's 51 O(k) number, trade name, and model number (if applicable) provided. 

For predicates that are preamendments devices, information is provided to document 
preamendments status. Information regarding documenting preamendment status is 
available online. 

b) The identified predicate(s) is consistent throughout the submission (i.e., the predicate(s) 
identified in the Substantial Equivalence section is the same as that listed in the 51 O(k) 
Summary (if applicable) and that used in comparative performance testing. 

15) Submission includes a comparison of the following for the predicate(s) and subject device 

a) Indications for Use 

b) Technology, including features, materials, and principles of operation 
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ef_;ments of · •••••······· •• , .. •••••.. · · * .. e~S.utJn1issian .(RTJt1teritsJ 

:2.1, .l otherwise indicated 

SufJmis~l?n sl16tild~be a~~lgn~ti,iRTA tfMt ;dd(~~; 

werwUI resuti lft:~ "!;tefu~eto~f\ Ipm 
·~~~. on !~e fnec,f<!is! stio ... <½~res,~ in th~siil~r#isslon; 
a ~atio~alet,~r,q~i$~iorYfi , .... ~riteria't~afare• ... ~~~~f n~t a;ppli~~ ··• . . \.. ... . (s 

tnri:13, is~onslf1er~tl P:.resent(Yes}; An assessment of the ratiortale will be cm1sld~ed 
eview of tflesisbmis.sion. 

16) Submission includes an analysis of why any differences between the subject device and 
predicate(s) do not render the device NSE (e.g., does not constitute a new intended use; and any 
differences in technological characteristics are accompanied by information that demonstrates 
the device is as safe and effective as the predicate and do not raise different questions of safety 
and effectiveness than the predicate), affect safety or effectiveness, or raise different questions 
of safety and effectiveness (see section 51 3(i)(1 )(A) of the FD&C Act and 21 CFR 807.87(f)) 

D. Proposed Labeling (see also 21 CFR part 801) 

If in vitro diagnostic (IVD) device, criteria 17 & 19 may be omitted. 

17) Submission includes proposed package labels and labeling (e.g., instructions for use, package 
insert, operator's manual) that include a description of the device, its intended use, and the 
directions for use. 

a) Indications for use are stated in labeling and are identical to Indications for Use form 
and 51 0(k) Summary (if 51 0(k) Summary provided). 

b) Submission includes directions for use that 

- include statements of all conditions, purposes or uses for which the device is intended 
(e.g., hazards, warnings, precautions, contraindications) AND 

- includes directions for layperson (see 21 CFR 801 .5) OR submission states that device 
qualifies for exemption per 21 CFR 801 Subpart D 

18) If indicated for prescription use, labeling includes the prescription use statement (see 21 CFR 
801 109(b)(1)) or "Rx only" symbol [See also A ternative to Certain Prescri tion Device Labe in 
Requirements] 

19) General labeling provisions 

20) 

a) Labeling includes name and place of business of the manufacturer, packer, or distributor 
(21 CF R 801. 1). 

b) Labeling includes device common or usual name. (21 CFR 801 61) 

a) If there are requirements regarding labeling, such as special controls, in a device-specific 
regulation that are applicable to the device, the submission includes labeling to 
establish that the submitter has followed the device-specific requirement. 

b) If there is a device-specific guidance, other than a special controls guidance document, 
applicable to the device, the submission includes labeling to establish that the 
submitter has addressed the recommendations or otherwise has met the applicable 
statutory or regulatory criteria through an alternative approach. 

c) If there is a special controls document applicable to the device, the submission includes 
labeling to establish that the submitter has complied with the particular mitigation 
measures set forth in the special controls document or uses alternative mitigation 
measures but provides a rationale to demonstrate that those alternative measures 
identified by the firm will provide at least an equivalent assurance of safety and 
effectiveness. 

21) If the device is an in vitro diagnostic device, provided labeling includes all applicable 
information required per 21 CFR 809.10. 
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E. Sterilization 
If IVD device and sterilization is not applicable, select "N/A" and criteria below will be omitted from 
checklist. 

Submission states that the device and/or accessories are: (one of the below must be checked) 

X provided sterile 

provided non-sterile but sterilized by the end user 

non-sterile when used 

Information regarding the sterility status of the device is not provided. 

This information will determine whether and what type of additional information may be necessary for 
a substantial equivalence determination. 

(b)(4) Deficiencies 
22) Assessment of the need for sterilization information 

a) Identification of device, and/or accessories, and/or components that are provided sterile. 

b) Identification of device, and/or accessories, and/or components that are end user 
sterilized. 

c) Identification of device, and/or accessories, and/or components that are reusable and 
cleaning /disinfection instructions are provided. 

23) If the device, and/or accessory, and/or a component is provided sterile: 

a) Sterilization method is stated for each component (including parameters such as dry 
time for steam sterilization, radiation dose, etc.). 

b) A description of method to validate the sterilization parameters (e.g., half-cycle method 
and full citation of FDA-recognized standard, including date) is provided for each 
proposed sterilization method. Note, the sterilization validation report is not required. 

c) For devices sterilized using chemical sterilants such as ethylene oxide (EO) and hydrogen 
peroxide, submission states maximum levels of sterilant residuals remaining on the 
device and sterilant residual limits. 

d) Submission includes description of packaging and packaging contents (e.g., if multiple 
devices are included within the same package, Tyvek packaging, etc.) 

e) Sterility Assurance Level (SAL) is stated. 

24) If the device, and/or accessory, and/or a component is end user sterilized: 

25) 
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a) If there are requirements regarding sterility, such as special controls, in a device-specific 
regulation that are applicable to the device, the submission includes sterility 
information to establish that the submitter has followed the device-specific 
requirement. 

b) If there is a device-specific guidance, other than a special controls guidance document, 
applicable to the device, the submission includes sterility information to establish that 
the submitter has addressed the recommendations or otherwise has met the applicable 
statutory or regulatory criteria through an alternative approach. 

c) If there is a special controls document applicable to the device, the submission includes 
sterility information to establish that the submitter has complied with the particular 
mitigation measures set forth in the special controls document or uses alternative 
mitigation measures but provides a rationale to demonstrate that those alternative 
measures identified by the firm will provide at least an equivalent assurance of safety 
and effectiveness. 

F. Shelf Life 

26) Proposed shelf life/expiration date stated X 

{b){4) Deficiencies 
27) For sterile device, submission includes summary of methods used to establish that device will 

remain sterile through the proposed shelf life or a rationale for why testing to establish shelf life 
is not applicable. 

28) Submission includes summary of methods used to establish that device performance is not 
adversely affected by aging or includes a rationale for why the storage conditions are not 
expected to affect device safety or effectiveness. 

G. Biocompatibility 

If IVD device, select "N/ A" and the below criteria will be omitted from checklist. 

Submission states that there: (one of the below must be checked) 

X are direct or indirect (e.g., through fluid infusion) patient-contacting components. 

are no direct or indirect (e.g., through fluid infusion) patient-contacting components. 

Information regarding the patient contact status of the device is not provided. 

This information will determine whether and what type of additional information may be necessary for 
a substantial equivalence determination. 

X 

X 

{b){4) Deficiencies 
29) Submission includes list of patient-contacting device components and associated materials of 

construction, including identification of color additives, if present 
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30) Submission identifies contact classification (e.g., surface-contacting, less then 24 hour duration, 
etc.) 

31) Biocom patibility assessment of patient-contacting components 

Submission includes: 

Test protocol (including identification and description of test article), methods, pass/fail criteria, 
and results provided for each completed test, OR 

a statement that biocompatibility testing is not needed with a rationale (e.g., materials and 
manufacturing/processing are identical to the predicate). 

H. Software 

Submission states that the device: (one of the below must be checked) 

X does contain software/firmware. 

does not contain software/firmware. 

Information regarding whether the device contains software is not provided. 

This information will determine whether and what type of additional information may be necessary for 
a substantial equivalence determination. 

X 

X 

{b){4) Deficiencies 
32) Submission includes a statement of software level of concern and rationale for the software 

level of concern. 

33) All applicable software documentation provided based on level of concern identified by the 
submitter, as described in Guidance for the Content of Premarket Submissions for Software 
Contained in Medical Devices, or the submitter has provided an alternative approach with a 
rationale. 

I. EMC and Electrical Safety 

Submission states that the device: (one of the below must be checked) 

X does require EMC and Electrical Safety evaluation. 

does not require EMC and Electrical Safety evaluation. 

X 

X 

Information regarding whether the device requires EMC and Electrical Safety evaluation is not provided. 

This information will determine whether and what type of additional information may be necessary for 
a substantial equivalence determination. 

{b ){ 4) Deficiencies 
Page 9 of 12 

X 
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34) Submission includes evaluation of electrical safety (e.g., per IEC 60601-1, or equivalent FDA­
recognized standard, and if applicable, the device-specific standard), 

OR 

submission includes electrical safety evaluation using methods or standards that are not FDA­
recognized and submission includes information to establish that the submitter has otherwise 
met the applicable statutory or regulatory criteria through this alternative approach (i.e., the 
submitter has identified alternate methods or standards with a rationale). 

35) Submission includes evaluation of electromagnetic compatibility (e.g., per IEC 60601-1-2 or 
equivalent FDA-recognized standard and if applicable, the device-specific standard) 

OR 

submission includes electromagnetic compatibility evaluation using methods or standards that 
are not FDA-recognized and submission includes information to establish that the submitter has 
otherwise met the applicable statutory or regulatory criteria through this alternative approach 

(i.e., the submitter has identified alternate methods or standards with a rationale). 

J. Performance Data - General 
If IVD device, select "N/ A" and the below criteria will be omitted from checklist. Performance data 
criteria relating to IVD devices will be addressed in Section K. 

36) Full test report is provided for each completed test. A full test report includes: objective of the 
test, description of the test methods and procedures, study endpoint(s), pre-defined pass/fail 
criteria, results summary, conclusions, and an explanation of how the data generated from the 
test supports a finding of substantial equivalence. 

X 

X 

X 

{b){4) Deficiencies 
37) 

a) If there are requirements regarding performance data, such as special controls, in a 
device-specific regulation that are applicable to the device, the submission includes 
performance data to establish that the submitter has followed the device-specific 
requirement. 

b) If there is a device-specific guidance, other than a special controls guidance document, 
applicable to the device, the submission includes performance data to establish that the 
submitter has addressed the recommendations or otherwise has met the applicable 
statutory or regulatory criteria through an alternative approach. 

c) If there is a special controls document applicable to the device, the submission includes 
performance data to establish that the submitter has complied with the particular 
mitigation measures set forth in the special controls document or uses alternative 
mitigation measures but provides a rationale to demonstrate that those alternative 
measures identified by the firm will provide at least an equivalent assurance of safety 
and effectiveness. 

38) If literature is referenced in the submission, submission includes: 

39) For each completed nonclinical (i.e., animal) study conducted 
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ef_;ments of · •••••······· •• , .. •••••.. · · * .. e~S.utJn1issian .(RTJt1teritsJ 

:2.1, .l otherwise indicated 

Su:fJmis~l?n sl16tild~be a~~lgn~ti,iRTA tfMt ;dd(~~; 

werwUI resuti lft:~ "!;tefu~eto~f\ Ipm 
·~~~. on !~e fnec,f<!is! stio ... <½~res,~ in th~siil~r#isslon; 
a ~atio~alet,~r,q~i$~iorYfi , .... ~riteria't~afare• ... ~~~~f n~t a;ppli~~ ··• . . \.. ... . (s 

tnri:13, is~onslf1er~tl P:.resent(Yes}; An assessment of the ratiortale will be cm1sld~ed 
eview of tflesisbmis.sion. 

K. Performance Characteristics - In Vitro Diagnostic Devices Only 
(Also see 21 CFR 809.1 O(b)(12)) 

Submission states that the device: (one of the below must be checked) 

is an in vitro diagnostic device. 

X is not an in vitro diagnostic device. 
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Decision: (i' Accept Refuse to Accept 

If Accept, notify applicant. 

If Refuse to Accept, notify applicant in writing and include a copy of this checklist. 

I Digital Signature Concurrence Table I 

Keith G. Digitally signed by Keith G. Marin -S 
DN: c=US, o=U.S. Government, 
ou=HHS, ou=FDA, ou=People, 

Reviewer Sign-Off cn=Keith G. Marin -S, 

Marin -S 0.9.2342.19200300.100.1.1 =0011250 
397 
Date: 2015.08.19 14:11 :49-04'00' 

Branch Chief Sign-Off 
(digital signature 
optional)* 

Division Sign-Off 
(digital signature 
optional)* 

* Branch and Division review of checklist and concurrence with decision required. 
Branch and Division digital signature optional. 
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{b){4) Deficiencies 
Please provide this information by Wednesday August 19, 2015. 

Thanks. 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 
Sent: Monday, August 17, 2015 12:54 PM 
To: Marin, Keith 
Cc: K15226:\,@d=s;.w..ru:u1c.I'.baom.i17, Richard; 'Charles Henry'; salusventures@aol.com 
Subject: R~- (b)(4)_Deficien_ciesJ attached 

Keith, 
i ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·16T(IIT'Defic1enc1es ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·; 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 

Thanks., 
Peter 

Peter Nelson 
Director of Engineering 
Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto:Keith. Marin(mfda.hhs.gov] 
Sent: Monday, August 17, 2015 10:01 AM 
To: petenelson(mnostix.com 
Cc: K152261@idocs.fda.gov; Chapman, Richard 
Subject: Letter of authorization 

Mr. Nelson, 
.--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· . 
i ! 

I (b)(4) Deficiencies I 
i-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·J 

Thanks. 

Keith Marin 

Keith Marin, RN , MS, MBA, OCN, RAC 
Lieutenant Commander, United States Public Health Service 
General Hospital Devices Combination Product Team Lead/ Nurse Consultant 
FDA/CDRH/ODE/DAGRID/GHDB 
10903 New Hampshire Avenue, WO66-2567 
Silver Spring, MD, 20993-0002 
Telephone: (301) 796-2462, Fax: (301) 847-8109 
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Peter, 

I have another question: 

■ 

(b)(4) Deficie nc1es 
From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Friday, September 04, 2015 11:34 AM 

To: Marin, Keith 

Cc: Chapman, Richard; K152261@docs.fda.gov; 'Charles Henry'; salusventures@aol.com 

Subject: RE: additional questions -- i (b)(4) Deficiencies j attached 

Keith, 

Thanks, 

Peter 

Peter Nelson 

R&D Manager 

Nostix 

(b)(4) Deficiencies 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Thursday, September 03, 2015 9:39 AM 

To: Peter Nelson 

Cc: Chapman, Richard; K152261@docs.fda.gov<mailto:K152261@docs.fda.gov> 

Subject: additional questions 

Peter, 

■ 

(b)(4) Deficie nc1es 
Thanks. 

Keith 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024
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From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Monday, August 17, 2015 12:54 PM 

To: Marin, Keith 

Cc: Kl52261@docs.fda.gov<mailto:K152261@docs.fda.gov>; Chapman, Richard; 'Charles 
Henry'; salusventures@aol.com<mailto:salusventures@aol.com> 

Subject: RE:i (b)(4) Deficiencies i- attached ~------------~ 

Keith, 

Thanks, 

Peter 

Peter Nelson 

Director of Engineering 

Nostix 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

(b)(4) Deficiencies 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, August 17, 2015 10:01 AM 

To: petenelson@nostix.com<mailto:petenelson@nostix.com> 

Cc: Kl52261@docs.fda.gov<mailto:K152261@docs.fda.gov>; Chapman, Richard 

Subject: i (b)(4) Deficiencies 
~------------~ 

Mr. Nelson, 

■ 

(b)(4) Deficie nc1es 
Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 

Lieutenant Commander, United States Public Health Service 

General Hospital Devices Combination Product Team Lead/ Nurse Consultant 

FDA/CDRH/ODE/DAGRID/GHDB 

10903 New Hampshire Avenue, WO66-2567 

Silver Spring, MD, 20993-0002 
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Telephone: (301) 796-2462, Fax: (301) 847-8109 
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Nostix 

PREMARKET NOTIFICATION 

TRADITIONAL 51 0(K) 

PICC TIP POSITIONING AID 

7 August 2015 

Confidential and Proprietary to Nostix LLC 
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Peter, 

-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 

(b)(4) Deficiencies 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

Keith 

From: Peter Nelson [mailto :petenelson@nostix.com] 
Sent: Friday, September 04, 2015 11:34 AM 
To: Marin, Keith 
Cc: Chapman, Richard; K152261@d\"'scf.da.au\l:_'.Cha.de'i Henry'; salusventures@aol.com 
Subject: RE: additional questions--!_ (b)(4) Deficienciesj attached 

Keith, 

'-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·- ( b) ( 4) __ D_efi c i_ en c i es-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·___! 
Thanks, 

Peter 

Peter Nelson 
R&D Manager 
Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto:Keith. Marin(rofda.hhs.gov] 
Sent: Thursday, September 03, 2015 9:39 AM 
To: Peter Nelson 
Cc: Chapman, Richard; K152261@,;[gc;~Jd<1,gQ¥ 
Subject: additiona l questions 

Peter, 

I {b){4) Deficiencies I 
i.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-i 

Thanks. 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 
Sent: Monday, August 17, 2015 12:54 PM 
To: Marin, Keith 
Cc: K1522!il@docsJda,0.Q)l;_Ch.aoma,n, Richard; 'Charles Henry'; ~sJJW;;\IE;OtWJt;;~@<iQl,t::Q!Il 
Subject: RE:! (b)(4) Deficiencies ~- attached 

L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 

________ Keith, ____________________________________________________________________________________________________________________________________________________________________________________________ _ 

L·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· ( b )( 4) . Defi c ie_n c ie s -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· i 
Thanks, 

Peter 

Peter Nelson 
Director of Engineering 
Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto:Keith. Marin@fda.hhs.gov] 
Sent: Monday, August 17, 2015 10:01 AM 
To: petenelson@nostix.com 
Cc: K152261@,;[gc:s_Jd<1,gQ'.t; Chapman, Richard 
Subject: Letter of authorization 
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Mr. Nelson, 

' ! 

I (b)(4) Deficiencies I 
i-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 
Lieutenant Commander, United States Public Health Service 
General Hospital Devices Combination Product Team Lead / Nurse Consultant 
FDA/CDRH/ODE/DAGRID/GHDB 
10903 New Hampshire Avenue, WO66-2567 
Silver Spring, MD, 20993-0002 
Telephone: (301) 796-2462, Fax: (301) 847-8109 
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Mr. Marin 

{b)(4) Deficiencies 
Thank you. 

Jim Lewis 

For Nosix LLC, Boulder, Colorado, USA 

303 945 5675; salusventures@aol.com 

-----Original Message-----

From: Marin, Keith <Keith.Marin@fda.hhs.gov> 

To: Peter Nelson <petenelson@nostix.com> 

Cc: Kl52261 <Kl5226l@docs.fda.gov>; Chapman, Richard <Richard.Chapman@fda.hhs.gov>; 
'Charles Henry' <cwh@nostix.com>; salusventures <salusventures@aol.com>; McCabe­
Janicki, Margaret <Margaret.McCabe@fda.hhs.gov> 

Sent: Mon, Aug 17, 2015 11:50 am 

Subject: j (b)(4) Deficiencies i 

Mr. Nelson, 

(b)(4) Deficie 
■ 

nc1es 
Please provide this information by Wednesday August 19, 2015. 

Thanks. 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 
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Sent: Monday, August 17, 2015 12:54 PM 

To: Marin, Keith 

Cc: K152261@docs.fda.gov; Chapman, Richard; 'Charles Henry'; salusventures@aol.com 

Subject: RE: j (b)(4) Deficiencies j -- attached 

Keith, 

Thanks, 

Peter 

Peter Nelson 

Director of Engineering 

Nostix 

{b){4) Deficiencies 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, August 17, 2015 10:01 AM 

To: petenelson@nostix.com 

Cc: K152261@docs.fda.gov; Chapman, Richard 

subject: i (b)(4) Deficiencies 
'----'-----'--'-----'----------' 

Mr. Nelson, 

(b)(4) Deficie 
Thanks. 

Keith Marin 

■ 

nc1es 
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Keith Marin, RN, MS, MBA, OCN, RAC 

Lieutenant Commander, United States Public Health Service 

General Hospital Devices Combination Product Team Lead/ Nurse Consultant 

FDA/CDRH/ODE/DAGRID/GHDB 

10903 New Hampshire Avenue, WO66-2567 

Silver Spring, MD, 20993-0002 

Telephone: (301) 796-2462, Fax: (301) 847-8109 
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Nostix LLC 
c/o Mr. Jim Lewis 
Salus Ventures LLC 
5335 Holmes Place 
Boulder, Colorado, 80303 

Re: Kl52261 

October 21, 2015 

Trade/Device Name: PICC Tip Positioning Aid 
Regulation Number: 21 CFR 880.5970 

Public Health Service 

Food and Drug Administration 
10903 New Hampshire Avenue 
Document Control Center - WO66-G609 
Silver Spring, MD 20993-0002 

Regulation Name: Percutaneous, implanted, long-term intravascular catheter 
Regulatory Class: II 
Product Code: LJS 
Dated: August 7, 2015 
Received: August 11, 2015 

Dear Mr. Lewis: 

We have reviewed your Section 51 0(k) premarket notification of intent to market the device 
referenced above and have determined the device is substantially equivalent (for the indications 
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate 
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to 
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug, 
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA). 
You may, therefore, market the device, subject to the general controls provisions of the Act. 
The general controls provisions of the Act include requirements for annual registration, listing of 
devices, good manufacturing practice, labeling, and prohibitions against misbranding and 
adulteration. Please note: CDRH does not evaluate information related to contract liability 
warranties. We remind you, however, that device labeling must be truthful and not misleading. 

If your device is classified (see above) into either class II (Special Controls) or class III (PMA), it 
may be subject to additional controls. Existing major regulations affecting your device can be 
found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may 
publish further announcements concerning your device in the Federal Register. 
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Page 2 - Mr. Jim Lewis 

Please be advised that FDA's issuance of a substantial equivalence determination does not mean 
that FDA has made a determination that your device complies with other requirements of the Act 
or any Federal statutes and regulations administered by other Federal agencies. You must 
comply with all the Act's requirements, including, but not limited to: registration and listing (21 
CFR Part 807); labeling (21 CFR Part 801); medical device reporting (reporting of medical 
device-related adverse events) (21 CFR 803); good manufacturing practice requirements as set 
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic 
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050. 

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please 
contact the Division oflndustry and Consumer Education at its toll-free number (800) 638-2041 
or (301) 796-7100 or at its Internet address 
http://www.fda.gov/MedicalDevices/ResourcesforYou/Industry/ default.htm. Also, please note 
the regulation entitled, "Misbranding by reference to premarket notification" (21 CFR Part 
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21 
CFR Part 803 ), please go to 
http:/ /vVvVvV. f da. gov/MedicalDevices/Safety/ReportaProb lem/ default.htm for the CDRH' s Office 
of Surveillance and Biometrics/Division of Postmarket Surveillance. 

You may obtain other general information on your responsibilities under the Act from the 
Division oflndustry and Consumer Education at its toll-free number (800) 638-2041 or (301) 
796-7100 or at its Internet address 
http://www.fda.gov/MedicalDevices/ResourcesforYou/lndustry/default.htm. 

Enclosure 

Sincerely yours, 

~ ·/Tina 
- 0 Kiang-S 

for Erin I. Keith, M.S. 
Director 
Division of Anesthesiology, General Hospital, 

Respiratory, Infection Control and Dental Devices 
Office of Device Evaluation 
Center for Devices and 

Radiological Health 
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DEPARTMENT OF HEAL TH AND HUMAN SERVICES 

Premarket Notification [SlO(k)] Review 
Traditional 

K152261 

MEMORANDUM 

Food and Drug Administration 
Office of Device Evaluation 

10903 New Hampshire Ave. 
Silver Spring, MD 20993 

Date: September 29, 2015 

To: The Record 
From: Keith Marin 

Office: Office of Device Evaluation 
Division: DAGRID 

5 l0(k) Holder: Nostix LLC 
Device Name: PICC Tip Positioning Aid 
Contact: Peter Nelson 
Address: Nostix, LLC 

5541 Central Av, Suite 170 
Boulder, CO 80301 

Phone: 303-245-8895 
Fax: 303-245-8909 
Email: petenelson@nostix.com 

Dated: August 7, 20 15 
Received: August 11 , 2015 

Regulation Number: 21 CFR 880.5970 
Regulation Name: Percutaneous, implanted, long-term intravascular catheter 
Regulatory Class: Class II 
Product Code: LJS 

-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·Classification_ Panel:_ General Hospital _(HO)·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(5) FDA Reviewer Notes 
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Keith, 
.--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·. 

! (b)(4) Deficiencies I 
i ! 

L·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·--·-·-·-·-·-·-·-·-·-i 
Regards, 

Peter 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 
Sent: Monday, September 21, 2015 11:22 AM 
To: Peter Nelson 
Cc: Chapman, Richard; K152261@c;lacs..fd;i_(l(l)/~.cChar.ifes.,Henry'; salusventures@aol.com 
Subject: RE: additional questions -L (b)(4) Deficiencies ! attached 

Peter, 

{b){4) Deficiencies 
From: Peter Nelson [mailto:petenelson@nostix.com] 
Sent: Friday, September 04, 2015 11:34 AM 
To: Marin, Keith 
Cc: Chapman, Richard; Kl::i22!il@do,~;;Jct<J&QY~.'Charles. Henry' ; a<1!1J~Y(;!JLlrn,;;@sJQLrnm 
Subject: RE: additiona l questions--! (b)(4) Deficiencies i attached 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·~ 

Keith, 

i {b){4) Deficiencies i 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 

Thanks_, 
Peti:!r 

Peter Nelson 
R&D Manager 
Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto:Keith. MarinCmfda.hhs.gov] 
Sent: Thursday, September 03, 2015 9:39 AM 
To: Peter Nelson 
Cc: Chapman, Richard; Kl::i22!il@dQ~~,fi:!,tgQY 
Subject: additiona l questions 

Peter, 

I (b)(4) Deficiencies I 
l--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· • 

Thanks. 

Keith 

From: Peter Nelson [mailto :petenelson(mnostix.com] 
Sent: Monday, August 17, 2015 12:54 PM 
To: Marin, Keith 
Cc: Kl 5_22_6J@d.o1:s.fJ:l~.JJQY.~.C:b.aQ[D.an, Richard; 'Charles Henry'; ~-<1!1J_~y_(;!1t.lrn,~_@sl_QLrn_m 
Subject: R/ (b)(4) Deficiencies \ -- attached 

l--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-) 

Keith, 

L.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-___( b )( 4). Deficiencies-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-! 
Thanks, 

Peter 

Peter Nelson 
Director of Engineering 
Nostix 
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5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto:Keith. Marin@fda.hhs.gov] 
Sent: Monday, August 17, 2015 10:01 AM 
To: petenelson(runostix.com 
Cc: Kl 5226l@docs.fda.gov;_ Chapman, Richard 
Subject=L_(b)(4) Deficiencies,! 

Mr. Nelson, 
.·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 
! i 

I {b){4) Deficiencies I 
! i 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·. 

Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 
Lieutenant Commander, United States Public Health Service 
General Hospital Devices Combination Product Team Lead/ Nurse Consultant 
FDNCDRH/ODE/DAGRID/GHDB 
10903 New Hampshire Avenue, WO66-2567 
Silver Spring, MD, 20993-0002 
Telephone: (301) 796-2462, Fax: (301) 847-8109 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

21 September 2015 
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Nostix 
51 O{k) Summary 

Prepared: 21 September 2015 

Submitter 

Company Nostix LLC 
5541 Central Av, Suite 170 
Boulder, CO 80301 

Tel 303 245 8895 
Fax 303 245 8909 

Contact 

Trade Name 
Common Name 
Class Name 
Product Code 
Regulation 

Class 

Predicate 

Trade Name 
Clearance 
Common Name 
Class Name 
Product Code 
Regulation 

Class 

Pete Nelson 
Director of Engineering 
petenelson@nostix.com 

PICC Tip Positioning Aid 
PICC placement accessory 
Percutaneous, implanted, long-term intravascular catheter 
LJS 
21 CFR 880.5970 
2 

Celerity System 
Kl 42889, 27 January 2015 
PICC placement accessory 
Percutaneous, implanted, long-term intravascular catheter 
us 
21 CFR 880.5970 
2 
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Device Description 

Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

21 September 2015 

The PICC Tip Positioning Aid includes a standalone Monitor containing software, battery 
and power cord accompanied by an ECG Patient Cable, a Remote Control Cable, probe cover 
and ECG Clip Cable. 

Other procedural accessories; including ECG Snap Leads, ECG Surface Electrodes, Cable 
Cover, Gloves and Prep Pads; may be provided as a convenience for the clinician but are not 
in the scope of this submission. 

Intended Use 

The PICC Tip Positioning Aid is intended to provide real time tip location information of a 
central venous catheter by utilization of ECG to observe P-wave changes as the tip 
approaches the right atrium of the heart via the superior vena cava. 

indications for Use 

The PICC Tip Positioning Aid is indicated for the positioning of Peripherally Inserted 
Central Catheters (PICC) in adult patients. It provides real-time catheter tip location 
information by using the patient's cardiac electrical activity. The PICC Tip Positioning Aid is 
indicated for use as an alternative method to chest x-ray or fluoroscopy confirmation of PICC 
tip placement in adult patients. 

Note: In general, devices that utilize ECG technique to observe P-Wave arc limited, but not 
contraindicated, for patients where cardiac rhythms may change presentation of the P-Wave; 
including 
11 Atrial fibrillation 
11 Atrial flutter 
11 Severe tachycardia 
11 Pacemaker-driven rhythm 
11 Chronic obstructive pulmonary disease (COPD) 

Such patients are easily identified prior to PICC insertion. Use of an additional confirmation 
method is necessary to confirm catheter tip location. 

Tedmoiogica! Characteristics 

Technological Characteristics of the subject PICC Tip Positioning Aid are identical to the 
predicate device. The name and address changes on the labels between the predicate and 
proposed devices do not raise new technological questions. 

Performance Data 

As the only differences between the device and its predicate are names, logos, and addresses 
in the labeling, the following recognized standards from the IEC 60601 (3rd Edition) series 
continue to be satisfied. 

IEC 60601-1-1 Medical electrical equipment-Part 1-1: General requirements for 
safety--Collateral standard: Safety requirements for medical electrical 
systems 

Page 2 of3 
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Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

21 September 2015 

IEC 60601-1-2 Medical electrical equipment-Part 1-2: General requirements for basic 
safety and essential performance--Collateral standard: Electromagnetic 
compatibility- Requirements and tests 

Human Factors Evaluation - Simulated Use Testing alternate to chest x-ray and fluoroscopy: 

Simulated Use/ Human Factors Testing has been conducted to evaluate the application of the 
PICC Tip Placement Aid as embodied in the predicate Celerity System when used to confirm 
PICC tip position as an alternative method to chest X-ray or fluoroscopy confirmation. The 
use related events noted in the studies have been adequately reviewed and addressed in order 
to ensure the safe, effective use of the device as an alternate to x-ray techniques for 
confirmation of tip location of PICC. 

Based on the content of the proposed PICC Tip Positioning Aid's Risk Analysis/ Use and 
Design FMEAs, and the content of the Instructions for Use, the PICC Tip Positioning Aid 
has demonstrated its suitability for its intended purpose. 

Substantial Equivalence Conclusion 

As this device design and manufacturing are the same as the predicate except for name 
changes to the device and the manufacturer, the device is clearly equivalent to its predicate. 

The proposed device is clearly substantially equivalent to the predicate device based on 
identical: 
11 Intended Use 
11 Indications for Use 
11 Design 
11 Production 
11 Operating principles, characteristics, and user interface 
11 Technology and specifications 
11 Labeling 

Page 3 of3 
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SECTION 5 510(k) SUMMARY 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

21 September 2015 
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Nostix 
------------------------------------------------------------------------------------------------------------·-· 51_ 0 ( k )___Sum_ ma ry ----------------------------------------------------------------------------------------------------------------, 
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sti 
Subject Letter of Gerfifjcafion 

To: Keith Marin 

Nostix 
5541 Central Ave1 Suite 170 

Boulder, CO 80301 
tel 3.03-245-8895 
fax 303~245~8909 

lieutenant Comrnander, United States Public Health Service 
FDAICORHIOOEJDAGRID/GHDB 
Silver Springs, MD 20993 

From: Charles Henry 

Date: 4 Sept 2015 

cc: Jim Lewis, Peter Nelson 

Nosfix declares, under its sole responsibility, that the product 

PICC Tip. Positioning A.id 
,-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-

Date of Issue 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

SECTION 8 FINANCIAL CERTIFICATION/DISCLOSURE 
STATEMENT 

There were NO clinical trials conducted in support of this submission. 

Therefore, NO FINANCIAL CERTIFICATION/DISCLOSURE STATEMENT is required. 

Confidential and Proprietary to Nostix LLC 
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Peter, 

{b){4) Deficiencies 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

From: Peter Nelson [mailto:petenelson@nostix.com] 
Sent: Friday, September 04, 2015 11:34 AM 
To: Marin, Keith 
Cc: Chapman, Richard; K152261@docs.fda.gov; 'Charles Henry'; salusventures@aol.com 
Subject: RE: additiona l questions -- l (b)(4) Deficiencies_ \ attached 

.-•- Keith,_·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

i (b)(4) Deficiencies i 
i-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

Thanks, 
Peti:!r 

Peter Nelson 
R&D Manager 
Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto:Keith. Marin@fda.hhs.gov] 
Sent: Thursday, September 03, 2015 9:39 AM 
To: Peter Nelson 
Cc: Chapman, Richard; K152261@docs.fda.gov 
Subject: additiona l questions 

Peter, 
,-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•- I 

i i 

I {b){4) Deficiencies I 
i-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·i 

Thanks, 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 
Sent: Monday, August 17, 2015 12:54 PM 
To: Marin, Keith 
Cc: K1 52261(illrlnc,c.fr.1,Lru1JJc . .Cbamnan, Richard; 'Charles Henry' ; sa lusventures@aol.com 
Subject: REI (b)(4) Deficiencies ! -- attached 

L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 

Keith, 

[·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· ( b )( 4) _ Deficiencies ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· i 
Thanks, 
Peter 

Peter Nelson 
Director of Engineering 
Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto:Keith. Marin@fda.hhs.gov] 
Sent: Monday, August 17, 2015 10:01 AM 
To: petenelson@nostix.com 
Cc: K1522fil@docs..tdaauv;.J::J:tacman, Richard 
SubjectL, __ (b )(4)_ Deficiencies ____ .] 

Mr. Nelson, 
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I {b){4) Deficiencies I 
i.·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-i 

Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 
Lieutenant Commander, United States Public Health Service 
General Hospital Devices Combination Product Team Lead/ Nurse Consultant 
FDA/CDRH/ODE/DAGRID/GHDB 
10903 New Hampshire Avenue, WO66-2567 
Silver Spring, MD, 20993-0002 
Telephone: (301) 796-2462, Fax: (301) 847-8109 
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SECTION 5 510(k) SUMMARY 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

Confidential and Poprietary to Nostix LLC 
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Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

7 August 2015 

SECTION 20 PERFORMANCE TESTING -CLINICAL 

No clinical testing was used to characterize the performance of this system. 

This section does not apply. 

Confidential and Proprietary to Nostix LLC 
20-1 
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DEPARTMENT OF HEAL TH AND HUMAN SERVICES 
Food and Drug Administration 

Indications for Use 

Form Approved: 0MB No. 0910-0120 

Expiration Date: January 31, 2017 

See PRA Statement below. 

510(k) Number (if known) 

K152261 
Device Name 

PICC Tip Positioning Aid 

Indications for Use (Describe) 

The PICC Tip Positioning Aid is indicated for the positioning of Peripherally Inserted Central Catheters (PICC) in adult 
patients. It provides real-time catheter tip location information by using the patient's cardiac electrical activity. The PICC 
Tip Positioning Aid is indicated for use as an alternative method to chest x-ray or fluoroscopy confirmation of PICC tip 
placement in adult patients. 

Note: In general, devices that utilize ECG technique to observe P-Wave arc limited, but not contraindicated, for patients 
where cardiac rhythms may change presentation of the P-Wave; including 
- Atrial fibrillation 
- Atrial flutter 
- Severe tachycardia 
- Pacemaker-driven rhythm 
- Chronic obstructive pulmonary disease (COPD) 

Such patients are easily identified prior to PICC insertion. Use of an additional confirmation method is necessary to 
confirm catheter tip location. 

Type of Use (Select one or both, as applicable) 

[Z] Prescription Use (Part 21 CFR 801 Subpart D) D Over-The-Counter Use (21 CFR 801 Subpart C) 

CONTINUE ON A SEPARATE PAGE IF NEEDED. 

This section applies only to requirements of the Paperwork Reduction Act of 1995. 

*DO NOT SEND YOUR COMPLETED FORM TO THE PRA STAFF EMAIL ADDRESS BELOW." 

The burden time for this collection of information is estimated to average 79 hours per response, including the 
time to review instructions, search existing data sources, gather and maintain the data needed and complete 
and review the collection of information. Send comments regarding this burden estimate or any other aspect 
of this information collection, including suggestions for reducing this burden, to: 

Department of Health and Human Services 
Food and Drug Administration 
Office of Chief Information Officer 
Paperwork Reduction Act (PRA) Staff 
PRAStaff@fda.hhs.gov 

"An agency may not conduct or sponsor, and a person is not required to respond to, a collection of 
information unless it displays a currently valid 0MB number." 

FORM FDA 3881 (8114) Page 1 of 1 PSC Publishing Servkes (301) 443-6740 EF 

4-2 
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SECTION 15 BIOCOMPATIBILITY 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

The devices subject to this 5 IO(k) (the Monitor, ECG Patient Cable, Remote Cable, 
Battery, Power Supply Cord, and ECG Clip Cable) do not come in contact with the patient; 
therefore, biocompatibility is not relevant. 

Confidential and Proprietary to Nostix LLC 
15-1 
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Mr. Nelson, 

(b)(4) Deficie 
■ 

nc1es 
Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 

Lieutenant Commander, United States Public Health Service 

General Hospital Devices Combination Product Team Lead/ Nurse Consultant 

FDA/CDRH/ODE/DAGRID/GHDB 

10903 New Hampshire Avenue, WO66-2567 

Silver Spring, MD, 20993-0002 

Telephone: (301) 796-2462, Fax: (301) 847-8109 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

SECTION 7 CLASS HI CERTIFICATION & SUMMARY STATEMENT 

The proposed device has been previously classified by the FDA as: 

• Class II per 21 CFR §880.5970 

Therefore, NO Class Ill Certification & Summary Statement is required in support of this 
submission. 

Confidential and Proprietary to Nostix LLC 
7-1 
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SECTION 16 SOFTWARE INFORMATION 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

The only change to software from predicate to proposed device is change of tradename and 

manufacturer details. These changes do not affect safety or effectiveness of the device. 

All data and qualifications from the submission for the predicate device apply to this submission. 

! ~ 
' ' 

I (b)(4) Deficiencies I 
i i 
i.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-i 
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Keith, 

l ______________________________________________________________________________________________ J b) ( 4) __ De fi c i_ e _n c i es -------------------------------------------------------------------------------------------·-·___i 
Thanks_, 

Peter 

Peter Nelson 
R&D Manager 
Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 
Sent: Thursday, September 03, 2015 9:39 AM 
To: Peter Nelson 
Cc: Chapman, Richard; K152261@docs.fda.gov 
Subject: additional questions 

Peter, 

! i 

I (b)(4) Deficiencies I 
j·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·l 

Thanks. 

Keith 

From: Peter Nelson [mailto :petenelson(dlnostix.com] 
Sent: Monday, August 17, 2015 12:54 PM 
To: Marin, Keith 
Cc: Kl 5_22_6l(iildncsfd.a.ao.\c_Chanro.ari, Richard; 'Charles Henry'; S_siJ!J_~\/_scnt.lJrsc~_@;i_QLrn_m 
Subject: RE[_ (b)(4) Deficiencies_ [- attached 

Keith, 

:_·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-{6)14) Defic1enc1es _____________________________________________________________________________________ i 
Thanks, 

Peter 

Peter Nelson 
Director of Engineering 
Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto:Keith. Marin@fda.hhs.gov] 
Sent: Monday, August 17, 2015 10:01 AM 
To: petenelson(runostix.com 
Cc: Kl 52,2.6.1.@doc.sJd.a.ao.\l:_Chanroan.~ichard 

subjectj (b)(4) Deficiencies ! 
'·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

Mr. Nelson, 

! 1 
' ' 

I (b)(4) Deficiencies I 
i-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-i 

Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 
Lieutenant Commander, United States Public Health Service 
General Hospital Devices Combination Product Team Lead/ Nurse Consultant 
FDNCDRH/ODE/DAGRID/GHDB 
10903 New Hampshire Avenue, WO66-2567 
Silver Spring, MD, 20993-0002 
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Peter, 

■ 

{b){4) Deficie nc1es 
Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Friday, September 04, 2015 11:34 AM 

To: Marin, Keith 

Cc: Chapman, Richard; K152261@docs.fda.gov; 'Charles Henry'; salusventures@aol.com 

Subject: RE: additional questions -- i (b)(4) Deficiencies i attached ~-----------~ 

Keith, 

Thanks, 

Peter 

Peter Nelson 

R&D Manager 

Nostix 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

(b)(4) Deficiencies 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Thursday, September 03, 2015 9:39 AM 

To: Peter Nelson 

Cc: Chapman, Richard; K152261@docs.fda.gov<mailto:K152261@docs.fda.gov> 

Subject: additional questions 

Peter, 

(b)(4) Deficie 
■ 

nc1es 
Thanks. 
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Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Monday, August 17, 2015 12:54 PM 

To: Marin, Keith 

Cc: K152261@docs.fda.gov<mailto:K152261@docs.fda.gov>; Chapman, Richard; 'Charles 
Henry'; salusventures@aol.com<mailto:salusventures@aol.com> 

subject: RE:!~; __ (~b~)~(4~)_D_e_fi_c_ie_n_c_ie_s_--'[ -- attached 

Keith, 

Thanks, 

Peter 

Peter Nelson 

Director of Engineering 

Nostix 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

(b)(4) Deficiencies 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, August 17, 2015 10:01 AM 

To: petenelson@nostix.com<mailto:petenelson@nostix.com> 

Cc: K15226l@docs.fda.gov<mailto:K152261@docs.fda.gov>; Chapman, Richard 

Subject: Letter of authorization 

Mr. Nelson, 

■ 

{b){4) Deficie nc1es 
Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 

Lieutenant Commander, United States Public Health Service 

General Hospital Devices Combination Product Team Lead/ Nurse Consultant 

FDA/CDRH/ODE/DAGRID/GHDB 

10903 New Hampshire Avenue, WO66-2567 
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Silver Spring, MD, 20993-0002 

Telephone: (301) 796-2462, Fax: (301) 847-8109 
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February 18, 2016 

U.S. Food and Drug A.dministration 
Center f6r Devices and Radiological Health 
Document Control Center-· WO66-G609 
10903 New llampshire A venue 
Silver Spring, MD 20993-0002 

... ·.~. > ..... 

'--~❖ 

FEB 2 a wm 
RECEiVED 

Subject: Kl 52261 ···· ADD TO FILE: Notice of Acquisition 

Dear 5 lO(k) Staff. 

l 

The purpose of this coJTespondence is to provide notification .of a change of o,vnership relating 
to premarket notification K 15226 l (PICC Tip Positioning Aid), The applicant for Kl 52261, 
which received premarket substantial equivalence clearance on October 21, 2015, was Nostix, 
LLC ("Nostix"), 

On December 22, 2015, Arnnv International, Inc. ('·Arrow"), a wholly-owned subsidiary of 
Teleflex Incorporated ("Teleflex.''), acquired Nostix. A copy of the press release announcing the 
transaction is attached for your reference, As a result of this acquisition, Nostix became a 
whoUy-owncd subsidiary of Arn;vv and was subsequently merged ,vith and into Arrow. The 
acquisition of Nostix includes K 152261. 

As the new owner of K 15226 ! , Arro\V has fol I ri u.bt of reference to tbc file fr,r reguiatorv . ,_., . • • ·. • . • ~ 

purposes. 

Included •.vitb this Add to File K 152261 correspondence is an eCopy \Vhich is an exact duplicate 
of the bard copy originaL Please feel free to contact me if you have any questions relating to this 
communication. 

Sincerely. ,-,,'7 
I •-•-•-•-•-•-•,,_. ✓ ---- ✓ £' ---•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-1 

i i 

I (b)(6) I 
Karl J < R rtttnger~·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-; 

Senior Regulatory Affairs Specialist 
Phone: (610) 378-0131, ext. 603384 
e-mail: karLn ittinger(ci!tcl cflc.;:;.,s.mn 

Enclosure 

7 
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News Release 

Teleflex Acquisition of Nostix, LLC Expands Catheter Tip Placement Solutions 

Acquisition Compliments Teleflex's Existing ARROW Vascular Positioning System (VPS) to now include 
familiar ECG-only technology for the elimination of chest X-ray. 

Additionally, an alternative system with novel navigation capability is under development, 

WAYNE, Pa.---(SUSINESS WIRE)----Jan. 11, 2016·"· Teleflex Incorporated (NYSE:TFX), a leading global provider of 
medical devices for critical care and surgery, has acquired privately held Nostix, LLC, a Boulder, Colorado developer of 
innovative tip confirmation systems that are used to increase the accuracy of vascular access device placement. 
Currently, Nostix's ECG-only system is being marketed in the United States for use in placement of peripllerally 
inserted central catheters (PICC) and is used as an alternative to X-ray confirmation in adult patients. 

"Adding the Nostix product line provides our customers with the ability to implement catheter tip placement solutions 
that meet their specific therapeutic and budget needs," said Benson Smith, Chairman, President and CEO of Teleflex. 
"The ECG-only product and the range of navigation technologies that are under development wi!! complement our 
ARROW VPS G4 system by diversifying and strengthening our Pree tip confirmation and navigation portfolio and 
enhance our abi.lity to rneet customer needs globally. Strategically, the addition of this technology will support 
Te!eflex's future expansion into Up confirmation for central venous catheters, chronic hemodialysis catheters and ports, 
We also gain access to an innovative product development pipeline, which includes integrated ultrasound capabilities 
that will extend our ability to offer differentiated catheter tip positioning solutions well into tile future." 

Tile financial terms of the transaction were not disclosed. 

About Teleflex Incorporated 

Teleflex is a global provider of niedical technologies designed to improve the health and quality of people's lives, We 
apply purpose driven innovation - a relentless pursuit of identifying unmet clinical needs - to benefit patients and 
healthcare providers. Ou, portfolio is diverse, witl1 solutions in the fields of vascular and interventiona! access, surgical, 
anesthesia, cardiac care, urology, emergency medicine and respiratory care. Teleflex employees worldwide are united 
in the understanding that what we do every day makes a difference. For more information, please visit 
v>1·•,Nvv, te!efiex,cocn< 

Te!efiex is the home of ARROV>/'-"', Deknate!@, Hudson RCJ<:t·, LMA@, Pilling@, R.0sch'D and Weck'fr - trusted brands 
united by a common sense of purpose. 

About Nostix, LLC 

Nostix, LLC is a privately held medical technology cornpany that develops and commercla!lzes differentiated PICC Up 
placement confirmation and navi9ation products, It was founded in 2001 and is headquartered in Boulder, Colorado. 

JMP Securities LLC served as exclusive financial advisor to Nostix in the transaction. 

Forward-Looking Statements 

Any statements contained in this press release that do not describe historical facts may constitute forward-looking 
statements. Any forward-looking statements contained herein are based on our management's current beliefs and 
expectatlons, but are subject to a number of ,isks, uncertainties and changes in circumstances, which may cause 
actual results or company actions to diffu materially from what is expressed or implied by these statements. These 
risks and uncertainties are identified and described in more detail in our filings with the Securities and Exchange 
Con,mission, including our Annual Report on Form 10~K. 

Teleflex, the TefefJex fogo, ARROW, Deknate!, Hudson RCI,. U•1A1 Pj/fing, Husch and Weck are trademarks or registered 
trademarks of Tefeflex 1 ncorporat-ed or Jis affiliates, in the U.S. and/or other countries. 
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View source version on businesswire.com: http://W'Nw.businesswb:.,com/news/horne/2C160ll1005Q26/en/ 

Source: Teleflex Incorporated 

Teleflex Incorporated 
Jake Elguicze 
Treasurer and Vice President, Investor Relations 
610-948-2836 
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Peter, 

I {b){4) Deficiencies ! 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-• 

Thanks. 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 
Sent: Monday, September 21, 2015 4:58 PM 
To: Marin, Keith 
Cc: Chapman, Richard; K152261@dqr.s.fr.la.ami:_'.C.harJes;. Henry'; salusventures@aol.com 
Subject: RE: additional questions -- L!~l!~.L~!f!c~'!<:.i~~.l attached 

Keith, 

L. Than ks, ·-·-·-·-·-·-·-·-·-jb )( 4) Deficiencies ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-__j 

Peti:!r 

From: Marin, Keith [mailto:Keith. Marin(mfda.hhs.gov] 
Sent: Monday, September 21, 2015 9:05 AM 
To: Peter Nelson 
Cc: Chapman, Richard; K152261(mdQi:;sJd.i.,o.o~;_'.C.b.ar1e.s_Henry'; sa lusventures(maol.com 
Subject: RE: additional questions -1 (b)(4) Deficiencies i attached 
Importance: High ' 

Peter, 

{b){4) Deficiencies 
Keith 

From: Peter Nelson [mailto:petenelson(mnostix.com] 
Sent: Friday, September 04, 2015 11:34 AM 
To: Marin, Keith 
Cc: Chapman, Richard; K15226l@docs.fda.gov; 'Charles Henry'; sa lusventures@aol.com 
Subject: RE: additional questions -- letter of certification attached 

Keith; 

l·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· ( b} ( 4} __ De fi c i enc i es ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·___i 
Thanks, 

Peter 

Peter Nelson 
R&D Manager 
Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto :Keith.Marin@fda.hhs.qov] 
Sent: Thursday, September 03, 2015 9:39 AM 
To: Peter Nelson 
Cc: Chapman, Richard; K152261(mdocs.fda.gov 
Subject: additional questions 

Peter, 

i ! 

I {b){4) Deficiencies I 
L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·J 

Thanks. 
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Keith 

From: Peter Nelson [mailto:petenelson@inostix.com] 
Sent: Monday, August 17, 2015 12:54 PM 
To: Marin, Keith 
Cc: Kl5226l@docs.fda.gov; Chapman, Richard; 'Charles Henry'; sa lusventures(ruaol.com 
Subject: RE: Letter of authorization -- attached 

Keith, 

L-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· ( b) ( 4) Deficiencies -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-! 
Thanks., 
Peti:!r 

Peter Nelson 
Director of Engineering 
Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto:Keith. Marin@fda.hhs.gov] 
Sent: Monday, August 17, 2015 10:01 AM 
To: petenelson@nostix.com 
Cc: K152261(rudocs.fda.gov; Chapman, Richard 
Subject: Letter of authorization 

Mr. Nelson, 

1·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· . 
i ! 

I (b)(4) Deficiencies I 
t-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· i 

Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 
Lieutenant Commander, United States Public Health Service 
General Hospital Devices Combination Product Team Lead/ Nurse Consultant 
FDA/CDRH/ODE/DAGRID/GHDB 
10903 New Hampshire Avenue, WO66-2567 
Silver Spring, MD, 20993-0002 
Telephone: (301) 796-2462, Fax: (301) 847-8109 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

Nostix LLC 
c/o Mr. Jim Lewis 
Salus Ventures LLC 
5335 Holmes Place 
Boulder, Colorado, 80303 

Re: Kl52261 

October 21, 2015 

Trade/Device Name: PICC Tip Positioning Aid 
Regulation Number: 21 CFR 880.5970 

Public Health Service 

Food and Drug Administration 
10903 New Hampshire Avenue 
Document Control Center - WO66-G609 
Silver Spring, MD 20993-0002 

Regulation Name: Percutaneous, implanted, long-term intravascular catheter 
Regulatory Class: II 
Product Code: LJS 
Dated: August 7, 2015 
Received: August 11, 2015 

Dear Mr. Lewis: 

We have reviewed your Section 51 0(k) premarket notification of intent to market the device 
referenced above and have determined the device is substantially equivalent (for the indications 
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate 
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to 
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug, 
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA). 
You may, therefore, market the device, subject to the general controls provisions of the Act. 
The general controls provisions of the Act include requirements for annual registration, listing of 
devices, good manufacturing practice, labeling, and prohibitions against misbranding and 
adulteration. Please note: CDRH does not evaluate information related to contract liability 
warranties. We remind you, however, that device labeling must be truthful and not misleading. 

If your device is classified (see above) into either class II (Special Controls) or class III (PMA), it 
may be subject to additional controls. Existing major regulations affecting your device can be 
found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may 
publish further announcements concerning your device in the Federal Register. 
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Page 2 - Mr. Jim Lewis 

Please be advised that FDA's issuance of a substantial equivalence detem1ination does not mean 
that FDA has made a determination that your device complies with other requirements of the Act 
or any Federal statutes and regulations administered by other Federal agencies. You must 
comply with all the Act's requirements, including, but not limited to: registration and listing (21 
CFR Part 807); labeling (21 CFR Part 801); medical device reporting (reporting of medical 
device-related adverse events) (21 CFR 803 ); good manufacturing practice requirements as set 
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic 
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050. 

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please 
contact the Division of Industry and Consumer Education at its toll-free number (800) 638-2041 
or (301) 796-7100 or at its Internet address 
http://www.fda.gov/MedicalDevices/ResourcesforY ou/Industry/default.htm. Also, please note 
the regulation entitled, "Misbranding by reference to premarket notification" (21CFR Part 
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21 
CFR Part 803 ), please go to 
http://www.fda.gov/MedicalDevices/Safety/ReportaProblem/default.htm for the CDRH's Office 
of Surveillance and Biometrics/Division of Postmarket Surveillance. 

You may obtain other general information on your responsibilities under the Act from the 
Division oflndustry and Consumer Education at its toll-free number (800) 638-2041 or (301) 
796-7100 or at its Internet address 
http://www.f da. gov /MedicalDevices/Resourcesfor Yau/Industry/ default.htm. 

Enclosure 

Sincerely yours, 

for Erin I. Keith, M.S. 
Director 
Division of Anesthesiology, General Hospital, 

Respiratory, Infection Control and Dental Devices 
Office of Device Evaluation 
Center for Devices and 

Radiological Health 
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SECTION 5 510(k) SUMMARY 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

Confidential and Poprietary to Nostix LLC 
5-1 
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51 O{k) Summary 
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SECTION 13 LABELING 

PROPOSED LABELING 

1. Monitor Back Panel Label 
2. Monitor Box Label 
3. ECG Cable Accessory Pack Box Label 
4. ECG Cable Accessory Pack Pouch Label 
5. ECG Electrodes and Prep Pad Box Label 
6. ECG Electrodes and Prep Pad Pouch Label 
7. Owners Manual 
8. Accessory Pack JFU 
9. ECG and Product Educational Materials 

PREDICATE INFORMATION AND LABELING 

1. Celerity Monoitor Back Panel Label 
2. Celerity Monoitor Box Label 
3. Sterile Accessory Kit Box Label 
4. Sterile Accessory Kit Box Label 
5. Non-Sterile Accessory Kit Box Label 
6. Non-Sterile Accessory Kit Pouch Label 
7. ECG Electrodes 
8. Celerity Owners Manual 
9. Sterile Kit Instructions for Use (IFU) 
10. ECG Technique and Training Materials 

Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

7 August 2015 

Confidential and Proprietary to Noslix LLC 
13-1 
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PROPOSED LABELING 

1. Proposed Monitor - Back Panel Label 

Company Logo 
,J legal 
- Manufacturer 

Company Address 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

ll, ONLY Caution: Federal (USA) law restricts 
A.}., this device to sale by or on the order 

of a pl,ysician. 

Read U~s,r Mc1nual / Lin.i 
Le C·Su:;cjn [k? L.'u~ii:sa.tnu:r 

SN 

Mise en garde: La !oi federale (USA) 
lin,ite la vente de cet appareil par au 
sur l"ordre d'un medecin. 

!ntertek 
r- cert no--, 

Input/ 
Entree: "12V==: i.7A 20W--{!) + 

Confidential and Proprietary to Nostix LLC 
13-2 
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2. Proposed Monitor - Box Label 

Tradename IPICC Tip Positioning Aid I 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

Company logo 

SN 

Legal 
Mamdact11wr 

Company 
Address 

::.'::e&D V::,-::.r ~<~Z\P.~:&l :.frs­
:...e '.~i~~ii:it Ct t::i;fk:.:ii:ter;·:' 

Confidential and Proprietary to Nostix LLC 
13-3 
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3. Proposed ECG Cable Accessory Pack - Box Label 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

~ __ T_r_a_d_e_n_a_m_e_~I .... I ___ C_o_m_p_a_ny_L_o_g_o __ ___, 
" 

Li:@ 5555155550 

:z,~cm·2s' 
C.abte (",over 

Trademark notifications 
Legat 
Mial!md.m::turn r 

Company Address 

Confidential and Proprietary to Nostix LLC 

:F°Gf:T:&:· ~~EV 
i'.:-8.<2C~:4 

13-4 
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4. Proposed ECG Cable Accessory Pack - Pouch Label 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

.__ __ T_ra_d_e_n_a_m_e __ ___,I .... I ____ c_o_m_p_a_n_y_L_o_g_o ___ ___, 

STEJULE I EO I 

I Company Address 

I LOT I 555515555Q 

Trademark Notification 

:;:c-.cwoa~ REV 
G~l::C:U~:4 

Confidential and Proprietary to Nosix LLC 
13-5 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

5. Proposed ECG Electrodes and Prep Pad - Box Label 

~-----~I ~I _c_o_m_p_a_n_y _L_og_o_~ Tradename -
~Conft 

ECG Electrodes and Prep Pads 

up N Prndutl l'fo. 
~ ,_ a, YYYY-fv1M-DD 

I Lori 5555155550 

,..__ 

Company Address Mari,,ic,JS,\ -

Trademark Notification 

Confidential and Proprietary to Nostix LLC 
13-6 
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6. Proposed ECG Electrodes and Prep Pad - Pouch Label 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

~------~11. __ C_om_pa_n_y_L_o_g_o _ ___. _ Tradename . 

ECG Electrodes and Prep Pads 

3 - ECG Prep Pads 
3 - ECG Electrodes 

ECG E!-e-ctrnde-s and Prep PadsTfan.s!at::or:1 

555515555Q 

., f Keep IJry 

I Company Address 

Trademark Notification 

Confidential and Proprietary to Nostix LLC 

Ff.::~rn.Bt ::S::E\r 
{,•;.,'.'.:'r;::1 

13-7 
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(b)(4) Vendor Information 
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7. Proposed Owner's Manual 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

Confidential and Proprietary to Nostix LLC 
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I Tradenamelowner's Manual 
I ECG-based Tip Positioning Aid 
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1. SYMBOL TABLE 

I On 

Standby 

Read Accompanying Documents for important safety-related information. 

Rated type CF patient protection. 

Date of Manufacture 

~ Device Serial Number 

2. IMPORTANT NOTICES 

Before using this mo 
manual i • 

Warning 

3. IN 

ical professionals. Before 
of Peripherally Inserted Central 

ice. 
hown in power-on screen] agrees with the 
rant page of this manual. 

a continuo s display of an electrocardiograph [ECG] waveform to 
ly-inserted central catheters [PICC] in peripheral veins leading 

iple fo . tion of this system uses three ECG leads placed on the 
ECG lea by switching from right arm (RA) to PICC stylet This system patient's che 

allows the aper 
As the PICC cathe 

to the ECG waveform as the tip of the catheter approaches the heart. 
atrium of the heart, the P wave in the ECG waveform shows substantial 

aid the visualization of changes in P wave amplitude. 

The I Tradename I must o • e operated by a skilled nurse, physician, or trained medical professional who 
has been qualified in placement of PICCs and trained in the proper use of this device. 

Warning 
Never use a dropped or visibly damaged device. Remove damaged device from service 
until it can be tested/repaired by a qualified biomedical technician. 

Warning 
Never submerge the monitor in water or other fluids, serious damage may result, possibly 
resulting in injury to the user or patient. 

3 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



4. INDICATION FOR USE/ INTENDED USE 
4.1. Indications for Use 

The I Tradename I is indicated for the positioning of Peripherally Inserted Central Catheters (PICC) in 
adult patients. It provides real-time catheter tip location information by using the patient's cardiac 
electrical activity. The I Tradename I is indicated for use as an alternative method to chest x-ray or 
fluoroscopy confirmation of PICC tip placement. 

ve are limited, but not Note: In general, devices that utilize ECG technique to observe 

contraindicated, for patients where cardiac rhythms may c esentation of the P-Wave; including 

5. 

Atrial fibrillation 
Atrial flutter 
Severe tachycardia 
Pacemaker-driven rhythm 
Chronic Obstructive Pulmonary Disease (C .. 

Such patients are easily identified prior to Pl 
necessary to confirm catheter tip location. 

4.2. Intended Use 
The j Tradename I is intended . 
by utilization of ECG to observe P 
the superior vena cava. 

Warning 

nformation of a cent venous catheter 
aches the right atrium of the heart via 

m o • heart. Do not rely on ECG 
tion of the external or 

. stic ECG device as the system is designed 
amplitude. 

nee of flammable anesthetics, oxygen-

or use near electrosurgical devices. It is not 

Th me 
Lea 1sposab 
5.1. Monitor 

fa Monitor, a Patient ECG Cable, a Remote Control Cable, ECG Snap 
ip Cable. 
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Po~,M~r $',<.:'ltr.:h , ,o;c. 

B~mot.e Co::tro! ·,,··.,~,. 

Cable (,oor.ecto, '··,.,.,. 

>'.r,ti,~n, i'G, C,bl,., (ar.ee.dot •.. , ...• 

Hiiandle 

,rt.:~:::~:::: ~~ 
,.,...,««<t, ....... ,,,,...~ 

Touch-screen Display 

Power Switch 

Remote Control Cable 
Connector 
Patient ECG Cable 
Connector 
External Power 
Indicator 

External Power Jack 

USB Ports 

Handle 

VESA Mounts 

Battery Door 

Color graphic display with pressure. •• 
On/standby switch. Turns on mo 
internal battery when external_. 
Connection for Remote Co .. 
connector body outward. 
Connection for Patient 

External 
monitor. 
Two US 
dri 

onitor in standby to charge 
ected. 

connector, pull outside of 

. re pattern. Use #6-32 

remotely control the monitor and to make a 

!V:1onitor to Remote 
Controi Cable Connector 

Remote Controls 

5.3. ECG Clip Cable 

Stereo Plug Connector 
to ECG Clip Cable 

// 

'/ 

This is a sterilized disposable ECG Clip Cable which is part of the disposable kit. This cable makes the 
ECG connection from the Remote Control Cable to the stylet wire of the PICC catheter. The white 
alligator clip connects to the stylet, and the jack connector pierces the sterile bag enclosing the Remote 
Control Cable. 
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,4.liigator Clip 

Stereo Jack _,_,,_,_,,- •• 
Connection to 
Remote Control Cable 

5.4. Patient ECG Cable 
This cable allows the user to set up a standard three-lead ECG connection to the patient prior to the start 
of the PICC location procedure. During the PICC location procedure two leads [red and black] from this 
cable are used together with the ECG Clip [white] lead on the s ire to create the guidance ECG 
waveform. 

ECG Bh::ick 
C◊rmsttcr 

5.5. ECG Snap lead Set 
The red, white and black ECG sn 
standard connections into the conn 
pads. 

AC Povver Plug 

5.7. Internal Rechargeable Battery 

}v1k:.f1~t-:Jr t~J Pah~·BTt 
(~bfo (>.)l':::!~Ct:(,: 

nectar block. The snap leads use DIN 
modate standard disposable ECG 

atts] may be used to operate the monitor during 
in stand-by] and this supply is plugged into the 

This user replaceable battery provides for operation of the monitor for at least 4 hours. Follow cautions 
and warnings listed on the battery for handling and disposal of this battery. 
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Warning 

Warning 

iiltlllll/1111111 

!ntema! Batterv Pack 

Do not immerse the external power supply in wat • • 
dangerous shock hazard to the patient and us • 
Only use the Medical Grade Power Adapter 
adapter may compromise patient safety 

r fluids, as this may create a 

e device. Use of unapproved 

Warning Never use a visibly damaged extern 
service until it can be repaired by 

Warning Only use the approved battery pro 
compromise patient/user safety or da 

Warning To avoid risk of electric shock, this equi 
with protective earth. 

6. TECHNICAL SPECIFICATIONS 

Dimensions [monitor onl 
Weight [monitor only] 
Internal Battery Ca charged battery. Battery 

standby. [at 25" C] 

Rating 

Caution 

Caution 

Caution 

Caution 

Caution 

ive Humidity 

lative Humidity 

rade external power supply. 

jects on touch screen, damage to the monitor may occur. 
Do not oper II phones or portable radio transmitters near this monitor. These devices 
may interfere with normal operation of the monitor. 
Never use this device near high intensity magnetic fields, e.g. an MRI scanner. Strong 
magnetic fields may damage the device. 
If significant interference [noise] is observed in the ECG waveform, then operate the 
monitor on battery power [disconnect AC adapter] to isolate the monitor from the disruptive 
environment 
Federal Law in the United States restricts this device to sale by or on the order of a 
physician. 
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7. MONITOR OPERATION 
7.1. Monitor Setup 

Turn on monitor using power switch on the back. 
7.1.1.Power-on Testing 

If power-on test failure occurs, then removt: 

biomedical technician. 

7.1.2.Restart Case [if needed] 
If monitor is shut down before the case is fini 
pressing "Restore" key: othediee, select "Cane 

-On/Standby 

and data by 

D. This is a one line, 32 character max, field used to create a 

t's name here as this may violate patient privacy rules. 

The "Shift" key switches between lower case and upper case. 
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The "&123" key brings up the special characters. 

7.1 .4.Enter Note 
Use touch keypad to enter a patient note [if ne 
used to enter any other pertinent data which. • •• 

e line, 96 character max field, 

sure monitor is in surface mode - "person-icon" 
ackground. Verify sufficient battery time remaining 

Note: Face arrows up to properly insert cable. 
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rear-side 

7 .1 .6. Connect 3 Patient Snap Leads 
Connect the ECG Snap Leads to the corresp 
disposable ECG Adhesive Electrodes frorq 

7.1.8.Verify Surface ECG Signal 

) = left leg. 

tient ECG Cable. Snap the 
ds. 

ear backing, apply the ECG pads 
es/lettering on ECG block: RA 

The "Leads Off" advisory message should be cleared. Verify patient's ECG waveform is acceptable 
for use in guiding PICC location. 
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7.1.9.Collect a Baseline ECG Snapshot During 3-Lead. 
[SNAPSHOT] works with both 3-lead and PICC 
Use Remote to select "Snapshot" icon. This ta 

Keep patient and PICC still while readin .. 
Press retry icon [in green] to retake the 
Scroll right and press " ✓" to save the sna 

e and displays it on top row. 

ing the user to mark the surface measurement using 

Once surface measurement is entered, a window will pop up allowing the user to note the cut length 
using the remote or touch screen. 
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7 .1 .11 . PICC Mode 
Plug in the Remote Control Cable to the monitor. 
is white on a black background with blue scroll 
should be present 

rear-side 

7 .1.12. Place Remote Cable in Sterile Bag 

is in "PICC mode" and ECG trace 

Locate Cable Cover and carefully unroll the sterile bag over the Remote Control Cable. 
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7.1.13. Connect the Disposable ECG Clip Cable 
Connect the stereo jack of the Clip cable to stereo plu 
piercing the sterile bag. 

catheter. P 
Note: Ont 
Note: 
Angio 

ote Control Cable by carefully 

of the stylet wire of the PICC 

amics components. 
factured products. 

eter as normal into the patient. As the PICC advances a few centimeters 
past the introducer t en an ECG connection is completed to the patient and the "NO PICC SIGNAL" 
advisory message should be cleared. 
Note: For best results of wave image user should keep the PICC and patient still when reading 
waves. 
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7.2. Monitor Operation 
7.2.1.Use Remote Control Cable to Operate Mori· • 

Remote Box has Left, Enter, and Right co 
ECG data. 

ther ECG sample and displays it. 

croll left and press "X" to quit without saving . 
. nto the patient record. 

Once "accept" is selected a window will pop up allowing the user to mark the exposed catheter 
length using the remote. The implanted depth is displayed. 
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When more than three snapshots are taken, the am~ 
scroll through the snapshots. 

7.2.3.Finish Ca 
Use Finis 
screen. 

es a path to file management 

Here, cancel retur o current case and the other button "OK" allows user to save/exit the current 
case, after user has selected yes/no to meeting the bundle protocol criteria. 
Note: Bundle protocol can be found in Instructions for Use. 
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7.3. Additional Monitor Controls 
7.3.1.Sweep Speed 

Touch or use Remote to select "scale/wave' 
sweep speed to "2X" for viewing higher .. · •• •• 
changes. 

7.3.2.Selecting Fixed ECG Waveform Scale 

" icon. Pressing this changes 
s the " ✓" icon to save 

Use Remote to select "scale" then select AUTO which changes to a fixed 1 mv scale, and select 
button again to change to 2, 5, etc. until you select the best millivolt scale to view the ECG 
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waveform. Accept and lock this scale setting by pressing " ✓" and return to the previous screen. 

7.3.3. Surface or PICC-Lead 
User can select Surface to check the normal ches. 
background. Then press again to select PICC 
white trace with black background. The but! 

waveform -- a yellow trace with blue 
PICC-based ECG waveform -- a 

t waveform being displayed. 

7.4. Copy or 
s ent screen. Do not copy or print files when 

• t on the back of the monitor. Select the Files 

Note: this message indicates flash drive or printer not connected. 

7.4.1.Preview Snapshots 
Highlight file, then select the magnifying glass on the right side of file. While in preview mode you 
can deselect any image you don't want to print or save to thumb drive by deselecting the "check" 

17 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



mark. 

Insert USB of approved printer. Select printer ico ·1e you wish to print. Press the move 
files (arrow) button. 

Touch the files in the left column that yo ... 
copies files to flash, moving them from se Done button to exit. 

Caution 

Caution 

Caution 

Do not connect any devi 
flash devices which ar 
Do NOT connect an ext· 

patient or 

7 .5. Service Screen 

instructi 

atients room. 
. ompact 

e USB port may result 
n of surrounding equipment. 

• OT be recovered. 

The service screen ca not be entered using the remote control. It is only used in setup or at 
end of case. The service screen permits user to set date and time or access special 
service/diagnostic functions. 
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7.5.1.Set Clock 
Press Clock on service screen to set the system 
increase or decrease selected date/time value 
[seconds are not needed] 

dar. Use "+" or "-" arrows to 

rrow to change selected value. 

al AC power with the percentage of battery 

Q)IUI] (5:45) 

The battery icon plug indicates unit is running off battery power with the remaining 
run time displayed i 

(??) 

When battery is removed or has failed and the unit is running on AC power, two question marks 
appear. 
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(0:25) 

When battery capacity drops to 10%, the battery icon appears larger and begins to flash. 

When the battery capacity drops below 1 % then a caution screen appears to advise that power 
failure will occur within a few minutes unless the monitor is plugged into external AC power. 
Note: Battery will only accept a charge when the monitor is in normal operating temperature 
range: +41° to +104° F [ +5° to +40° C}. 

This warning .•• •• 

system. User 
saving patient d 

ts an internal failure in the 
y of the failure - to assist in 

Warning If you see this screen, the monitor is not operating correctly. Remove this device from use 
for repair by a qualified biomedical engineer. 

8. CLEANING 
The monitor and associated cables [excluding disposables] may be cleaned with the following using 
your institutions guidelines or disinfectant manufacturer's recommendations. 
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Mild detergent and water 
Bleach 10% solution with water 
lsopropyl Alcohol 70% solution 
Surface disinfectants compatible with plastic materials 

For best results use cleaning solution on a soft cloth to wipe the monitor and cables. 

Caution Never use organic solvents [acetone, kerosene, strong acids, or strong bases] to clean 
monitor or cables as this will damage the monitor. 

Caution 

9. PARTS and ACCESSORIES 
9.1. Parts 

Description 
ECG Accessory Pack [ECG Clip & Bag; 
Remote Cable 
ECG Snap leads Set 
Patient Cable 
Battery, 7.2V, 63W-hr, Li-ion 
Power Cord 

9.2. Accessories 
Sony Medical G~ 
Dymo USB P( 

Failure" 
'Watchdog F 
"Software Image 
System Failure Ala 
[while operating] 
"Power Supply Failure" 
"12C Communication 
Failure" 
Battery Warning: 
"Extremely Low Battery" 

Alert Message: 
"NO PICC SIGNAL" 
Alert Message: 
"RA Off" 

High 
[Red] 

Moderate 
[Yellow] 
Moderate 
[Yellow] 

System failure 
detected while 
running. 

Internal battery is 
almost fully 
depleted. 

Patient lead is 
disconnected. 
Patient lead shows 
poor electrical 

Corrective Action 
Remove monitor from service for repair 
by qualified biomedical engineer. [Note: 
button is provided to enter service 
screen which allows user to recover 
patient files.] 

Remove monitor from service for repair 
by qualified biomedical engineer. [Note: 
button is provided to enter service 
screen which allows user to recover 
patient files.] 
Plug monitor into AC power and con­
tinue use. Alarm may be cleared by 
pressing enter on remote control or by 
touching "OK" on the screen. 
Check ECG Alligator Clip and connec­
tion to Remote Cable. 
Check connections from patient cable to 
ECG pads on patient. Consider 
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"LL Off" connection. replacing ECG pad if excessive noise or 
"LA Off" wander in ECG waveform. 
"Leads Off" 
Informational Low Confirm selected None 
Message:" ... confirm [Grey] action, such as 
entry ... " "Finish Case", or 

"Delete File" 

Note: High priority alarms can be reviewed from settings/service screen by pressing the "LOG" 
button on the settings service screen. This displays the sys~ log file [with date/time stamp] 
which shows the results of all power-up tests and high p( 

11. ELECTROMAGNETIC C PATIBILITY DECLARATION 
Table 1 
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Guidance and manufacturer's dedaration - electromagnetic emissions 

Tradenam monitor is intended for use in the electromagnetic environment specified below. The user of the f radename i 
assure that It is used m such an erMronment. 

Emissions test 

RF emissions 

CISPR 11 

RF emissions 

CISPR 11 

Harmonic emissions 

IEC61000-3-2 

Voltage flw:tuaticrns/ 
flicker emissions 

IEC 61000-3-3 

Table 2 

Compliance 

Group 1 

Class A 

Class A 

Comp!ies 

Electromagnetic environment - guidance 

fradename i"" uses RF energy only for its internal foncbon, Therefore, its 

RF emissions are very low and are not likely to cause any interference in 
nearby electronic equipment. 

1tradename I'''' is suitable frir use in a!! establishments other than domestic 
and those directly connected to the public low-voltage po,Ner supply net­
work that supplies buildings used for domestic purposes. 

fradename ~"·' should be set up and used per instructions In this manual to 
insure electromagnetic emissions are at acceptable levels, 

Guidance and Manufacturer's Declaration - Electromagnetic Immunity 

~~adenameJ monitor is intended for use in the eienrnmagnetic envirnnrnent specified !w!o;,v The user of fradename r" 5hould J:;sure thJt 
it is used In such an 1~nvkonrni:~nt. 

IMMUNITY lest !EC 60601 Test Level Compliance Level 

Electrostatic discharge (ESD) ± 6 kV contact ± 6 kV contact 

IEC 61000-4-2 ± 8 kV air ± 8 kV air 

Electrical fast transient/ -f 2 kV fnr power 1: 2 kV for pov.1er 
burst supply lines supply lines 

IEC 61000-4--4 ± 1 kV for input/output ± 1 kV for input/output lines 
lines 

Electromagnetic Environment - Guidance 

Floors should be v✓0od, concrete or ceramic tile. 
If floors are cmrered with ·,ynthetic rnateda!, the 
relative humidity :J-wuld be at !east 30 %,, 

fvlaim poweI· quality should be that of a typical 
commercial or hospital environnwnt. 

Surge ± 1 kV line(s) to line(sJ 

IEC 61000-4-5 ± 2 kV linE'{s) to earth 

± 1 kV line(s) to !ine{s) Mains po\;ver· quality should be that of a typical 
comrnerci;.0;! or hosprtal enviwnrnenL 1: 2 kV line(s) to earth 

Voltage s!hort inti:'.rrup-- <5 ;.-; Ur 
tions and voltage variations (>95 %, dip in i.l,) for 
on power '.,upp!y input lines 0,5 cycle 

IEC C.1000-4-11 40 % U, 

Pov/er fnc,qua2ncy 
(50/60 Hz) magnet.ic field 

IEC 61000-4-8 

(60 c;,/, dip in UT) for 5 
cycle:, 

<5 ~13 L.lr 
(>95 % dip in U;) for 5 s 

3 A/rn 

<5 'h, U, Mains power· quality should be that of a typical 
i.>95 % dip in U,) for 0_,5 (yde o:imrnen:ia! or hospital envimrmwnt. 

40%U, 
{60 '}fa dip in U,) for 5 

70%U, 
(30 ·% dip fr1 U,) for 2.5 cycles 

.3 A/m Po%'<?r fr,c,qua:mcy rnagnetic fic•lds should be at 
level, chiracterist.fr. of a typical location in a 
typical r.onit-riei-cial or hospital environment 

NOTE UT is the a.c. mains voltage prior to application d the test level. 

Table 3 
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Guidance and manufa.cturer's dedaretion - electromagnetic immunity 

radename monitor· !s int,:,nded fen- ,is,:, in the electromagnetic envirornnm1t speciffo,d below. The, user of fradename [" should assure 
t ·1at it :1-s usPd !n such an i~n'./ironrnent. 

!MMUN!TY TEST 

Conducted RF 

!EC 61000-4-6 

Radiated RF 

!EC 61000-4-3 

!EC 60601 TEST LEVEL 

150 kHz to 80 ~vlHz out­
;ide IStvl band,:' 

3 V/rn 

80 fvlHz to 2.,5 GHz 

Compliance Leve! 

3 V/in 

.3 V/in 

NOTE 1: At 80 MHz and 800 MHz, the higher fr2quency range appl!es. 

Electromagnetic Environment - Guidance 

Pon:able and mobile RF cornn;i, ·,· f'quipment shc,uld be 
used no closer to any part of 1Tradename '", including cables, 
thJn the recommended ~eparation di.stance calculated from the 
equation applicable to the frequency of the trans,T,itter, 
Recommended separation distance 

,~'=1} [;:;.}} 
,,3 ..,__,.,__-\j J:,. 

d ,,- 1,2 ~/ I> 80 MHz to 800 rvlHz 

800 fAHz to 2, S GHz 

where PL the maximum output po,Ner rating cf the tran:;m!tter 
in \.Vat.ts (VVj af .. rordlng to the transtnitter rnarnJfacturer and dis 
the ref .. (H"nrnended :~epatat.i"{)n di:~tan(:e in tnetres {rn}.ti 

F!eld strengths frorn fo:ed RF han,,mitts:,rs, a, dete,mim:,d by an 
0!ectro:rnagni2tic :;ite 9.Jf\lf-?y/,;houid bE:' less than the rornp!iar:ce 

!eve! in each frequency n,nge." 

lnte1·ference mav c>ccur in the vidnit.y Gf equipment 
rnarked t,vith the f<)!iov,e1ing syrnbo!: 

"r \\ 
\((•i)) 

A 

NOTE 2: The:,e guidelines may not app!v in all situat.ii.,,i:;. Electromagnetic pwpagation is affected 
structure,;., objects and peoplE·. 

abwrptwn and reflection frmn 

_., Field strengths frorn "fixed tra,v;rr,!tter,, such as ba.w •;tation<; for radio (ce!lular/ccm-Jiess) teiephrn,e,; and land mobile i·arh·,s, ama­
teur radio, AM and FM radio broadcast and T,j broadcast cannot be pn:,d!(te,d theoretically with -Jccuracy. To asse% the, dectro­
rnagnetic envirnrnnent due to fixed RF tran,,mitters, an electmrnagnt!tic site .stwiey .should be con,idered, If the mic'as,irnd fiac,ld 
stn:mgth in th,:, iocation in v,thich the Celerity is used exceed, the applicable HF rninp!iance level above, the Cderity shouid be 
obsHrved to vedfy r:orrnal op(--ration, !f abncrrnai pE1tf0nnancE- is obs{?rVE1d., additional fl:H?asurr:-s inav be neces,sary, such as re-­

orienting m relocating the Celedty 
b Over the, frequE,ncy ,·,:,nge E,O kHz to 80 MHz, field strength,, shmiid be less than 3 V/m. 
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Table 4 

Recommended separntion distances between portable and mobile RF comrmmications equipment and the Celerity"" monitor. 

fradename I''•' nwnitor is intended for lhe in an ,:,!ectromagnetic environment in whirh radiated RF disturbance, are contm!!ed. The 

,VifT or the monitor can help prevent electromagnetic mterfer!?nce by maintaining a min,rnurn distance betv:nm portabie and mobi1e 
RF cornrnunkation,; equipment [tnmsmitters) and the nwn1tor a:; r·nommended bekw1t\ according to the maximum out.put ptYNH of 

the crnTmH.mications equipn1ent. 

Rated maximum output 

power of transmitter 

Separation distance according to frequency of trammltter 
m 

150 kHz to 80 MHz 80 MHz to 800 MHz 800 MHz to Z,5 GHz 

Vi ,-
d-1,2 •./ P 

o,m 0,12 0,12 

0,1 0,.38 

1 1,2 

3,8 

100 12 12 23 

For tran°,rnitter0, ,·ated at a maximum output pov,er not listed above, the recommended separation distance din meter', (m) can be 

determined using the equation applicable to the frequency of the transmitter_, where P is the rnaximum output pm,ver r·ating of the 

tran:;mitter in watt:; ('N) according to the transmitter manufafturer. 

NOTE 1: At 30 MHz and 300 MHz_, the separation distance for the higher frequency range applies. 
NOTE 2: Tlwse guidtdine,, may not apply in aH ,;ituations E!ectn:irnagrwti,: propagation is affected by absorption and n,flection from 

str ,.inure,,, objects and 1.,eople. 

12.2. 

ly should be tested at least annually by a 

ty. Testing should be performed immediately 
ged. 

• Phone: 

following information available: Model of unit, serial number, date 

of problem. 

12.3. Training 
Contact your local sales representative to schedule training. 

12.4. Returning Unit for Repair 
Contact the Technical Service Department. If it becomes necessary to return a unit for repair, 
then you will be issued a Return Authorization [RA] number. 

Clean and decontaminate monitor and cables prior to returning these items for repair. 
Package monitor carefully for return and mark the RA number on the outside of the box. 

Monitors will not be accepted for service without an RA number. 
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Ship monitor to USA service at: 

Phone: 

Warning Users should never disassemble the monitor. Refer servicing to qualified biomedical 

Warning 

Warning 

engineer for repair. 
Only a trained biomedical engineer may service this de 
disconnect the AC power adapter and remove the bat 
Never perform unauthorized modifications to the m 
result in serious injury to the patient or the user ...• •• 

12.5. Disposal of Unit 
Follow labeling instructions on battery for its 
products and does not present a hazard f ... · •• 

13. LIMITED WARRANTY 

of this instrument. This warranty i 
set forth herein, whether express 
not limited to, any implied warrantie 

patient, diagno • 
control directly 
obligation und 

e. Service personnel should 
• fore servicing the device. 

rdware or software. This could 

oes not contain any lead 

sed in the design manufacture 
I other warranties not expressly 

law or otherwise, including, but 
ss for a particular purpose . 

. s other factors relating to the 
s eyond 

use. 
of this instrument and 

• . r consequential loss, damage or expense 
ent. neither assumes, nor 
r or additional liability or responsibility in 

ssumes no liability with respect to 
erilized, modified or altered in any way, and makes no 

but not limited to merchantability or fitness for a 

Trademark Notifications 
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8. Proposed Accessory Pack Instructions for Use (IFU) 
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Tradename 

INSTUCTIONS FOR USE 

Tradename pnstructions for Use: These instructions are for use in conjunction with the 
Owner's Manual. 

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

INDICATIONS FOR USE 

• The I Tradename lis indicated for the positioning of Peripherally Inserted Central Catheters 
(PICC) in adult patients. It provides real-time catheter tip location information by using the patient's 
cardiac electrical activity. l Tradename ~ is indicated for use as an alternative method to chest 
x-ray or fluoroscopy confirmation of PICC tip placement in adult patients. 

Note: Limiting, but not contraindicated, situations for this technique are patients where cardiac 
rhythms may change presentation of the P-Wave: 

Atrial fibrillation 
Atrial flutter 
Severe tachycardia 
Pacemaker-driven rhythm 
Chronic Obstructive Pulmonary Disease 

Such patients are easily identified prior to PICC insertion. Use of an additional confirmation method 
is necessary to confirm catheter tip location. 

INTENDED USE 

• The I Tradename lis intended to provide real time tip location information of a central venous 
catheter by ut11izat1on of ECG to observe P-wave changes as the tip approaches the right atrium of 
the heart via the superior vena cava. 

CONTRADICTIONS 

• There are no contraindications associated with thel Tradename I Consult catheter Instructions 
for Use for Possible Catheter Contraindications. 

WARNINGS 

• Thel Tradename lworks with the normal sinus rhythm of the heart. Do not rely on ECG signal 
detection for catheter tip positioning when interpretation of the external or intravascular ECG P­
wave is difficult. For example, when: 

P-wave is not present 
P-wave is not identifiable 
P-wave is intermittent 

• Place ECG adhesive electrodes carefully at locations indicated in these Instructions for Use and 
ensure good skin-electrode contact. Failure to do so may cause unstable ECG waveforms and/or 
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ECG waveforms that are not described in these Instructions for Use. 
• All components in the accessory pack are single use items. Do not reuse or reprocess. 

• Monitor catheter tip placement during insertion procedure and verify catheter tip location placement 
using your institutions' guidelines. 

• Failure to verify catheter placement may result in serious trauma or fatal complications. 

• Inspect package and product prior to use to verify that no damage has occurred during shipping. 

• Reuse or reprocessing may compromise the structural integrity of the device and/or lead to device 
failure which, in turn, may result in patient injury, illness or death. 

• Reuse or reprocessing may also create a risk of contamination of the device and/ or cause patient 
infection or cross- infection, including, but not limited to, the transmission of infectious disease(s) 
from one patient to another. 

• Contamination of the device may lead to injury, illness or death of the patient. 

• After use, dispose of product and packaging in accordance with hospital, administrative and/or local 
government policy. 

PRECAUTIONS 

• NEVER cut the stylet or stiffening wire. 

• Never use excessive force to advance/ remove the stylet as it may damage the device or result in 
patient injury. 

PROCEDURAL INSTRUCTIONS 

1. Prepare for Use of Celerity™ System 
• Prior to use, the clinician must read and understand all labeling and instructions provided 

with the I Tradename I (including Owner's Manual). 
• Follow manufacturer's instructions provided with all accessory devices. 

2. Identify Catheter Insertion Site 
A. Refer to catheter manufacturer's Instructions for use. 
B. Mark planned insertion site on patient's arm. 

3. Determine External Surface Measurement 
A. For central venous placement, the recommended target tip location is the lower 1/3 of the 

Superior Vena Cava (SVC)/right atrial junction. 
B. Use the following guidelines during patient positioning and measurement. 

• When possible, ensure patient has both shoulders in contact with the bed. Patient 
should not be rotated during measurement procedure. 

• When possible, measure directly on patient's skin. Measuring over clothing, bedding, 
existing ECG adhesive electrodes, wound dressings, or other personal and/or medical 
equipment may introduce measurement error. 

Note: External surface measurement can never exactly duplicate the internal venous 
anatomy. 

C. Measure path from the planned insertion site using the following external landmarks: 
• Insertion site to axillary crease. 
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• Axillary crease to right clavicular head. Measure to the right clavicular head for both left 
and right-sided placements. 

• Right clavicular head to the right sternal border at the third intercostal space. 

Note: The first intercostal space may be difficult to palpate due to its proximity to the clavicle. 

Right-Sided 
Placement 

Figure 1. External Surface Measurement 

D. Record External Surface Measurement 

4. Prepare Electrodes 
A. Attach ECG Patient Cable to the three ECG snap leads. 
B. Prepare and attach ECG adhesive electrodes per the following steps. 

Left--Sided 
Placement 

Caution: ECG adhesive electrodes should be applied only to intact, clean skin (e.g. not over open 
wounds, lesions, infected or inflamed areas). For best results use the supplied ECG adhesive 
electrodes. 

a. Attach ECG adhesive electrodes to all three ECG snap leads. 
b. Remove backing and press ECG adhesive electrodes firmly onto skin at the specified 

locations. 

Warning: Place ECG adhesive electrodes carefully at locations indicated in these 
Instructions for Use and ensure good skin-electrode contact. Failure to do so may cause 
unstable ECG waveforms and/or ECG waveforms that are not described in these 
Instructions for Use. 

c. Black ECG snap lead/adhesive electrode on the patient's left upper chest. 
d. Red ECG snap lead/adhesive electrode on patient's lower left side, inferior to the 

umbilicus and laterally along the mid-axillary line. 

Caution: Placement of red electrode outside of this region may result in reduced ECG 
performance. 

e. White ECG snap lead/ECG adhesive electrode on patient's right upper chest. 
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Figure 2. Electrode Placement 

Caution: If skin irritation occurs, discontinue ECG adhesive electrode use immediately. 

C. Evaluate baseline ECG waveform: 

• Withl Tradename !running in Surface Mode, the external ECG waveform should be 
visible and stable at this time. 

• Verify that the P-wave is present, identifiable and consistent on the main screen of the 
I Tradename I 

• Obtain snapshot of baseline ECG. 
• Enter surface external measurement. (See Step 3-D). 

• Enter cut length. 

5. Prepare Sterile Field 
A. Set up sterile field according to catheter Instructions for Use and institutional protocol. 
B. Cover the Remote Control Cable with sterile Cable Cover (provided in the ECG 

Cable Accessory Pack). 

6. Prepare Catheter 
A. Follow catheter manufacturer's Instructions for Use and institutional protocol. 
B. Trim catheter to length per the following steps. 

• Determine the desired indwelling catheter length based on clinician measurement 
technique and experience, typically this is the measurement from the zero mark on the 
catheter to the predetermined catheter external Surface Measurement, See Step 3-D. 

• To ensure adequate catheter length to reach maximum P-wave amplitude, it is 
recommended the trimmed catheter length is 2cm more than the external/surface 
measurement. 

• Retract the stylet until it is well behind targeted catheter cut location. Do not entirely 
remove the stylet from the catheter. 

Note: Catheter depth markings are generally in centimeters - refer to catheter labeling. 

• Follow catheter manufacturer's Instructions for Use for trimming. 

Caution: NEVER cut the stylet or stiffening will occur. 

• Inspect cut surface to ensure there is no loose material. 
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• Ensure stylet tip is intact. 

Caution: Never use excessive force to advance/remove the stylet as it may damage the 
device or result in patient injury. 

C. Prior to catheter insertion, ensure that the stylet tip is contained within the catheter, but not 
more than 1 cm from the trimmed end of the catheter, secure stylet within the catheter 
manufacturer's Instructions. 

I\ 

I \ 
r l 

✓ Cweci 

(8),--

® '""'""'' 

Figure 3. Sty/et Tip Position In Catheter 

Warning: Ensure that the stylet tip does not extend beyond the trimmed end of the catheter. 
Extension of the stylet tip beyond the catheter end combined with the kinking and excessive 
forces may result in vessel damage, stylet damage, difficult removal, stylet tip separation, 
potential embolism and risk patient injury. 

D. Attach saline-filled syringe and flush catheter. 
E. Remove the syringe after flushing. 

7. Catheter Insertion 
A. Perform ultrasound and locate vessel. Follow ultrasound system Instructions for Use. 
B. Follow catheter Instructions for Use regarding Venous Access and Catheter Insertion. 
C. Connect the end of the Remote Control Cable through the cable cover to the ECG Clip 

Cable (provide in the ECG Cable Accessory Pack). 
D. Secure the ECG Clip Cable (alligator clamp) to the proximal end of the stylet. 
E. Place Celerity™ System monitor in 'PICC Mode' and insert catheter per manufacturer's 

Instructions for Use. 
F. Flush catheter with saline and wait for intravascular ECG waveform to stabilize on monitor 

screen. 
G. Verify that the P-wave on the intravascular ECG waveform is present, identifiable, and 

consistent on monitor screen. 

Warning: Do not rely on ECG signal detection for Catheter tip positioning when interpretation of the 
P-wave is difficult. For example, when: 

P-wave is not present 
P-wave is not identifiable 
P-wave is intermittent 

8. Catheter Tip Guidance and Positioning 
• Figure 4 shows approximate catheter tip positions and representative intravascular ECG 

waveforms. 
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A: No evident P wave changes - catheter tip positions and representative intravascular ECG 
waveforms. 
B: P wave at its maximum height - catheter tip is in the lower½ of superior vena cava/right atrial 
junction. 
C: Downward deflection on the leading edge of the P wave - catheter tip is entering the right 
atrium. 
D: Biphasic P wave - catheter tip is within the right atrium. 
E: Inverted P wave - catheter is approaching the right ventricle. 

A B C D E 

t /: 
_/ \,.Ji~'"·= 

Figure 4. Representative ECG Waveforms 

A. As the catheter is advanced toward the SVC/Right atrial junction the P-wave height will 
increase. 

B. Advance Catheter until downward deflection is seen on the leading edge of the P-wave. 
Select the "snapshot icon" using the Remote Control Cable to save FCG waveforms. 

C. Enter Exposed Catheter length 
• 'Exposed length' is measured by the cm of catheter length outside of the body 

D. Pull catheter back until maximum P-wave is achieved. Select the "snapshot" icon using the 
Remote Control Cable to save the ECG waveforms. Refer to the Owner's 
Manual. 

Note: P-wave may continue to increase in amplitude when initial downward deflection is observed. 
In this case, adjust catheter tip position to maximum P-wave amplitude with no downward deflection 
as shown below. 

9. Complete PICC Placement Procedure 

A. Follow catheter Instructions for Use and institutional protocol. 
Remove stylet 
Aspirate and flush catheter 
Secure catheter 

Caution: If the catheter is dislodged during insertion (e.g. removal of sheath, securement, or 
other accidental retraction) repeat steps 8B-E. 

B. Select the "Finish icon" using the Remote Control Cable. The Bundle Protocol in Figure 5 will 
appear on you1 Tradename !Confirm all Bundle Protocol Parameters have been met. 
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Catheter Insertion 
Catheter advanced to target without resistance? 
Stylet removed from catheter without resistance? 
Catheter Functionality 
Positive/free flow blood return (all lumens)? 
Flushing without resistance (all lumens)? 
Objective Assessment 
US assessment of internal jugular vein negative for catheter? 
ECG tip location agrees with surface measurement(+/- 2cm)? 
ECG P Wave Assessment 
Initial P wave downward deflection noted and documented? 
P wave amplification noted & highest waveform documented? 

Figure 5. Bundle Protocol Questions 

C. Remove drapes and ECG adhesive electrodes and discard according to institutional 
protocol. 

Caution: ECG Adhesive Electrodes may damage the skin if removed carelessly. 

D. Disconnect Remote Control Cable from ECG Clip Cable. 
E. Dispose of the single use ECG Clip Cable, Cable Cover according to institutional protocol. 
F. Retain the reusable ECG Snap Leads, ECH Patient Cable; Remote Control Cable and clean 

per institutional protocol. 

10. Finalize Celerity System 
• Using 1 Tradename ~' complete the Bundle Protocol to close the patient file. 

Warning: If all Bundle Protocol parameters are not met, radiographic confirmation is required 
before use. 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



WARRANTY 

S'i:1-lHOL TAlH.I. 

[iii] 

cm 

On 

Read An_·nrEpc:tn:._.,~r:;,_g Doci_nne:nt:,_; 

fo.r i::-npc·r'to.nt :C:.'.af~ty-!'el<:t:':'l:'-d 
i-r_;_fr_;1·nu:t:':ion, 

Rated type CF patfont pr-Jte.;:t-ion. 

Dncurnents 

Keep Aw,1.y frryr!l .:~,1..:1.nJi.ght 

Upper- Lic:ait of-J,3mpe:rature 

warrants that reasonable care has been used in the design and manufacture 
of this instrument. This warranty is in lieu of and excludes all other warranties not expressly 
set forth herein, whether express or implied by operation of law or otherwise, including, but 
not limited to, any implied warranties of merchantability or fitness for a particular purpose. 
Handling, storage, cleaning and sterilization of this instrument as well as other factors relating to the 
patient, diagnosis, treatment, surgical procedures and other matters beyond 
control directly affect the instrument and the results obtained from its use. 
obligation under this warranty is limited to the repair or replacement of this instrument and 

shall not be liable for any incidental or consequential loss, damage or expense 
directly or indirectly arising from the use of this instrument. ,either assumes, nor 
authorizes any other person to assume for it, any other or additional liability or responsibility in 
connection with this instrument. assumes no liability with respect to 
instruments reused, reprocessed, resterilized, modified or altered in any way, and makes no 
warranties, express or implied, including but not limited to merchantability or fitness for a 
particular purpose, with respect to such instruments. 

Trademark Notifications 
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9. Proposed ECG and Product Educational Materials 
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Company Name I ECG Education ._ ___ ....;_ _______ ~ 

The Relevance of Catheter Tip location 

There is overwhelming evidence that. improper tip location 
negatively impacts clinical outcomes, A direct link has been 

observed between central vascular access catheter tips located 

outside of the optimal position and venous thrombosis, 
chemical and mechanical vessel erosion, fibrin sleeves, 

spontaneous malpositions, and catheter dysfunction including 
persistent withdraw occlusions, 

The Guidelines Regarding Catheter Tip location 

In ·1998, the National Association of Vascular Access Netvvorks 

(N/i,VAN now AVA) issued a pmition stc1tement recommending 

that. the optimal location for the tip of peripherally inserted 
central catheter (PICC) is the lovver one-third of the superior 

vena cava {SVC), dme to the junction of the SVC and the 

right c1triunL The Intravenous Nurses Society (INS) shares this 
recommendation in their In-fusion Nursing Stc1mfards of Practice 
2011 stating "central venous access devices {CVADs) shall have 

the tip dwelling within the superior vena cava (SVC) near it's 

junction with the right. atrium." 

Other Organizations with Recommendations on Tip 
location !ndude: 

• Oncology Nurses Society-----Access Device Guidelines 2010: 

Distal third of the superior vena cava. 

& Society of lnterventional Radiologists ----Quality Improvement 

Guidelines 2010: cavo atrid regiorL 

Why The Lower 1/3 Superior Verna Cava/Right Atria! 
Junction? 

& Large vein diameter. 

• High velocity blood flow. 

• Improved infusat.e distribution and dilutiorL 

• Position offers the least amount of interference vvith 
vein intima. 

The Vascular Access Specialist Challenge 

& Reduce time to therapy. 

• Achieve consistent cmd accurate catheter placements. 

• Reduce catheter mdpositions, (Rates documented to be 

as high as 30%) 

& Reduce patient radiation exposure. 

• Improve pc1tient satisfaction. 

• Improve clinician vvorkflovv and efficiency, 

The lntf"cwenous Nurses Society Stcmdards of Practice 2011; 
3':i,8 -"Tip location o!- CVAD shall be determined 

radiographically or by other approved technologies prior to 
initiation of infusion therapy," The traditional practices to 

ensure proper tip location !-or peripherally inserted central 
catheter (PICC) placement has included pre-procedure landmark 

and anthropometric (surface) measurements follovved by 

post-procedurd chest radio~iraphy (X-ray), The challenge 

has been in the inherent. inefficiency o!- radio~iraphy c1nd 

the knovvn inconsistency of the interpretation of the PICC 

tip pmition vic1 rc1diographic image, Considering the clinical 
significance and the position of- peer groups such as AVA cmd 

INS regarding proper tip placement, it. is not. only best. practice, 

but also should be the professional standard of practice to 

ensure proper central tip placement is achieved, Consequently, 

clinicians should consider more c1crnrc1te and efficient 
technologies to reach this goal. 

Navigation vs. Tip Location Technology 

Navigation ref-ers to a technology that ascertains information 

regarding genel'al directionality of a vascular access device. 

Tip Location refers to a technology that ascerlc1ins c1 precise 
locc1tion of the distd tip of a vascular access device within the 
superior vena cava (SVC). 

·1. Electromagnetic Catheter Navigation------Technologies that 

utilize eleclm-rnagnetic field detection to illustrate c1udibly 

or visuc1lly catheter direction and general position. These 

systems measure the relationship between the cathetel' 
stylet and its external sensor (chest plate or hand held 

wcmd). These devices require c1 custom stylet wire inserted 
vvit.hin the catheter, These devices are effective in reducing 

cathetel' ma I positions, hovvever they do not provide 

detailed informc1tion regarding the catheter's 
tip location with respect to the heart, 

2. F..lectrocardiograpic {ECG) Tip Location-Technologies 

that employ a saline column OI' stylet as an intracavitary 

electrode to monitor ECG waveform changes as the vascular 

access device approaches finc1I tip position, 
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Electrophysiology of the Heart 

\ -. ;_ (~--··/SA k,d~ 

;:,i:.• :'.,. AV N~:le 

....... 

The heart. is composed of four chambers: right atrium, right ventricle, leh atrium, and left ventricle. 
These chambers are electrically stimulated to contract in specific timed and paced fashion. The heart's 
primary pc1ce maker is a bundle of- cells, known c1s the sinoatrial node (SA node), locc1ted upper pmterior 
1Nc1II of the right atrium. While at rest, the myocardial muscle is negatively charged or polarized. The 
stimulation, called depolarization, causes these muscles to become positively charged and contract This 
depolarization is immediately followed by repolarization. Both depolarization and repolarization are 
electrical phenomena and can be detected by sensors on the skin. These signals are represented by the 
deflections vve see on an ECG st.rip. Electrical signals from the brain arrive at the SA node to stimulate a 
heartbeat, The depolarization spreads from the SA node across the atrium causing the atrial muscle to 
corrlracl while generating the P--vvave. This stimulation reciches the atrioventricular node (AV node) cmd 
passes through a set of- -fibers out to the ventricles. This depolc1rization then spreads across the ventricles 
causing the ventricles to contract. while generating the QRS 'Nave. The repolarization of the vent.rides 
generates the T-wave as the ventricular muscles relax. 

The height or amplitude of- the deflect.ion is a measure of volt.age. Positive deflections are upward on an ECG, 
ne9at.ive deflections are downwarrt ECG analysis examines the shape, consistency, and the time bet.ween 
waveforms elements (deflections) to assess the functionality of the hearts conduction system. 

ECG Examples 

Normal Sinus Rhythm {NSR): Sinus rhythms are a class of 
rhythms which originate at the SA node. Sinus rhythms 
generally travel through the heart's entire conduction 
system without inhibition. 
h!CE: f\JS1'1 is requi,ed foe ,r+able ECG tip loca,ior,. 

Atria! Fibri!!atkm (A~Fib): Atrial Fibrillation is most common 
sustc1ined an-hythmic1. It affects c1s many as 10% of patients 
over 7S yrs. J.\+ib is characterized by small, rapid, erratic spikes 
that may appear like a wavy baseline. A-Fib is caused by an 
unorganized depolarization of the atrial foci. 
1'-ICE: 1\-Fib \Nill not ,tlow accwate ot the P--vvave 
re:;ponse ft,,- f'CG lip locat.ior•. 

Atria! Flutter {A~flutter}: A-Flutter is recognized by the distinct. 
"savv tooth" pattern of P-waves. It is characterized by a series of 
identical "flutter" waves in bcick to back succession. 
[\IOF. 1\-Flune,· \Nt nol allow i.KCU'",Jle 

response fo, ~CG fr} locatior1 

Artifidal Pacemaker: With SA node pace failure, an arti !-icial 
pacemaker may be implanted as a permanent pace making 
source. The demand foature engages when the inherent rate 
of the S/.\ node is insufficient. 
h!CE: k1 at_,iai hc'cd wJ 11ot afow ac:u,ate 

of ,he F'-w,we 'T'sponse tor ECG tp loc1tio11. 
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Assessing P-Waves: 

1, Are they present'? 

2, Do they look alike"? 

3, Do they occur at a regular rate? 

4, Is there one P--wave tor each QRS? 

5. hre they upright.? 

ECG Tip Location Applied: 

Electrodes Defined-Electrodes are placed on the skin surface to detect the faint electrical activity of the heart. ECG tip location 
generally utilizes 3 electrodes. These electrodes are placed on the body in what is knovvn as Einthoven's Triangle; right arm (RA), 

left arm (LA), left leg (LL). The three electrodes are colored white {RA), black (LA), and 
red (LL) in acrnrdcmce with the American Heart Associc1tion {AH/i,) standc1rds. 

hlOTE: The,;e color st;_rncJc1,·ds are not uni\1ers,c1I. The lr•re,·,·1atona: Electrolechiicd ConT1issio1·1 
,IEC) has differ en I_ color sta11da,ds, red (?A), CL\), acid greer, CL). I°Iace decLcdes cdy 

on cl,'"an, 

ELECTRODE PLACEMENT MNEMONICS: 

"White to the righL Red to the ribs. Black on top." 
"White to the righL Smoke (black) over fire (red)." 

ECG Tip Location Explained 

In ECG tip location, the catheter itself becomes an intracavitary traveling electrode, /.\s the catheter advances toward the SA 

node the electl"ical activity is monitored. This activity appears on ECG as a pmgressively larger P~wave. As the catheter enters the 
superior vena GIVil (SVC) the P--wcwe response will reflect the cc1theters proximity to the SA node within the upper right atrium, 
In this fashion, we can identify an anatomical landmark (the SA node), from which to base our catheter tip location. 

Figure 1 

No evident P.-wave 

d1a~n9~"1-S indi<:ates 

a catheter is not in 

acceptable position. 

Figure 2 

A P.-wave at its maximum 

hd9ht will indi<ate the 

catheter is in the !ov1;er 

'li3 of superior vena cava:/ 

ri,;ht a;:rial juns:tion. 

Figure 3 

A downward defler.tion 

on th~ \iadill!J ,~dg,~ of 

the P~wave indicates the 

catheter entering the 

ri9ht atriun,. 

figure 4 

A biphask P--wave 

indicates the rn;:heter i,; 

within the right atrium. 

Figure 5 

An inverted P.-wave 

indirn;:es a s:athScter 

is approaching the 

right ventricle. 
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Leads Defined 

Two electrodes form a bipolar lec1d. Lec1d I is a laterd view from the RA to L/l, electrodes. Lead II is an inferior view from the RA to 

the LI.. electrodes. In ECG tip locc1t.ion it. is generc1lly lead I or Lead II that is monitored. For the purposes of central line placement 

lead I or lead II is generally monitored. Lead I monitoring implies the electrical activity is measured from right arrn to left arm. Lead 

II ECG monitoring implies that the electrical activity is mec1sured from the right arm to the left leg. 

ECG Connection Techniques 

Guidewire Tedmique-----ln this method the metal guidewire or stylet within the catheter is used as our conductive material to 

receive the electronic signals from the heart {Si\ node). In this technique the wire must not advance beyond the tip of the 
catheter being placed. 

References 

Dariuslmia, 5., et al. {2010). Quality improvement guidelines for central venous access. J Vase Inter Rad. 21 :976-98'1 

Gebhard, R, et al. {January, 2007) The accuracy o-f eleclmcardiogram--corrlmlled central line placement. A&A. 104('1):65-70 

Hoffman, MA, Langer JC, Pearl RH, et al. (1938) Central venous catheters --- I\Jo x-rays needed: A prospective study in 50 consecutive 

infants cmd children. J. Pedic1tric Surgery. 23:1201--3 

Hostetter, R., Nakasawa, N., Tompkins, K., Hill, B. (2010). Precision in central venous catheter tip placement: ts review of the 
literature. JAVA. 15(3): 112-125. 

Huf!-, J. {1997). ECG Workout.: Exercises in J.\rrhythmia Interpretation. (3rd ed). Lippincott., New York 

Intravenous Nurses Society (11\JS). (2011). Standards of Practice 

Journal o-f Vascular Access Devices {JVJ.\D), NA\/i\N Position Statement. (Summer, 1998). Tip location o!- peripherally inserted central 

catheters. 

Madi as, J. (2003). lntracardiac (Superior Venc1 Cava/Right Atrial) ECG5 using saline solution i1s the conductive medium for 

the proper positioning of the Shiley hernodialysis catheter- is it not time to forgo the post insertion radio~iraph? Chest. 
124, 2363-2367. 

Moureau, N., et al. {20'10). Electrocardiogrcm1 (EKG) guided peripherally inserted central catheter placement and tip position: 

Results of a trial to replace radiological confirmation. JAVJ.\. 1':i(l): 8-14 

Oncology Nurses Society. (2010). /l,ccess Device Guidelines: Recommendations for Nursing Practice and Education (3rd ed). 

Petersen, .J., Delaney, JH, Brakstad, M'f; Rowbotham, RK, Bagley, CM. (1999). Silicone venous access devices positioned with their 
tips high in the superior vena cava are more likely to malfunction. J.\M J Surg. 173:33 .. 41 

f'it.tiruti, M., La Greca, /:,., & Scoppett.uolo, G. (2011). The electrocardiograph met.hod for positioning the tip o!- central venous 

catheters. J Vase Access. DOI: 10.530'1/JVJ.\.2011.8381 

Pittimli, M., Scoppettuolo, G., LaGreca, A., Emoli, A., Bruitti, A., Migliorini, I, et ell. (2008). The EKG method for positioning the tip 
of PICCs: Results from two preliminary studies. Jf-1\//:,. 13(4):179-186 

Tierr1c1y, 5., Katke, J. & Langer; J. (2000). Cost comparison of- electrocardiography verses -fluorosrnpy for central venous line 
positioning in children. J J.\rn Coll Surg. 191{2): 209--211. 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



2 

Introduction to Tip Location 1,2 

The correct position of a central venous access 
catheter tip is just above the level of 

the right atrium, in the lower (distal) third of the SVC@ 

PICC 

Heart 

Pl CC line enters body here 
Diagram showing a PICC line 

Pulmonary 
Valve •"' 

Tricuspld •'"" 
Valve 

Inferior Vena Cava 

Pulmonary 
Vein 

""•,··,Aortic 
Valve 
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Guidelines Regarding Catheter Tip Location 1,2,3,4 

Infusion Nurses Society 
(2011) 

Society of lnterventional Radiologists 
(2010) 

3 

Central venous access devices (CVAD) shall have 
the tip dwelling within the SVC near its junction 
with the right atrium. 

Cavoatria I region 
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Locating the Cava-Atrial Junction 1,3,4 

The cavo-atrial junction {CAJ) is the point at which the superior vena cava 
meets the right atrium& This area of high blood volume (hemodilution) and 

turbulence creates a favorable location for delivery of IV medication~ 

• Catheter tip is too short (proximal SVC or in the in nominate veins) 

• 10% to 50% increased risk of venous thrombosis, fibrin sleeve, vein erosion, catheter 

dysfunction 

• Spontaneous malposition (up into U) 

• Catheter tip is too long (in the lower portion of the RA, RV, or beyond) 

• increased risk of arrhythmia, tricuspid valve dysfunction, atrial thrombosis, myocardial erosion 

(cardiac tamponade) 
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PICC Tip Positioning without ECG 2,3,7,8 

Traditional practices- included procedure landmark and anthropometric 
measurements followed by post-procedural chest radiography (x-ray). 

Challenges with this practice include: 

• Inefficient placement (malpositions) 

requiring repeat x-rays 

• Inconsistency in required post-procedure 

x-ray interpretation by MDs 

• Delays in clearing the PICC for use 

Tip location of central venous access 

devices shaU be determined 

radiographicaUy or by other approved 

technologies prior to the initiation of 

infusion therapy. (I usion Nurses Societ}f; 2011) 
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Navigation vs. Tip Location 3,4,7,s 

avigation 
ti::chr1ologv that regardir1g general 

+~t'-) 
:::._. ~~l 

redtJcing rr1alpositions_; 
regarding the 

Tip Locati n 

t:ievic:es or st1pplerr1er1t to 

6 
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Electrocardiogram (ECG) Guidance 3A,7,8 

• The catheter tip location is verified by observing the ECG 

• An intra-cavitary electrode connected to the PICC (stylet, 
guidewire, or saline column) and three surface electrodes 
are placed on the patient's skin. 

• The voltage across the electrodes indicates changes in the 
p wave as the catheter approaches the SA node (primary 
pacemal<:er of the heart) 

"White on the right, smoke over fire" 
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How ECG tip verification works 4,8,9 

• The PICC is advanced while 
monitoring the p wave and 
observing changes in amplitude 

• The heart's primary pacemaker is a 
bundle of cells, known as the 
sinoatrial node or SA node and is 
located in the upper posterior wall 
of the right atrium. 

• As PICC nears the SA node the exact 
catheter position can be determined 
by these changes 

• When the p wave is at its maximum 
amplitude just prior to downward 
deflection the tip is at the CAJ 

8 

Si:n(;<atrhd 
node \SA node) 

Electrical 
sequence 

T 
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P-Wave Correlates to Catheter Proximity 4,8 

No evident P A P wave at its A downward A biphasic P An inverted P 

wave changes max height wi 11 defection edge wave wave 

indicates a indicate the of P wave indicates indicates a 

catheter is not catheter is in indicates the the catheter catheter is 

in acceptable the lower 1/3 catheter is within the approaching 

position. of SVC entering the right atrium. the right 
right atrium ventricle 

9 
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Limitations 

Limiting/ but not contraindicated/ situations for this technique are 
patients where cardiac rhythms may change presentation of the P­
wave: 

• Atrial fibrillation 

• Atrial flutter 

• Severe tachycardia 

• Pacemaker-driven rhythm 

• Chronic obstructive pulmonary disease (COPD) 

Such patients are easily identified prior to PICC insertion 
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Assessing P Wave 9 

• Are P waves present? 

• Do they look alike? 

• Do they occur at a regular rate? 

• Is there one P wave for each QRS? 

• Are they upright? 

11 
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Normal Sinus Rhythm 9 

• Sinus rhythms originate at the SA node & generally 
travel through the heart's entire conduction system 
without inhibition. This is a 11normal" rhythm. 

• Rate 60-100 beats per minute* 

* Sinus bradycardia looks similar but with rate less than 60 
Sinus tachycardia likewise but with rate greater than 100 
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Atria I Fibrillation 9 

• Atrial fibrillation is the most common sustained arrhythmia. It affects as 
many as 10% of patients over age 75. 

• A multitude of foci initiate impulses causing a chaotic irregular atrial 
rhythm having no pattern or shape 

• Atrial rate can exceed 400 beats per minute but most are blocked by the 
AV node and considered under control by medication when heart rate is 
between 60-100 beats per minute 

• Mistaken for Atrial Tachycardia but AT hasp waves with multiple shapes 
that vary and a rate 120-150 

A-Fib will not allow accurate P wave interpretation for ECG tip location 

r-J - I""' - /"'-./ f"-" ("-/ 
V IJ V \I V 
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Atrial Flutter 9 

• Atrial flutter is recognized by P-waves with a "saw-tooth" pattern or 
resemble a "picket fence" 

• Characterized by a series of identical flutter waves in a rapid, repetitive 
fashion 

• Atrial rate is between 250-400 but most impulses are blocked by the AV 
node. 

A-Flutter will not allow accurate P wave interpretation for ECG tip location 
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Artificial Pacemaker 9 

• With SA node pace failure, an artificial pacemaker may be implanted 
as a permanent pace making source. The demand feature engages 
when the inherent rate of the SA node is insufficient (too slow) 

An artificially atrial paced heart will not allow accurate interpretation of 
the P wave response for ECG tip location. 
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2 

@ 

I ti s 

The I Tradename I is indicated for use as a 
supplemental aid in positioning for Peripherally 

Inserted Central Catheters (PICC) in adult patients. 

It provides real-time catheter tip location information by using 
the patients cardiac electrical activity. Confirmation of tip 

placement should be verified according to clinical judgment and 
established hospital protocol ( e.g. chest x-ray1 fluoroscopy). 

Note: Umiting but no contraindicated 1 situations for this technique are patients where cardiac rhythms rnay 
change presentation of the P-wave: Atria! flbrrnat1on 1 Atdal flutter, Severe tachycardia 1 Pacernaker-dr1ven 

rhythm and COPD, Such patients are easHy identtfled prior to PICC insertion, Use of an additional confirrnatton 
rnethod is necessary to confirm catheter tip location, 
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Tradename 

AC Power Plug·-----

Remote Box------

Patient ECG Cable 

ECG Snap Lead Set 

ECG Clip Cable 

4 
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r it 

ON STANDBY 

I <!> 

5 Refer to Owner's Manual, 
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6 Refer to Owner's Manual, 
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7 Refer to Owner's Manual, 
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8 Refer to Owner's Manual 
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9 Refer tc Instructions for- Use.-
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Evaluate the baseline ECG waveform in Surface Mode 

10 Refer to Instructions for- Use 
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Use the snapshot icon to obtain an image of the baseline ECG 

11 Refer to nstructions for- Use 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



rf s r t 

Enter the su ace measurempnf 
12 Refer to I Instructions for- Use,, 
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Enter the su ace measuremr"~4, 
13 Refer to Instructions for- Use,, 
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Cover the remote cable 
with the sterile cable 

14 Refer to nstructions for- Use 
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15 Refer to 

Ii I 

Secure the ECG clip cable to the 
pro xi ma I end of the sty let 

Instructions for- Use,, 
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16 Refer to Owners fVlanual 
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17 Refer to instructions for- Use 
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18 Refer to Instructions for Use .. 
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19 Refer to Owner's Manual 
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20 Refer to Instructions for- Use,, 
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Please review Bundle Protocol p.ararneters: 

• Catheter advanced to target without resistance. 
• Sty!et removed fro.rn catheter without resistance. 
• Positive/free flowing blood return (all lumens). 
• Flushing without resistance (.all lumens). 
• US assessment of internal jugular vein negative for catheter. 
• EKG tip location agrees with surface measurment ( + !~2cm).■ 
• Initial Pwave downward deflection noted and documented, 
• P wave art,plification noted & highest wave form documer1ted. 

22 Refer to Dwner's Manual, 
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23 Refer to 

@ 
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2014-03-12-0112 Demo! 

2014-03-12-0104 Demo! 

2014-03-12-0055 Demo 

2014-03-12-0049 Demo 

2014-03-12-0046 Demo! 

2014-03-12-0028 Demo! 

2014-03-10-2054 Demo! 

Jwner's Manual, 

test 

ECGiTip 
mation System 

Pn:i,cedun.~ On: 201 4-0:3-1 2 l'.Ye;,:::;iinning O 1 : 45: 21 

Note: 

Was Bundle 
Pn:docol Met? 

'iii ~ 35 cm auto mv 

d ~ 35 cm auto mv 

~· ~-'-----.:::...._ ___ 0 

iJJ r:::I::J 35 cm auto mv 

;j$l G:J 35 cm auto mv 
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25 Refer to Owner's Manual, 
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27 Refer to Owner's Manual 
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28 Refer to Owner's Manual, 
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30 Refer to Owner's Manual 

r 

ECG Tip Confirmation System V3.0.1a-e 

ServicS!i Soreen· .. status: P¢lw~r~r1Je$'1:. P.Ei~!Seq. 
VoltEtge·· .. Qhec::k: y9ltag.e Qhepk Passecf: 

SV:JiO .. fJV: ,,5,0t2V: 1t.6PMonV: 7;9 
Gain·.Gheck: GaitrCheckPassed. 

VV'a:ti:>hdqg Gh~Qk: Wafch~pg Check Pa~se~'. 
PMon.volt Check: PMon•·GheckPasSed: \11: 11;9 V2X•7.9 
Coil.Gain·Check: cqn Gain•·Che~kPa.ssed. 

Prqgl1:lrn lmc:tg~· Qh~ck: 1.rnage Gheek Passed. 
ij.c;ttter;y~ta;t1.1!?!: \J.:?;f<A:· O.f>W.:·Jii Gye: .. 7.Err: ~~ 

DSPVersion: RevAOQ.;.10 

WWW 
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Knowledge Assessn1ent Quiz 

Phcc;e 

1. Proper Peripherally Inserted Central Catheter (PICC) tip location ls considered to be ... 

LJ The Superior Vena Cava 
LJ The Cen:ral Venous Systen1. 
LJ The uopr-,I 1/3 Supr-,1ior Vena Cava/lrmominate junction. 
[] The lovvu- 1/3 Supet"icr Vena Cava/ewe-atrial _itmctim1. 

2. There is a direct link between improper PICC tip location and ... 

LJ Vr-,1wus thrombosis. 
[] Post pmceciural mal positio1·is/catheter 
LJ M2cha1·iicalkhemical vessel erosion. 
LJ All of the above. 

3. The Intravenous Nurses Society's standard of practice 2011 has recognized radiography as the only approved 
technology to determine tip location. 

LJTn.1,-, 
LJ False 

4. Devices that employ electromagnetic catheter navigation have been proven to be an alternative to radiography 
for tip location verification. 

□ True 

7 False 

5. ECG tip location devices rely on the detection of faint cardiac arrhythmias that central venous devices normally 
induce during insertion. 

LJ Trne 
L"J False 

6. The Sino Atrial Node (SA Node) is considered the heart's prln1ary pace makeL 

l-_]True 
l·_-.-.i False 

7. The SA Node is bundle of cells located ... 

L"J At the inferior wall cf the right ventricle. 
LJ ,1\t the uoper 'Nall of the right atrium 
7 ,1\t the lovver 1/3 of superior vena cava. 
7 VVithin the tissu,-, of the tdc:uspid valve. 

8. On a standard electrocardiograph a P wave represents the depolarization of the ... 

LJ l\icJht ,-miurn. 
LJ Left vr-,ntdc:k,. 
LJ Ri~Jht brunch us. 
LJ Left rnai1·1 c:monary aI·tery. 

9. Identify cardiac rhythm "A". 

LJ Atdal Flutte( 
LJ ~formal Sinus t\hythm 
LJ ,1\systcle 
LJ Atrial Fibrillation 
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10. Identify cardiac rhythm "B", 
L"J Atrial Flutte1 
L"J ,1\systole 
LJ ['Jormal Sinus f1shyth1T1 
LJ Atrial Fib1illation 

·11, Identify cardiac rhythm "C". 
l·_-.-.i r,Jorrnal Sinus Rhythrn 
l·_-.-.i f\tl"ial Futter 
LJ f\tl"ial Fibrillation 
LJ A.systole 

12. Match the electrode with correct anatomical location, 

B, In three lead mode the 
l·_-.-.i Surface E(jG rea(fa1g. 
l·_-.-.i reading 

ECG Tip Location Device displays ... 

LJ Surface and lntracavitary simultaneously. 
LJ r\lone of the abcve 

14. In the PICC mode the ECG Tip location Device displays __ . 
L"J Sutface EGC reading. 
L"J lntracavitary reading. 
LJ Surface and "-,----n,··-,.,,,,., simultaneously. 
LJ [\Jone of the abov,-,_ 

r-" . l 

Ann Arm 

,1,____ __}\i \ ' I; , \ \ Lett 

\ Leg 

·15, As a central venous access device approaches the Sino Atrial Node (SA Node), the P wave ... 
l·_-.-.i Bec:orn(-,s i1Tegular. 

LJ Becomes rapid. 
LJ rfo d1cmcJes occur. 

16. No changes in the intracavitary ECG wave form during catheter advancement may indicate catheter malposition. 

LJ True 
LJ False 

"17, Poor or wandering ECG signals may be caused by ... 
l·_-.-.i Poor electrode contact. 
LJ F'atient n-ioveme1·1t 
LJ Electrical 1·1oise. 
LJ A.II of the above. 
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Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

7 August 2015 

PREDICATE INFORMATION AND LABELING 

1. Predicate Celerity Monitor Back Panel Label Predicate 

angiodynamics 
_J Legal 
- Manufacturer 
-~~l )!;~~it~:~!:; Im; 

U, O• • N LY Caution: Federal (USA) law restricts 
.A..J.., this clevice to sale by or on the order 

of a physician. 

Mise en garde: La lo! tederale (USA) 
limite la vente de cet apparel! par ou 
sur !'ordre d'Lm mededn. 

f:.:~ar!bi)rowr:h, M.A. OT75:2 
Lrn.A 

P:ead User f✓:anuai / Ur-e 
Lf: (Juidf?. (}G Lil~tfri:::c::ate::?.Ur 

(b)(4) 
USA Ctsti.;:m~r $!::::)l!Cf': 800,JtH~M,W 
ww1v.angfodynamlcs .. corn 

Model/ Modale: Celerity'" 

Made in the U.S .. A. 
Fabrique aux Etats~Unis 

Gonfonm.~ to/ Conforrne A: ANSJ/AAMI st~J ESG06-(n~·1( 
!EC St(t& 60iSO·] ~·1 ~-6 &. (;C:(:HJ6 

Gerti tied to/ c~rUfoi ic Cl\r·•,UCS,l\ Std 022,2 No .. 60601 ~1 

[t] 
TYP£CF 

c~v~ 

lr!lertek 
400443"1 

SN 

Input/ 
Entree: i 2v ==: 1.?A 2ow--@ + 
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2. Predicate Celerity Monitor Box Label 

Celerity TM PICC Tip ConfirmaUon System 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

angiodynamics 
U PN ~.~')''T _________ (b)(4f ------·-1 

L---·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-• 

SN 

Ill ~-~ii!1acttirer 
... ~nwr;Oyr1:_f::::::~~~- t:w. 
~ r~;{:;;:;;~ s~f~<:::{ 

M:.:r-lt1:n·@-t3~. MA01}~,z 
US,\ 
us~ C:;;:~l> .. HfW( St'f'iite t...::J:u-nt- :;;41::,i 

Confidential and Proprietary to Nostix LLC 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

3. Predicate ECG Cable Accessory Pack Box Label 

Celerity TM t£) angiodynamics 
EGC Gabie Acce~lilOfY Pac~; 

u P N Pmt_'::!.1'.l'.'.: _____ (b)(4)·-·-·-·-·-·-·-! 
l--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-• 

LJ&ij 5555155550 

Aritf{::Dyn3:ml:::---s., a~~:(.f &-~-e· Ar~gieo-Dynarni:e-,s Logo. a.~~9 tr.ft,jemo:-:Ks, a~~jd}o:=-· r~,;fGtsm:d 
tral,j~::f~:a:fts of A.~gfVDi;=r:,B:m~c, Inc. ar~ affUtate anct c:r a s:ul;,skfB:r'.{ G-eJ9:~fcy ~s, a tr~dern8::-k 
ar:-:d l0t r1;:?9~~t0::-0:cl t:>:r:cd:srr::r:c:r.-:-; 0:~· ~,)-~:0:cli•::::al C,ornponen~::~ .. ln•:::. 

~ ltfg.aii. . :~vtai1:e ::n USA· 
1111 l'-/fa::anrh:o~tun.~r h:t (:3~~~n~, Fa!~:;;, T,~~:t:1:~::;:11 P.:1:1-.; 
Au:~ioDy:-:,,;,1s:,i~,~. ln~..::. (3,~eri~f Fa~is .. r-,f:( 1 S~8fH 
21.=i h1n?st S:t::-B0l 
M.:1r~br;;,r~1~~:]h .. ~;Ji:A. {:-17:52 
US/~ 
U'SA Cu:r::1JJ-mxe:r s~::"'(.:i~B l:.t:{:·-772--6-44-..~ 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

4. Predicate ECG Cable Accessory Pack Pouch Label 

Celerity th4 

EC:(}, Cabl-e Accessory Pack 

~:C~'3·ft.,·fT8:S 

C.t'l:ble C~o:ve"S· 

$ angiodynamics 

[ LOT I 5555'155550 

P,,;:i~:il;'"-~Dyr::a:rnk.:~-, and: r::~e P.,~:1!'.1:,,.-_~Dyna:1-r·-:k:.s ::...o~:'.1c~ are tr·a.d:€-r::::arks a~·ii.ii'i:.'.'w ~-e§~:i-ste:rei:.i 
tr:a~"J:B:rn:a:r~~:: o·f ,ts,r::~g:k)DynB::fl1:ic. l:n:::.-::. an ,~ffUkBte and: "-~:,r· ca ~;ub~:iid:a:ry. •C;-e;ier:lryr i5 ,~ tracie0~1a4: 
s:rn, lGr :p,:;~f:~18~:e:d ·i;;-,a,,--J:B:rFB:r:X. ~-~-r r.-.. ~-edk'.....~:j C~{-~fHP:1:;(.llBnts, l:n,z: 

.......... Leqa! M;a,j,;;, ,:rs US.A: 
-: M:irn.d=a-c:t:ure:a- ·jO G:l:er.is Fa::~s.Tec..t~=:~a:: Paf'X 
-Ar-l·!J::c;:Dy.·:c-~arn,f:,._~s;~ :lrn:; t":H0:m:: Fa}~s .. NY 'l28:n·: 
~•:f:C. Fnn_:1-:~t :St rt=,~A 
~/:lrcff::b,:no,::.:::f,;1:h, ~~:ll~ {i17~i2 
USJ-~ 
USA ·C:f.i:sto:,c:-:,K.ar S:0n,:ic~~~- :&-:-.if~-:r:r:J:--El4:l8 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

5. Predicate Non Sterile Accessory Kit Box Label 

ECG Electrodes and Prep Pads 

uPN ri\~Hrbf(4f ________ i ~ fo•BI YYYY-MM-DD 

!REF] t~i~Hl ~il 4 7 -142 i WT i 5555155550 

...... Le!la! 
B M;1rnfoctl!n1r 
Angi:[J;Dvn-atnics, ln·.::. 
2fi f;Jrt:<:f..t Str:-t:::ft 
Macloornugh. Ml\ 01752 

ij'., ONLY 

lb Nut 
FkAellirn 

Made in USA 
iG c::a::s Fal~s TechiGal Park 
Gli:r1s Fall:;, NY -~ 2e,01 

AnglaDyr::zm:1ii::;s, ;and the A:iglioDynmrik:s Logo ,r.1::e 1mdemarks a;1df.m 
te.gis.te:!'Ed tradernmts d .:\r1~Jiu:Dyr:ami0. hr. f:n affliate ar ;] $Ubsid;::r):1. Ceie:i~< 
Is a inH.iemark f1:rtdl0r ttgis.te::td ttademi{k of ~~t~:.urui Gornponf.~nts,. lnc:. 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

6. Predicate Non Sterile Accessory Kit Pouch Label 

Celerity TM ~ angiodynamics 

1 
ECG Electrodes and Prep, Pads 

3 - ECG Prep Pads 
3 - ECG Electrodes 

ilOT I 555515555Q 

no 'fot 
fkmerdixr 

Made in 
rn Gic,ns ·rectw:a; ,'ark 
Gen~. Falis_ NY '2801 

/\::1:gi~.:.::Dyna:rr:::ics, and the .~,n~ik~Dynan~::G::-:. Lof~Q,a:re Ir·adernad·ss a:rad.hJr 
{'.e:gistered U'ad:em~w~:s c_::f /m{tioDynam ic,. i!nc. an affniatc· or & Sllbsid:~:f:><. ce:ler~t:< 
:!-s a tradern.ark. and/or regi5tered tra-demarl( of ()'.1ed~ca~ Cnmpornrn,ts,. !:nc. 

Confidential and Proprietary to N ostix LLC 

F~'J:~fftBI ::s::E\/ 
{,'•4,?.;·•·>1 
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(b)(4) Vendor Information 
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8. Predicate Celerity Owners Manual 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 
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I {h 

(!J Stam~t1y 

C, He1~d Ac:comp~ir:y[r:9 Doi:;Jt11e:1t~; fo~ [mpor:1~~1: s1rfeiy--related i:1fn:rncitin:1. 

[t] Rated '.ype CF patient ~rote(tion. 

d Date of fVl~ir:;Jfcic:ure 

I SN I 
Di:•v:'[e ~ieri;:1: Number 

:R: Sepa:·att~ Col!c:1rtfon 

...... 

.. @,,, UL listeri mark i, p,oof of prori:1ct rnmp,,anre to Norti Ar,erican e:ect(cal s;,lety ,tar,dard,_ 

~;-,i:,x,-j;~1,: .. l.egal M;:1:1ufacti.::er 

-·-· Di rec: Ci;~ri:•~1: -----
o,-• .{•'J.•-•+ ''ON" fo, p,111: of eq1;,;1m,,,,,., 

.,_ _ _.I 

◄ l.ef-t -..... Enter 
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► R,nh, -
-

r·. 
·- ·--~ 

5hip;1in1; Cor,ditions 

• Stn:·;:1ge Condrt:'ons 

IJ'.'.!f--@ 
Ope:·atir:9 C:n:1di:ior::, 

-t Te:1:pe:·ati;:e !.it11i:at[o:1 

f§ Humidity Umicafm 

~ 
Do not use ii package is damaged 

((;i')) This device i:•:r:ri:s rcid:'ofreqi;er:cy t:cir:st11i~;s:'ons 

l):ONLY RX Only 

(!) Before u,ir(f this moritor, he o~eeator must ,horoc(fhly unlie1s,a,,d ,he contents o! ,h\ manual irdudh1 all irVar:1i:1gs, 

cautior:s, i:o:1:ra[:1dica:ions, cir:d [:1te:1ded use. 

Warning Th\ lievice \ only intended fo, r;se by qua"iieli and ,rained mediral ornfe:;siorals. Befor0 u5ing ~his devl(e, the us0r mu,t 
be qu1~l:"fled for pLKement i}f Pi:•ripher;~i!y !:1serted (i:•:1:rcii (··i1"1,01·,,r•· [Pl''"] . c .• , ' ' ,) I...~. a:1d :rai:1i:•d [:1 thi:• p:·oper use of this di:•vice . 

Caution Verify the soft<Nar·e v-etslo:1 of the :r:onhx [shown i :1 power-or: screen) awees V1r'ith the ve:slor: li,teri m his rnar,ua' -
re'er to ,he ·front page of this T,anr,al. 
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The Ce!eritv* system is designed to wovide a rnntim1ous display of an electl'oc&diowaph [ECGj waveform to be used as a 
guide in placement of pel'ipherally-inserted central catheters [PICC! in peripheral veins leading to the heart of the patient. 
The principle for operation of this system uses three ECG leads placed on the patient's chest and generates a third ECG lead 
by switching frorn RA to PICC styleL This system allows the operator to l'ecol'd changes to the ECG waveform as the tip of the 
catheter approaches the heart. 1':ss the PICC catheter approaches the atrium of the heart, the P-,Nave in the f.CG \',/aveforrn 
shows substantial chan9es. This system is designed to aid the visualization of change;; in l'-wave amplitude. 

The Celerity system must only be operated by ,.1 skilled nurse, phtkian, or trained medical professional who has been 
qualified in placement of PICCs and trained in the pmper use of this device. 

Warning Never ~1~:e a dropped or vi~iibly da:r:~iged device. Re:r:ove dam;:1ged device ·from service !;~1:il :'t i:1m be tes1:i:•d/repaired 
a quaUieri biomedical ,echriC:an. 

t;y 

Warning Never subcr,erge the mor,tor :n water or othe• !Liid,, se,ou, riarnage may res;.1lt, ,Jossibly •esuhng ir, lnji.::y to the i.:se: 
or patert 

4, 1. !ndkatkms for Use 

The Celerity System is indicated for positioninfJ of Peripherally Inserted Central Catheters (PICC) in adult patients, It provides 
real--time catheter tip location information by using the patient's cardiac electl'ical activity, The Celel'ity System is indicated for 
use as an alternative method to chest X-ray or fluorosrnpy rnnfnnation of PICC tip placement in adult patients. 

Note: In general, devices that utilize ECG technique to ob;;e1ve P~1,vave are limited, but not rnnt.raindicated, for patients 
where cardiac l'hythms may change presentation of the P-wave; including: 

-- Atl'ial fbrillation Pacemaker-driven l'hythm 

-- Atl'ial futter Chronic obstructive pulrnona1y disease (COPD) 
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Such patients are easily identifed prior to PICC insertion. Use of an additional rnnfrrnation rnethod i;; necessary t.o confirm 
catheter tip location. 

42. Intended Use 

The Celerity System is intended lo provide real lirne tip location information of a central venous catheter by utilization of ECG 
to ob;;e1ve P-1,vave changes as the tip approaches t.he right at.riurn oft.he heart via t.he superior vena r:ava_ 

Warning The Celerity System 1Jvorks irVith the rm ma! sirus rhythm o' :he h0a1t. Doro: rely o,, ECG signal G0tert:o:1 for ca~he~0~ 
tip pos[t:'n:1ing whe:1 ,r,te,,:reLito,, o' :he e~ten,al o~ [r:tr;:1wi~;[~1lar EC:Ci P--\Mclir'e :'s diffinJ·. For e:<a:1:ple, 'ii'Jhen: 

.. P-Wcive :'s ~101: pre~ier:1 

.. P-V\fave is ~1ot identifiable 

- P-W;:1ve [:, [r:te:·:r:[tter:t 

Warning This device Is not ir:t0r:d0d for use as a diagnosU( ECG device as the system is desigred to aid he vi,oalization of 
d11~~1fJes in P-·V1r'cive ~impli:i;de. 

Warning DANGERl Do NOT i.:se this device in the pr·e5ern:e of f!a:r::r:ab!e ar:e~thetic5, 0xyge:1-e:1rkhed atr:o5phe:es, or 
0xpioslv0 gases. 

Warning This device has not beer test0d for use near 0:ectrosl:r~1icai devices. !~ ::, ~1ot r0cornmenii0d fo1 use in operating ~OiYf:5, 
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The Celerity system is composed of a Vonito1; a Patient ECG Cable, a Remote Control Cable, ECG Snap leads, a Battel'y, a 
Power Supply and a disposable ECG Clip Cable. 

5, 1, Monitor 

Tou,h-sue,,11 Display 

l'ower Swikh 

Remote Control Cable 

C<Jmiertor 

Patient ECG Cabl,i 

Conmictor 

Povver Swirch ~:-: 

""·11,·'" c· .. 11··•1 c,,1,1,, L-.,,,, .. , .... ,, •.• .. •• .. • .. • • •• •1,;.:: _,,,;.: 1.;: ,,..., a_._ \J• :t.•~C\J•--.. : 

•,•,•,•/ 

Patient ECG _cable Con~ector ~ I. 
Exrerna! Power lna1caro: ········:···+::i·.·.·: 

External Power Jack----------·+¥ 
::•r :"': 

US8 Ports--.:9'/:r· 

81:0~~~~~:~~:lal 
+:: 1\ 

V[SA Mount:, (4) 

co:01 ~fl'aohk disolay wi~h p:-0:-su:e sensitive tmxh screen, 

0:1/sta:1dby s·11vltch, Tur:15 or: mon,tor or place, cr,oni,m in standby to charge :nte,1a: batter·y ',Nhen 
external power su~ply is connected. 

Co:1r1ectin:1 for Ri:•:r:ote Cor:trol C~ible. This :·s ~i latchi:19 cn:rneC:iY. pji n;Jt~:ide of i:0~1r1ectn:· body 
ouhvard to dlsox1nect 

C:n:1nectio~1 for Pc1tient [Ui Cable. hi,, i~; cl bte:hin,: c1Y1nectn', p,111 0~1:s[de of conr:ector body 0~1:w~Hd 
to disrnnrect 
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External Power lrdicator whirh illuminates when eKterc1al powe, i, rnc11wrted '.o monitor. 

lmlkator 

External Power Jack fx:mIa: power iack --· only use medical grade power sr:pply pro"ilied with the rno,,i,or. 

!JSB Ports Two US[l pmt, ,Jmvirieri for cor,1ection to a,1 approved ,Jrinter or 'la,h ["thumb"] drive. 

1-landl,i Carrying har,dle. 

VESA Mo,mts Foi;~ mn;rntir:9 points ir: VFSA ~;t;mdard "lJrwr: sqi;~Hi:• patterr:. U:,e if6-3?. screws. 

BattNy Door Ba~tery access door.NlrnNs ~he Jser ~o change ba~tery. 

5,2. Remote Contrd Cable 53. ECG Clip Cable 

This Remote Control Cable provides the user the capability 
to remotely control the monitor and to make a 

rhis is a sterilized disposable f.CG Clip Cable \Nhic.h is part 
of the disposable kit This cable makes the ECG connection 
from the Remote Contl'ol Cable to the slylet vi1ire of the PICC 
catheter. The white alligator dip connects to the 5tylet, and 
the jack rnnnector pierces the ;;terile Cable Cover endo;;ing 
t.he Remote Control Cable, 

wnnection to the cfaposable ECG Clip Cable. 

Monitm to Remote 
Control C:ab!e -~ \ 
Connector :~ 

f1emote Com:oi 

Stereo p:ug Connector 
to ECG C!ip Cab!e 

Stereo Jack Connection to 
Remote Centro! Cable 

P.iiigator Clip 
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5A, Patient ECG Cable 

rhis cable allows the u;;er to set up a standard three-lead F.CG connect.ion to the patient prior to the start oft.he PICC location 
procedure. Durin~J the PICC location procedure l1No leads [red and black] frorn this cable are used t.09ether v,nth t.he f.CG Clip 
[white! lead on the stylet wire to create the guidance ECG waveform. 

55, ECG Snap Lead Set 

The red, white and black ECG snap .. leads plug into the ECG connector block. The snap leads use DIN standard connections 
into the connector block. The snaps accommodate standard disposable ECG pads. 

Snap-lead m 
ECG B!ock Connector 

}¾ 

ECG Snap-Leads '; 

7 
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5J:i. Medical Grade External Power Supply 

This external medical wade power supply 112 VDC 20 watts] 
may be used to operate the monitor durin\J use on ,.1 patient 
If the monitor is off [powel' switch is in stand .. by] and this 
;;upply is plugged into the monitor then the internal battery 
will be ch&ginfJ-

( "eler·1,v 1="!r.·r ·1"1r· ("n1·1f1,·1s1··1··1(·r· (,,v,:te'l'l ''""'I"'""· '-•J-0 101,·0 1 ... _ ") .. ~., ) ~--•-· , 0 ) I .... , .. C_;/i, , ..... 11:l .. ,i:l 

5.7, internal Red1argeab!e Battery 

This use!' l'eplaceable battery provides fol' operation of 
the monitor fol' at least 4 hours. Follow cautions and 
warnings listed on the battery for handlinfJ and disposal 
of this battery. 

Warning Do not lmrnerse ~he external povver sl:pply in 1Jvat0r 1x oth0~ fluids, as thi:; may create a da:-1gerous shock hazard ~o th0 
pcit:'ent a:1d user. 

Warning C:-ily Jse the f\.'l0dical Grade Pov1;0r Adapter provlii0d v1;ith the devke, U:;e nf u:-1aJxHoved adapter rnay c0111prn:-r:ise 
pcit:'ent s~ifety or d1Hr1ciqe :he ;rnit. 

Warning Never :1se a visibly da,r,aged exter,i;,I powe, ,upp!y. He,r,ove dam;,geri ,upp!y from secv,ce i,nti! It c;~:1 be repai :·ed by a 
qua:ifleii bi1xr:e1.i:cal t0chnirian. 

Warning Only :1se he approved ;i;,ttery provided with thi, mon,tor. U,e o' ur,ap;Jroved ;i;,ttey may compromise patienti:1ser 
sal0ty o, liarnac1e Fie uc1iL 

Warning To ;,vo,d ,,sk ot el eerie shock, thi, equipment must only ie conr,ecteri to a supply ,r,ains w:ti protective ea,th. 
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Dimensions [monitor only] 9.5" wide .x: 6.6" high x 3.1" deep [ 24 rm :, 17 cm x 8 rm I 
Weight [monitor only] ·, 'l II I 1 ' 1, - ' :> ' - ) '_, ,9 ; 

Internal llatt,i,y Capadly [at 25' CJ Monito: operates ;~t ie1Vit 4 hrn;:~; or: a Lilly d1;:1rw·d battery. 
Batte:y :ed1;:1rges 11vithln 8 hours whe:1 :r:onitor is In 5tamiby. 

External Power Supply lnp,E 100)40 VA.(. 50 (;!} 1-1,, 0.5A. 
Output L' VDC '.7 A [ 20 watt,) 

Normal OpNating Conditions +1' '' to +1 (Vi'' f I ".,, to +ti)·' C [ 
·10 to 90 % non-rnndensir(I Relative H1:m,dy 
Nn spi:•cific ri:•l~i:ivi:• airnospheric press;Jre req;Ji :e:1:er:1'. 

Shipping/ Storag,, [non-op,,rating] -22" to+ 1 o-~" FI -30" to +40" c I 
Conditio11, 10 1:o 90 °,{1 tliYl-(iYid!:'r1~;:'r:11 Hdrt[ir'e Hi;:r:[d:"ty. 

No ~pecifk r·eiatlve atmo5phedc pr·e5~ure requi:·e:r:er:t. 

Monitor Rating !~I f~1~ted timi:• er (1cii::'er:t r:.:"Cf:ectior:. , . . 

External Power Supply Rati~g Class I, mediul grade 0Kternal :JOiN0r :;uppiy, 

Caution Do r:ot ;Jse sh~Hp ob_iect:, on :midi sceen_, dam;:1ge to the nwr::'to: :1:~iy oci:;Jr. 

Caution Do r:ot oper1rte cell phor:es iY portabli:• radin tr1ms:r:rtters :1ear Jii~; mo:dtor. llese device:, :1:~iy interfere \Mith :1or:1:~il 
operation of the moritor. 

tau lion Neir'er use this device :1i:•~H hi11h ir:ter::,i:y :r:aq:1ei::'c: fields, i:•.9. an rvH~! si:1mr:er. St'onq m1~9r:etic field~; m;:1y dat11ci11i:• the 
de\ricec 

Caution H :ti\Jnifo:ant interfereni:e [r:ois,0·] [:t obsenn~d in the ECG \Mair'eforrn, 1:he:1 operate :he mor:[tm on bat::e:-y power 
[ri,srnr,nect N adaptel to isolate the mor,tor from the dimrptive enviror,mer,t. 

tau lion federal I.aw in the Uded States •est(cts thi, rievice to ,a:e by or or the orrier of a p:1ys,da,1. 

G _, 
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7 .1, Monitor Setup 

Tum on monitor using power 5Witch on the back. 
Power Switch 

.,~1 -

i#Hiili itlHUJl 

on the back • On/Standby 

• 
I a1~;:~~~~~~~~~=-

•••• 

7.1.L Raestart. Case [if 11eededj 

If monitor is shut down before the case is finished it 
is possible to recover settings and data by pressin\J 
"Re~;t.ore" key; otheP}\.d5t.\ select "Caned" to begin a 
nevv case, 

:0 

If flO\',/et-on test 
failure or:rnr5; then remove 
the unit from service and 
have it tested by a trained 

biomedical technician. 
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Use touch keypad to enter a patient ID. This is a one line, 
32 character max, field used to create a stored patient data 
rernrcL 

Nerte: Do not use the patient's name here 
as this may violate patient privacy rnles. 

The " & 123" key brinfJS up the 
special characters. 

: 1 

The "Shift" key switches between 
the lower case and upper case. 
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'J.1.4. Eder Note 

Use touch keypad to enter a patient note [ir needed]. This is 
a three line, 96 character rnax feld, u;;ed to enter any other 
pertinent data which is also stored in the patient record. 

PIUfJ in the Patient ECG Cable to the monitor. Ensure monitor is in surface 
mode --- "person-icon" shows 3 dots and ECG trace is yellow on a blue 
backwound. Veriry sufficient battery time remaining or elect to operate 
with external AC power supply. 

Note: Face arrows 
up to properly 
insert cable. 

Celerity :ear-side 
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7.1.6. Comw,t 3 Pafa,nt Snap !.ewfa 

Connect the ECG Snap Leads to the corresponding color of the Patient ECG Cable. Snap the disposable ECG Adhesive 
Electrodes from the kit to the ECG snap leads. 

7 .1. 7. Apply thf f.CG i\d!wsive f.l0dr1.;,Je, to Patients Che,t 

Clean the patient's skin, remove the ECG Adhesive Electrodes backing and apply the ECG pads to the patient -avoid al'eas 
with excessive hair. Follow colol' rndes/letterinfJ on ECG block: 

Ri'.\ (,Nhite) = ri~Jht arrn, l.A (black) = left arrn, and l.l. (red) = left le9. 

:,:,:•:•:•:•:::::::::::::::::::::::::::::::-:,:.•,•,•·· 

K Iii •. >. 
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7 .1.3. Verify Surfor.ae ECG Signal 

The" Leads Oft" adviso1y message should be cleared. Verify patient's 
ECG w,wdonn is ,.1u.eptable for use in fJUiding PICC location. 

7 :U.L Cdler.t;;; Ja,elim, tCG Srmµslwt During 3~Le;;;d Mudae 

[Si'JAPSHOT works with both 3-lead and PICC modei 

Use Remote or touch screen to select "Snapshot" icon. This take;; one 
f.CG sample and displays it. on top r(NJ. Keep patient. st.ill while reading 
the wave forms. 

Press retry icon [in green] to retake the snapshot. Scroll left and press 
"X" to quit without saving. Scroll right and press"@," t.o save the 
snapshot into the patient record. 

14 
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Once "®" is selected a window will pop up allowin9 
the user to mark the surface rneasurernent u;;ing the 
remote oi· touch screen. 

Once surface measurement is entered, a window will 
pop up allowing the user to input the mt lennth usinn 
the remote or touch screen 
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Plu~J in the Remote Control Cable to the monito1: Ensure monitoi· is in "PICC mode" and ECG trace is white on a black 
back\Jround vi1ith blue scroll bar. The "NO PICC SIG\JAL" adviso1y nH,SSilfY' should be present. 

Locate Cable Cover and carefully unmll the sterile Cable Cover over 
the Remote Control Cable. 

Note: face arrows up 
to woperly insert cable. 

Ce!erity recir-side 
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7.1 :B. Com1E,t foe Dispusable F.CG Clip Cabk 

Connect the stereo jack of the Clip cable to stel'eo plug of Remote Control Cable by carefully pien:infJ the sterile Cable CoveL 

·••'•'••'''''''' 

,.//;( 

,-------1--- Stereo jack 

7.1J4. Co11110d the [CG Clip Cable to PICC 

Squeeze the alli~Jator clip and place dip over the met.al portion of the stylet wire of the PICC catheter. Prepare the PICC 
catheter per normal procedure;;. 

Note: Only wol'ks 
with conductive 

[metal] stylet wire. 

'·-, : ,' 

Note: To Prevent ~1uidev,nre 
slippage from the tuohy, use 
An~JioDynamics components. 

An\JioDynarnics does not 
ce1tify the rnrnpatibilily o! 

other manufacturer products. 
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7.1. 15. \t.,rify PICC lead Plt1s PICC [CG Sig,ml 

f\dvance the PICC catheter as normal into the patient A;; the 
PICC advances a few r:entirneters past t.he introducer then an 
ECG connection is completed to the patient and the ",io PICC 
SIG"IAL" advisory meosage should be cleared. 

Note: for best. results of wave 
image user should keep the PICC and 

patient still 1,vhen reading wave;;_ 

18 
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l,2. Monitor Operation 

7.2:l. Usae Remote Contrnl Cable tv 0µ0rnk Mvnitor 

Remote Box has Left, Ente1; and Right controls which allow user to 
wntrol the collect.ionita;19infJ of ECG cbta. 

l.'J..2. Colk,d ECG Reu:mh as the Cafoe!et Advannas 

Use Remote t.o select. "Snapshot" icon. This takes another ECG sample and displays it 

Press ret1y iwn [in ~]l'een] to retake the snapshot 
Scroll lert and pre;;;; "X" to quit. without savin~J­
Scroll right and press "@" to save the snapshot 
into the patient record. 

19 
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Once "accept" is selected a window will pop 
up allowing the user to mark the exposed 
catheter length using the rernot,\ The 
implanted depth is di;;played. 

When more than three snapshots are taken, 
the arrow left and arrow right buttons allm,v 
the use!' to semi I throUfJh the snapshots. 
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J_"LJ. finish Cme When Pbr0rnent Compl0fod 

Use fini;;h button to wmplet.e the case. This screen also provide;; a path t.o file mana9ement screen. 

lJp()n selecting the opti()n to Hni;;h t.he ca;;e, the bundle protocol is displayed. Use 
the touch screen to select 'Yes' or 'No' to answer if all bundle protocol parameters 
were met, then select 'IJK'. This saves the information and exits the current case. 
To return tot.he current case, use the remote wntrol to select. 'Cancel'. 

2.1 

Note: Bundle protocol 
can be found in Celerity 
Directi()ns for Use. 
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73, Additional Monitor Controls 

7 3.1. §w0q:i §peed 
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hiud1 or u;;e Remote to select. '\caleiwave" iwn. Then select the "1X" iwn. Pressin~J this changes s,Neep speed to "2X" ror 
viev,nng higher heart rates. Then ;;elect and press the "Ef icon to save changes. 
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7.3.2. Sdeding fix,d ECG Wa\/eform 5cak 

Touch or use Remote to select "scale" then select AUTO which changes to a fixed 1 mv scale, and select button again to 
chanw' to 2, 'i, etc until you select the best millivolt scale to vie'✓i1 the ECG waveform. Accept and lock this scale settinfJ by 
pressing "@" and return to the pl'evious sca,erI. 

User can select Surface to check the normal chest-leads 
ECG waveform - ,.1 yellow tl'ace with blue back\Jround. Then 
pl'ess il\Jain to select PICC lead for vievi1in\J the PICC--basd 
ECG waveform - a white trace with black background. The 
button irnn reflects the current waveform beinfJ displayed. 
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Use the touch screen to select the SettinfJS button to access the 
servke sueert The 5etvke sueen cannot be entered usin~1 the 

remote control, It is only used in setup or at end of c;1se. 

The se1vke screen permits user to set date and time or access 
special serviceldiafJnostk functions. 

Press Clock on service ;;creen to set the ;;ystern dock and 
calendar. Use"+" or"-·" arrows to inCl'ease or decrease 
selected date/tirne value. Use ldt and right arrov,1 to channe 
selected value. [seconds are not needed]. 

( "eler·1,v 1="!r.·r ·1"1r· ("n1·1f1,·1s1··1··1(·r· (,,v,:te'l'l ''""'I"'""· '-•J-0 101,·0 1 ... _ ") .. ~., ) ~--•-· , 0 ) I .... , .. C_;/i, , ..... 11:l .. ,i:l 

.w,~--: 1-.:,.»:~~·:w~»:« 
'i,j,".:.»~~>: -™)~-• :.-,.,.:-.»·.~ .. •:«-:.~:,~"'!--.\~ 

'),»~N.,, ;:._,;<;,w.,:'»(,,,l; 
--.,.._.;,.---:.v ;;,;......-.,..,::..w~.c,,.,,,,;.­
:«>.-.-.-;..;-;.'-:.,· .. ;«,•.~·-~~-;,,: ;,,;-; •~,; ,:,, 
~,:,;...;,. ..... ,. ;.;..;.;,,;,..,,-,-,,.{~ ....... • 

~.,.,....:-~:~: :..:«<::-::w--~~ ' . 
~~-· ;:~:• •>',;,:,: '>.'· •::>l-~:,,.->1-:~-;~. 
W'l,-w.-~-:~ 

2.4 
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7 5. Copy or Print Patient Files 

Selecting Files button on the service screen brin~JS up the fie management screen. Do not copy or print files when operating 
the monitor on a patient. 

Insert USB "t.hurnb" flash drive into either IJ58 port on the back of the monitor_ Select the Files button and t.he follO\',/ing 
sueen appears. 

",l-
LJ 

""""""':-!,:..,.> 

f. i~s ~.J 
•"-""'!•->: ......... ,~ ..... 

Nerte: This messafJe indicates flash 
drive or printer not. connected. 
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7. 5. 1. Prnvi,cw Snispshnts 

Highli~Jht. file, then select the ma~1nifying glass on the ri9ht side of fie. VVhile in preview rnode you can deselect any 
image you don't 1Nant to print or ;;ave to thumb drive by deselectin9 the" check" rnark. 

ln;;ert. I.ISB of approved printer. Select 
winter icon. Select the file you wish 
to print. Press the move files (armw) 
button. 

Touch t.he fies in the left rnlurnn that 
you wish to copy. Press the move fies 
farrow] button which copies files to 
flash, rnovinn then from the left column 
to the right rnlu1rn1, Use Done button 
to exit 

Cauti<Jn H ;Jsi ng spi:•c:ified Dynw pdr:ter ther: do :wt pdr:t while in :he J)at[er:t's room. 

Cauti<Jn Do r:ot cor::1ect ~my device tn USB poet except a vi1,e• w!F, c.t,p;,lied Gibie or 
l:1 thl5 m;~:n.1a! 0:· othe:· user i:15trudfor:s. 

c:omp~ict fla:,h device:, 1}vh:'ch are app:wJed 

Caulion Dn NOT i:o:1r1ect ci:1 e:o~rn;~: hard ddir'e or CD/DVD drivi:• to thi:• U5H port:,. Thi:, m;:1y resi)t in exces~iive radio interfrrem:e 
frm·, monitor cau,irg di,n,ption of s;.irrounct:rg ec1ipment. 
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l.5,2. Deleting files 

Select the file you want. t.o delete, then select. t.he "X" and then select. DK to confirrn deletion_ Either patient or rnpied files 
may be deleted. Once deleted fies can i'JOT be recovered_ 

l.6- Battery Power and EKterna! AC Power Operation 

The AC plu~J indicates unit is runninfJ off 
ext.em al AC povi1er with t.he peru,ntage o! 

battery char~1e di;;played. 

The battery irnn v,nthout.AC plug indicates unit 
is running of! batte1y power ,Nith the rernainin~J 

run time displayed in hours and minutes. 
2.] 

(l)qlllll] 
VVhen battery is removed or has failed 

and t.he unit is running on AC po,Ne1; t.wo 
question marks appear. 

When batte1y capacity drops to 10%, the batte1y 
icon appeai-s lar~Jer and begins to flash. 
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When the battery capacity drops belm,v 1 % a caution screen appears to 
advise that. pov,Ier failure ,Nill ocun within a fe,N mi nut.es unless t.he rnonitor 
is plugged into external AC power. 

Nerte: Battery will only accept a charge when the 
monitor is in normal operatinfJ temperature range: 

~41° to~ 104° F: +5° t.o +40° C ]. 

73. Warning Screen 

This warning sCl'een appears when the monitor software detects an internal 
failure in the system. User controls nay operate .. dependinfJ upon severity 
of the failure - to assist in saving patient data. 

Warning If y0:.1 see this scree,\ he monitor is not o;Jeatirg correctly. Remove this device from use for repai, by a qua,,fieri 
biomedl(a: engineer. 

2.8 
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The monitol' and associated cables [excluding disposables! may be deaned with the following using your institutions 
guidelines or disinfectant manufacturer\ 1·ecommendations. 

Mild deter~1ent and \Nater. 

Bleach 10%, solution with w,.Iter. 

lsoproply Alcohol 70% solution. 

Surface disinfectants compatible with plastic materials. 

For be;;t re;;ults use deanin~J solution on a soft doth to wipe the monitor and cable;;, 

Caution Neir'er use oririr:[c solver:1s [acetone_, keroser:e stror:tJ ~idd:., or ~;tone bases] to ck·~m . . -~ 
da:r:age the :r:onlto:·. 

Caution Ni:•vE1r stta:r: stt:1·:'litt or cwtocL~vE1 :ht :r:onitm m [abli~s ;~s si:•vE1ri~ dci:r:a~w will l'E'lli;I 

nwr::'tor or c;:ibles a~; :his 1.:v] 
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9, 1. Parts 

Description 

.. ECG 1'.\ccessor1 Pack [f.CG Clip & Cable Cover; 2:; .. box] 

lkmote Cable 

.. f.CG Snap Leads Set 

-· Patient Cable 

.. Batte1y, 7 .2V, 63W .. hr, l.Hon 

Powel' Cord 

92. Accessories 
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-· Sony Vedkal Grade USB Printer [Apwoved for patient bedside use.I 

.. Dymo USB Printer [Office u;;e only. '-JOT for patient beside use.] 

93. Applied Parts 

-· fape 1\-kasure 

-· Catheter 

S!yleUGuidewire 

.. fouhy/Y .. Adapter 

-· Sheath 

30 

Sernrernent Device 

ECG Adhesive Electrodes 

-· ECG Snap Leads 

"C(" c·1· ,-. t,I .. r: .... , . 1p ,.a . e 
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10, 1. Alarms, Alerts & Informational Messages 

Alarm Priority Description Corredive Action 

System Failure Alarm HiJh 5y~:tem ~;elf.-test fail~1ri:• detected Remove mn:1itor from si:•~ir'[i:e fn:· rep~dr t;y 

[povver-01, selt-test] [Hect] at power-or:. quali'ied biomedical engineer. 

"Power Supply F;iilure" [Note: bl:itor: is provided to er:ter s0rvlre su0en 

"12C Comm1;ri<:ation failure" 
i.:vhic:h cilloi:1r'~i user :o recover pai::'er:1: fres.] 

"\Natchdog Failure'' 

"Soft>Nare Image Failure" 

Syst,,m Failur,, Alarm High System iai:l:r0 detected vvhile Remove monitor irom s0~vire for repair by 

[while opewting] [He1,] n;11ni1x1. q~1cilified biomedii:1~1 enq:'~1eer. 

Tower Supply Fail1;re" [Note: bi,tor is p,ovided to erte service ,nee,·, 

''12C Comrnunii:ation failune'' 
which allows user ,o rernver patient fres.] 

llattNy Warning: ffgh lntemal Battery is almost blly Plug :r:onlto: lr:toAC povver ar:d contir:;.1e use. 
"Extremely Low Batter{' [Red] G0pieted, _l1.:ann may be d0ar0d by ::Hes:;ing enter on ~e:r:ot0 

[ontrol n:· by tn;Jd::'r:11 ';OK" n:1 the scrn::1. 

Alert Message: Mode1ate Patient Lead is disconnected. Che(k ECG Aliga,or Cl:p anti rnnrect:o,, to 
"NO PICC SIGNAL" [Yellow] Remote C~ble. 
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Hl.1. Alarms, A.lerts & ll1formafo:mal Messages r.011L. 

Alarm Priority Description Corretti11e Action 

Alert Message: Moderate Patient Lead shows poor Che(k conrection, from ~alien! cable to ECG 

"RA Off' [Yellow] electdcai co:1nectlor:, pads on ,Jater,t. C:or,,ide• ,epiadng ECG pad i! 

"U. 011" 
excessive noise or vvancter In ECG \Va\1efom1. 

'lA Off' 
"Leads Ofl'' 

Informational Message: LO\M Codirm si:•lected ac:ior:, s;Jch a:, tfo,,e. 
" ... rnntirm ertry ... " [,, '0YI "'F:1ish Ca~e·', o: "Delete Fe"', "d, ... 

Note: HifJh priority alc11rn, can be reviewed frorn settinrJsl,er;ice sca,en by pil'ssinn the "LOG" 
button on the set.ting;; service ;;r:reen. This display, the syst.ern log rile [with dateltirne st.arnp] 

which shows the results ot all power-up tests and hifJh priority alarms. 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



( ·e le r·1,v 1="! r.·r "l"l[J' (" n 1·1 f1 ''l'I ··t· 
0

l(J' r·, (,,v,:te'l'l nw1 '"' \·, '- ·1-, I' I '-, I .... ") .. ~., ~.,,., , 0 .... , .. ,.~Ii,, .. , .. 11:l .. ,l:l 

Table 1 

Guidanie and manufadurer's declaration ·-- eledmmagnetk emissions 

(i:•lerity mor:[tm :'s :'r:1:er:di:•d for i;si:• in the i:•lectrom;:1~p1i:•tc e1:viro~1mi:•~1: specified beloi:1r'. rhe i;si:•~ i}f the Celer:'ty shm:id a~;s~iri:• that it [:t ;Jsed 
in si.:ch ar: envh·0:1:r:er:t 

Emissions test Complianrn Electromagnetk environment - guidanrn 

R.f emisoions rhe Celerity u,e, r,r- erergy only for it> inter,-,al furction. "heefore, it, RI"· emission, a•e 

Group I very iuw ar:d are not lik0ly ~o cause ar:y lr:terfer0r:ce In nearby elecronic eqoip,n0,1c. 

CIWH 11 

Rf emissions The Celeri,y ,s suitable fo1 us0 in all e:;tabi15hments other thar: G01110stic ar:d those 

CbssA directly i:0~1r1ected tn the pl:bl:'c: ID'ii'.J··Voltaw· power si;pply ~1etwn:'k :ha: ,updies 

CISPR 11 
b;.1ildi•1g, u,ed fo, riorne,tic purposes. 

Harmonic emissions ·rhe Celerity c.hould be c.et ,,p ;ir,d ,,,;ed per i ~1~:t:·~1ct i or::, [:1 this t11ci1:~1cii tn ins~ire 
Class A electromagnetic e:r:isslor:s are at acceptable levels. 

!EC 61000--3-2 

Voltage f uctuations/ 
flicker emissirn,, 

Complies 

!fC 6'! 000-.3-.3 
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fable 2 

Guidante and Mariufoct.1Jre(s Dedaraticn - Electmmagriefo:: Immunity 
Ceieri,y mor:to, \ irterded for l6e in ,he eie(t1omag,1etic environ men'. specified below. The l'5ee ol the Celerity sc1ou:d J55Jre Flat i, is used 
in ~ilid1 ;:1r: envinY1:1:er:t 

IMMUNITY Test IEC 60601 Test. Level Compliam:e I.eve! 
Eledromagnetk 

Envimnmerit -- Guidante 
f:lec,rostatic di,charge .-t 6 kV cm,act ,t ti kV rnnt,xt floor, ,hould be woo( rnnuete or 
(ESDi ± 8 kV air ± 8 kV air (erami( tile. H floors are (over0d 

IE( 6, 1)(10-4- 2. with sy,i;hetic t11citerii~I. the relativi:• 
hlaidity sho:ild ie at iea,t :w %. 

clecrit:al fast 1:,a,,sier:I/ ±2 kV 'm power ± I.. kV fo:- po1}ver Mains power qu;~l:"ty shol:id be that 
bu•st 5upplv li:1es si,pply line, of a typic;:1! rn,r,crerC:al o: hospit;:11 

IEC 6'. 000-4-4 ± < kV !o, ir~utloutput ± kV for ir:put/outout lines envi~or::-r:er:t 

Ii :1e:, 

Sorge ± < kV lin0(s) to lire(si ± kV l!:1e(5} to line(s) t,f:ain:; povver quality shou:d be tha~ 

IEC 61 (!!J0-4-S ± I.. kV li:11:,(~;) to e;~:1:h ±2 kV li:1e(s) to ea:·th of a typical CiYr::r:erd1~I n:· hos:)itcil 
e:wi :oi·::r:er:t. 

Volt;~~ie ii:°p~:. short <S % Ur {>95 t;,'r; dip ir: Ur) fo: <5 % U1 (>95 %1 dip ir: U1) 'n• r'/:~iins po1}ver quality shoi;ld bi:• th~i: 
i•1terruption, and O,S cycle 0.5 cycle of 1~ typie:1! cn:r::r:erc'al o: hospit;:11 
vol~a~1e vadatior:s or: ,:o -~,,~ (}1 (60 % dip in U-:-) for 5 110 %, Ur (60 % dip ir Ll:) io: 5 envl:or::r:er:t 
pnvvi:•: s;Jppiy inp;Jt cyd0s cydes 
Hne, 70 -~,,~ I..J1 (30 % dip Ir: Ur) io: 25 70 % U-r (30 %- dip Ir: Ll:) io: 25 
IEC 6'. 000-4-1 '. cycle, c'.:des 

<5 ~,'0 Ur (>9'.j %.) dip ir: U1) fix '.j s <I~ ''.l U1 (>9'.j %.) dip ir: U1) fo: '.j s 

Pm1ver frequeni:y 3 A/:r: :-JAh: Power freq1;er:cy 'l'ilfl''"tic field,; 
(50/60 Hz) magnetic should be ;,t level, rharacteri,tic 

!i0il of a tyoicai lm:aUor: in a typical 

IEC 61 (!!J0-4·8 cn:r::r:erc'al o: hospit;:11 e:1'.f:°:onment. 

NOTE: Ll: is ~h0 a.c malr:s voltage prio: to appHratior: of the te:;t level. 
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fable 3 

Guidance and manufatturer's dedaratkrn - electromagnet.ii: immunity 

The Celerity ,r,onitm i, interded for u,e i,1 the electrm·,agr,etic enviror,r,ert ,ped!ied ielow. rhe u,er of the c:e,erity should a,,u•e that it,, 
u:;ed :r: 5J(h an 0r:vironment 

IMMUNITY Test 
!EC 60601 "Te§t Ca:mipliante 

Eledromagnetk Environment - Guidance 
Level Level 

Portable anii rnobile RF com1m1r:iratiors 0qulprnent shoulii be u:-0d 
r:o doser :o cir:y part i}f the Celerity, :':1clud:'r:11 c:1bies, 1:ha:1 thi:• 
rern,r,crer,ded sepa•atior riista•ice ralniated from the equaton 
applicable to the freqJe,,cy of the ,ransmitter. 

Rernmm~nded separation distance 

Cor,ducte,, rir- 3 \/:':r::, 3V/m 
i1 ::: ,,2,.fp 

IE C: 6' 000-,Hi I ·,o kl-I, to 8() MHz 
'.} ,.fp oJtside !Sf\.'1 bards" ct "' 30 MH, to 800 Ml-I, 

d = 2,3,JP 800 MHz to 2,5 Gf;z 

Radiated RF 3V/m 3V/m whe:·e Pis the :r:a>:h11um oi;tput pnvvi:•~ :·ating i}f the 1:~ar:st11it::e:· :'r: 
IEC: 61 (!!J0-4 :l ilO MH, to 2.,S GI-I, w;,tts ('N) according to the tr;,n,mitter m;,r;/acturer a•1d dis the 

reo:1:r::r:er:ded sepa:·.:dor: r.iista:ice Ir: nwtr·e5 (m}. 0 

Feld streng'.115 from fixed RF ,ransmitter,, a, lietHrnined by an 
eli:•ctrom1~9netic ~Jte st.mr·ey;-~Jould be !es:, 1:ha:1 thi:• complicir:o:· level 
ir, ea[h frequenrv ra:1ge.:1 

Interference rnay orcor in the vidri!y ol ((i)) e(p;,p•1oer,t crrnked with tie following ,;ymbol: 
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Guidance and manufact1Jrer's dedaratiori - elettrcmagrietk immunity 

NOTE 1 At 80 1\/IHz :i,,d B(!!J MHz, Fie h,:iJ,,,, h,quern:y ra•11ie ap;,l!e•:. 

NOTE 1: Tlw,e guideline, may not app,y in a:I si,uatior.s. [ectromapetic :Jropaga,ior, i, afected by ab,mptior and reflection from 
st:i.Ktl::'f:'S, obJerts anii peoole. 

;i r-ii:•ld :,:renqths frrn11 frx:ed tr1ms:r:rtters_, si;e:h as b~ise ~;tatior:s for r1~dio ([ellj;;1r/co:dli:•ss) teli:•phiY1e:, ar:d L~:1d nwb:'le :·;:1d[os, ;~:r:ateur 
r·adio,AM and r-r-t radio brmdra,t and TV irmdra,t can rot ie p•edicted theoretic,!ly with am,cacy. ro as,e,, the e:ectcornagnetic 
envl:or:r:ert Gue to Hx:ed RF t:arsmi~ters, an eiectrn:r:ag:1et:c site :;Jrvey :;hOl:iG be c1x1sidered, H the measured field strength in the 
lrn:1~tior: in which the Celi:<ty i~i l::,ed e:<ceeds the ;;1pplie:1bie RF i:rn11pli;:1r:et: level above, the Celer:'ty shm:id be ob:,e:ved to ir'erify nn:n1al 
operatior,, 1, ab•1or,r,al ,Jecformance :, observed, additior,al :r:easu:·e~ may be r:ere5s;:1ry", 5uch ;;1~ :e-0der:tl:1g or r·elocati:1g the C:eledty, 

b Ov0, Fie freauen(y range 150 kc;, to EO MHz, field st,eng'.115 should be less thar 3 V/1·n. 
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fable 4 

Recommended separation distances between portable and mobile lff communkations equipment 
and the Celerity monitor. 

foe Celerity modor \ intended foe 1,se ir an electromagn0tc envimc11n0c1c ,,., wc1ich radiateli RF distu,ba,,ces are cortrolled. The u,er 
of the :r:onito: Gm help preve:1t electro:r:a9r:et:'[ ir:terforer:c:e by t11ci[r:tciir::'r:11 ~i m:':li:r:~m1 di~;t;m[e bi:•t1}vei:•:1 port~ible ~md mobile RF 
com1m11·ic,tion, equipment (t,ar,srnite•s) a•1d the monitm a, recommenrieri below, acrn,ding to the maximum oi,tpi,t power o' the 
comrnur:ications 0qulprnent 

Rated maximum Siiparntion di.stan,e a«ordin@ to fmquem:y of tr;msmittN (m) 
output power of 150 kHz to 80 MHz 80 MHz to 800 MHz 800 MHz to 2,5 GHz 

transmitter 
(W) d~ 1,2 ..ff d~ 1,2..ff d ~ 2,3..jp 

0,01 D,L' 0,12 0)3 

!l, 1 0,:-JH 0)8 0,}J 

1 ': 1 
··" ·:,2 2,3 

10 -. 0 
;) ''k' 

'.) ,-, 
~•,0 7,3 

100 p :2 n 
For :ra:1smitters r~i:i:•d at a max[ml::r: n;q)!;"t poi:1r·er not listed ;~bove, the ~ecmr1mi:•~1ded ~;eparcii::'on ifo:tam:e d i~1 :r:eters (:r:) car: be 
determ,r,eri i,sing the equation a;Jplicade to the frec1ency o' the tra•1smirter, where P ,s the max,,m;,r, o:1tpi,t ,lower r;,tio1g of the 
t:'ar:s111lt~er [:1 ir'!Jatts (Vl/} according to th0 ~ra:1smitt0r ma:1ufa(tl:r0r, 

NOTE ·1: P.1: HO MHz ar:d BOO MHz, :he :,ep;:1~atin:1 d[:,:1~~1ce for the hifJher freql:er:cy ~ar:~ie ;~pplii:•s. 

NOTE 2: These g:.i:de;;r,es may not a;Jply ,,1 all s,tuatons. Electromagretic pro;J;,gafm :s aiecteri by absorption ar,d •etlectim from 
scr1:cuIes, objecs a,,d peop:e. 
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12, 1, Periodic Maintenance 

The monitor together with the external power supply should be tested at least annually by a trained biomedical enrJineel' to 
verily electrical safely. Testing should be performed immediately i! the monitol' has been dropped or visibly damaged. 

12.2. Service Assistance 

Contact the Technical Service Department for assistance: AngioDynamics, Inc 
I,, •. ,.·] "('LQ8"'-8"7() i 1one" . o )~) t...-. .) .. 0.1. ~-

When callinfJ please have the following information available: 
Model of unit, serial numbe1; date of purchase, and descl'iption of problem. 

12.3, Trahing 

Contact your local sales representative to schedule tl'aining. 

38 
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12A, Returning Unit for Repair 

Contact the Technical Service Department If it becomes necessa1y to return a unit for repair, then you will be issued a Return 
Authorization [RA] numbeL 

Clean and decontaminate monitor and cables prior to returning these item;; for repair. 

Package monitor ca1dully for return and mark the RA number on the outside of the box. 

Monitors ,Nill not be accepted for service without an RA number. 

Ship monitor to USA service at: 

An~JioDynamics, Inc 
603 Queensbury Ave. 
Queensbury, NY 12804, USA 

Phone: + 1 866-H8:J .. 8820 

Warning Users shou:d r:0ve1 disassernlie the monitor. Rel0, servicing to w:ali-fied biomedi(a: engineer for repai,_ 

Warning c~ily a trair:eii bi1xr:eGical e:1gine0~ may se:vic0 ~his devire, s0~vire pers1xrnel shoJld dlsronr:ert th0 -1~1.C poirver aiiapt0r 
~md remmr·e the battery befn:·i:• servicir:9 the device. 

Warning Never J)i:•~for:r: l::1;:1l:1:hor:'ced mndifo:cit:'ons tn the nwr::'tor h;:1~dw~He or suftvva:·i:•. Thi,, cn:ild ,,,,,ult 1~1 :,erim:s [r:\iry to 
the patient or the u,er_ 

12.5, Disposal of Unit 

Follow labeling inst.ructions on battery for its disposal. The rnonitor does not contain any lead product;; and does not pre;;ent. a 
hazard for disposal. 
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AngioDynamics, Inc warrants that reasonable care has been used in the desifJn and manufacture of this instrument This 
warranty is in lieu of and exdudes all other warranties not expressly sel forth herein, whether express or implied 
by operation of law or otherwise, induding, but not limited to, any implied warrnnties of merchcrntability or 
fitness for a particular purpose. Handling, storage, deanin9 and sterilization of this instrument as well as other ractors 
rdatinfJ to the patient, diagnosis, treatment, surgical wocedures and other matters beyond AngioDynamics' control directly 
affect the instrument and the results obtained from its use. AngioDynamics' obligation under this warranty is limited to 
the repair or replacement of this instrument and AngioDynamics shall not be liable for any incidental or consequential 
loss, damaw' or expense directly or indirectly arisinn from the use or this instrumenL AnfJioDynamics neither assumes, 
nor authorizes any other per;;on to a;;;;ume for it, any other or additional liability or re;;ponsibility in connect.ion 1,vith this 
instrument AngioDynamits assumes no liability with respett to instruments reused, reprotessed, resterilized, 
modified or altNed i11 any way, and makes 110 warra11ties, i~xpress or implii~d, in duding but not limited to 
merchantability or fitness for a partkular p,1rpose, with resped to sud1 instruments" 

.,. t\nr(oDynamics ,ind ,he f,,1gi0Dyna,ric, 'ogo ace tradrm,irks andlor rrgistered '.radecrark, ot i\ngioDy,i,imi[s, I,1c., an ,ittil'a'.e or a ,u;isidiP/. 
(0,erity and ,he Celerity lo(fO are trademarks acid/or cegis'.er0d traliermrks o' Mediral CoT,por·,ert\ lnr. 
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J Legal 
liiiiiil Manufacturer 

AngioDynair::cs, inc 
~6 ForesI St. !V1arlborough, MJ\ 0 I 75~. US,i\ 
tel: 800-772--6446 

it✓ww.angiodynamics.com 
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9. Predicate Sterile Kit IFU 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

Confidential and Proprietary to Noslix LLC 
13-156 
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10. Predicate ECG Technique and Training Materials 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

Confidential and Proprietary to Noslix LLC 
13-157 
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AngioDynamics ECG Education 

The Relevance of Catheter Tip location 

There is overwhelming evidence that. improper tip location 
negatively impacts clinical outcomes, A direct link has been 

observed between central vascular access catheter tips located 

outside of the optimal position and venous thrombosis, 
chemical and mechanical vessel erosion, fibrin sleeves, 

spontaneous malpositions, and catheter dysfunction including 
persistent withdraw occlusions, 

The Guidelines Regarding Catheter Tip location 

In ·1998, the National Association of Vascular Access Netvvorks 

(N/i,VAN now AVA) issued a pmition stc1tement recommending 

that. the optimal location for the tip of peripherally inserted 
central catheter (PICC) is the lovver one~third of the superior 

vena cava {SVC), dme to the junction of the SVC and the 

right c1triunL The Intravenous Nurses Society (INS) shares this 
recommendation in their In-fusion Nursing Stc1mfards of Practice 
2011 stating "central venous access devices {CVADs) shall have 

the tip dwelling within the superior vena cava (SVC) near it's 

junction with the right. atrium." 

Other Organizations with Recommendations on Tip 
location !ndude: 

• Oncology Nurses Society-----Access Device Guidelines 2010: 

Distal third of the superior vena cava. 

& Society of lnterventional Radiologists ----Quality Improvement 

Guidelines 2010: cavo atrid regiorL 

Why The Lower 1/3 Superior Verna Cava/Right Atria! 
Junction? 

& Large vein diameter. 

• High velocity blood flow. 

• Improved infusat.e distribution and dilutiorL 

• Position offers the least amount of interference vvith 
vein intima. 

The Vascular Access Specialist Challenge 

& Reduce time to therapy. 

• Achieve consistent cmd accurate catheter placements. 

• Reduce catheter mdpositions, (Rates documented to be 

as high as 30%) 

& Reduce patient radiation exposure. 

• Improve pc1tient satisfaction. 

• Improve clinician vvorkflovv and efficiency, 

The lntf"cwenous Nurses Society Stcmdards of Practice 2011; 
3':i,8 -"Tip location o!- CVAD shall be determined 

radiographically or by other approved technologies prior to 
initiation of infusion therapy," The traditional practices to 

ensure proper tip location !-or peripherally inserted central 
catheter (PICC) placement has included pre-procedure landmark 

and anthropometric (surface) measurements follovved by 

post-procedurd chest radio~iraphy (X-ray), The challenge 

has been in the inherent. inefficiency o!- radio~iraphy c1nd 

the knovvn inconsistency of the interpretation of the PICC 

tip pmition vic1 rc1diographic image. Considering the clinical 
significance and the position of- peer groups such as AVA cmd 

INS regarding proper tip placement, it. is not. only best. practice, 

but also should be the professional standard of practice to 

ensure proper central tip placement is achieved, Consequently, 

clinicians should consider more c1crnrc1te and efficient 
technologies to reach this goal. 

Navigation vs. Tip Location Technology 

Navigation ref-ers to a t.edmology that ascertains information 

regarding general directionality of a vascular access device. 

Tip Location refers to a technology that ascerlc1ins c1 precise 
locc1tion of the distd tip of a vascular access device within the 
superior vena cava (SVC). 

·1. Electromagnetic Catheter Navigation------Technologies that 

utilize eleclm-rnagnetic field detection to illustrate c1udibly 

or visuc1lly catheter direction and general position. These 

systems measure the relationship between the catheter 
stylet and its external sensor (chest plate or hand held 

wcmd). These devices require c1 custom stylet wire inserted 
vvit.hin the catheter, These devices are effective in reducing 

catheter ma I positions, hovvever they do not provide 

detailed informc1tion regarding the catheter's 

tip location with respect t.o the hec1rt .. 

2. F..lectrocardiograpic {ECG) Tip Location-Technologies 

that employ a saline column or stylet as an intracavitary 

electrode to monitor ECG waveform changes as the vascular 

access device approaches finc1I tip position. 

angiodynamics 
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Electrophysiology of the Heart 

\ -. ;_ (~--··/SA k,d~ 

;:,i:.• :'.,. AV N~:le 

....... 

The heart. is composed of four chambers: right atrium, right ventricle, leh atrium, and left ventricle. 
These chambers are electrically stimulated to contract in specific timed and paced fashion. The heart's 
primary pc1ce maker is a bundle of- cells, known c1s the sinoatrial node (SA node), locc1ted upper pmterior 
1Nc1II of the right atrium. While at rest, the myocardial muscle is negatively charged or polarized. The 
stimulation, called depolarization, causes these muscles to become positively charged and contract This 
depolarization is immediately followed by repolarization. Both depolarization and repolarization are 
electrical phenomena and can be detected by sensors on the skin. These signals are represented by the 
deflections vve see on an ECG st.rip. Electrical signals from the brain arrive at the SA node to stimulate a 
heartbeat, The depolarization spreads from the SA node across the atrium causing the atrial muscle to 
corrlracl while generating the P--vvave. This stimulation reciches the atrioventricular node (AV node) cmd 
passes through a set of- -fibers out to the ventricles. This depolc1rization then spreads across the ventricles 
causing the ventricles to contract. while generating the QRS 'Nave. The repolarization of the vent.rides 
generates the T-wave as the ventricular muscles relax. 

The height or amplitude of- the deflect.ion is a measure of volt.age. Positive deflections are upward on an ECG, 
ne9at.ive deflections are downwarrt ECG analysis examines the shape, consistency, and the time bet.ween 
waveforms elements (deflections) to assess the functionality of the hearts conduction system. 

ECG Examples 

Normal Sinus Rhythm {NSR): Sinus rhythms are a class of 
rhythms which originate at the SA node. Sinus rhythms 
generally travel through the heart's entire conduction 
system without inhibition. 
h!CE: f\JS1'1 is requi,ed foe ,r+able ECG tip loca,ior,. 

Atria! Fibri!!atkm (A~Fib): Atrial Fibrillation is most common 
sustc1ined an-hythmic1. It affects c1s many as 10% of patients 
over 7S yrs. J.\+ib is characterized by small, rapid, erratic spikes 
that may appear like a wavy baseline. A-Fib is caused by an 
unorganized depolarization of the atrial foci. 
1'-ICE: 1\-Fib \Nill not ,tlow accwate ot the P--vvave 
re:;ponse ft,,- f'CG lip locat.ior•. 

Atria! Flutter {A~flutter}: A-Flutter is recognized by the distinct. 
"savv tooth" pattern of P-waves. It is characterized by a series of 
identical "flutter" waves in bcick to back succession. 
[\IOF. 1\-Flune,· \Nt nol allow i.KCU'",Jle 

response fo, ~CG fr} locatior1 

Artifidal Pacemaker: With SA node pace failure, an arti !-icial 
pacemaker may be implanted as a permanent pace making 
source. The demand foature engages when the inherent rate 
of the S/.\ node is insufficient. 
h!CE: k1 at_,iai hc'cd wJ 11ot afow ac:u,ate 

of ,he F'-w,we 'T'sponse tor ECG tp loc1tio11. 
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Assessing P-Waves: 

1, Are they present'? 

2, Do they look alike"? 

3, Do they occur at a regular rate? 

4, Is there one P--wave tor each QRS? 

5. hre they upright.? 

ECG Tip Location Applied: 

Electrodes Defined-Electrodes are placed on the skin surface to detect the faint electrical activity of the heart. ECG tip location 
generally utilizes 3 electrodes. These electrodes are placed on the body in what is knovvn as Einthoven's Triangle; right arm (RA), 

left arm (LA), left leg (LL). The three electrodes are colored white {RA), black (LA), and 
red (LL) in acrnrdcmce with the American Heart Associc1tion {AH/i,) standc1rds. 

hlOTE: The,;e color st;_rncJc1,·ds are not uni\1ers,c1I. The lr•re,·,·1atona: Electrolechiicd ConT1issio1·1 
,IEC) has differ en I_ color sta11da,ds, red (?A), CL\), acid greer, CL). I°Iace decLcdes cdy 

on cl,'"an, 

ELECTRODE PLACEMENT MNEMONICS: 

"White to the righL Red to the ribs. Black on top." 
"White to the righL Smoke (black) over fire (red)." 

ECG Tip Location Explained 

In ECG tip location, the catheter itself becomes an intracavitary traveling electrode, /.\s the catheter advances toward the SA 

node the electl"ical activity is monitored. This activity appears on ECG as a pmgressively larger P~wave. As the catheter enters the 
superior vena GIVil (SVC) the P--wcwe response will reflect the cc1theters proximity to the SA node within the upper right atrium, 
In this fashion, we can identify an anatomical landmark (the SA node), from which to base our catheter tip location. 

Figure 1 

No evident P.-wave 

d1a~n9~"1-S indi<:ates 

a catheter is not in 

acceptable position. 

Figure 2 

A P.-wave at its maximum 

hd9ht will indi<ate the 

catheter is in the !ov1;er 

'li3 of superior vena cava:/ 

ri,;ht a;:rial juns:tion. 

Figure 3 

A downward defler.tion 

on th~ \iadill!J ,~dg,~ of 

the P~wave indicates the 

catheter entering the 

ri9ht atriun,. 

figure 4 

A biphask P--wave 

indicates the rn;:heter i,; 

within the right atrium. 

Figure 5 

An inverted P.-wave 

indirn;:es a s:athScter 

is approaching the 

right ventricle. 
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Leads Defined 

Two electrodes form a bipolar lec1d. Lec1d I is a laterd view from the RA to L/l, electrodes. Lead II is an inferior view from the RA to 

the LI.. electrodes. In ECG tip locc1t.ion it. is generc1lly lead I or Lead II that is monitored. For the purposes of central line placement 

lead I or lead II is generally monitored. Lead I monitoring implies the electrical activity is measured from right arrn to left arm. Lead 

II ECG monitoring implies that the electrical activity is mec1sured from the right arm to the left leg. 

ECG Connection Techniques 

Guidewire Tedmique-----ln this method the metal guidewire or stylet within the catheter is used as our conductive material to 

receive the electronic signals from the heart {Si\ node). In this technique the wire must not advance beyond the tip of the 
catheter being placed. 
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Introduction to Tip Location 1,2 

The correct position of a central venous access 
catheter tip is just above the level of 

the right atrium, in the lower (distal) third of the SVC@ 

PICC 

Heart 

Pl CC line enters body here 
Diagram showing a PICC line 

Pulmonary 
Valve •"' 

Tricuspld •'"" 
Valve 

Inferior Vena Cava 

Pulmonary 
Vein 

""•,··,Aortic 
Valve 
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Guidelines Regarding Catheter Tip Location 1,2,3,4 

Infusion Nurses Society 
(2011) 

Society of lnterventional Radiologists 
(2010) 

3 

Central venous access devices (CVAD) shall have 
the tip dwelling within the SVC near its junction 
with the right atrium. 

Cavoatria I region 

angiodynamics 
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Locating the Cava-Atrial Junction 1,3,4 

The cavo-atrial junction {CAJ) is the point at which the superior vena cava 
meets the right atrium& This area of high blood volume (hemodilution) and 

turbulence creates a favorable location for delivery of IV medication~ 

• Catheter tip is too short (proximal SVC or in the in nominate veins) 

• 10% to 50% increased risk of venous thrombosis, fibrin sleeve, vein erosion, catheter 

dysfunction 

• Spontaneous malposition (up into U) 

• Catheter tip is too long (in the lower portion of the RA, RV, or beyond) 

• increased risk of arrhythmia, tricuspid valve dysfunction, atrial thrombosis, myocardial erosion 

(cardiac tamponade) 

angiodynamics 
NAVTR 950 
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PICC Tip Positioning without ECG 2,3,7,8 

Traditional practices- included procedure landmark and anthropometric 
measurements followed by post-procedural chest radiography (x-ray). 

Challenges with this practice include: 

• Inefficient placement (malpositions) 

requiring repeat x-rays 

• Inconsistency in required post-procedure 

x-ray interpretation by MDs 

• Delays in clearing the PICC for use 

Tip location of central venous access 

devices shaU be determined 

radiographicaUy or by other approved 

technologies prior to the initiation of 

infusion therapy. (I usion Nurses Societ}f; 2011) 

angiodynamics 
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Navigation vs. Tip Location 3,4,7,s 

avigation 
ti::chr1ologv that 

redtJcing 
regarding the 

Tip Locati n 

t:ievic:es 

+~t'-) 
:::._. ~~l 

rr1alpositions_; 

regardir1g general 

or st1pplerr1er1t to 

angiodvnamics 
l'\JAVTR 950 
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Electrocardiogram (ECG) Guidance 3A,7,8 

• The catheter tip location is verified by observing the ECG 

• An intra-cavitary electrode connected to the PICC (stylet, 
guidewire, or saline column) and three surface electrodes 
are placed on the patient's skin. 

• The voltage across the electrodes indicates changes in the 
p wave as the catheter approaches the SA node (primary 
pacemal<:er of the heart) 

"White on the right, smoke over fire" 

angiodynamics 
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How ECG tip verification works 4,8,9 

• The PICC is advanced while 
monitoring the p wave and 
observing changes in amplitude 

• The heart's primary pacemaker is a 
bundle of cells, known as the 
sinoatrial node or SA node and is 
located in the upper posterior wall 
of the right atrium. 

• As PICC nears the SA node the exact 
catheter position can be determined 
by these changes 

• When the p wave is at its maximum 
amplitude just prior to downward 
deflection the tip is at the CAJ 

8 

Si:n(;<atrhd 
node \SA node) 

Electrical 
sequence 

T 

S0ptum 
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P-Wave Correlates to Catheter Proximity 4,8 

No evident P A P wave at its A downward 

wave changes max height wi 11 defection edge 

indicates a indicate the of P wave 

catheter is not catheter is in indicates the 

in acceptable the lower 1/3 catheter 

position. of SVC entering the 
right atrium 

A biphasic P 
wave 
indicates 
the catheter 
is within the 
right atrium. 

An inverted P 
wave 
indicates a 
catheter is 
approaching 
the right 
ventricle 
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Limitations 

Limiting/ but not contraindicated/ situations for this technique are 
patients where cardiac rhythms may change presentation of the P­
wave: 

• Atrial fibrillation 

• Atrial flutter 

• Severe tachycardia 

• Pacemaker-driven rhythm 

• Chronic obstructive pulmonary disease (COPD) 

Such patients are easily identified prior to PICC insertion 

angiodynamics 
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Assessing P Wave 9 

• Are P waves present? 

• Do they look alike? 

• Do they occur at a regular rate? 

• Is there one P wave for each QRS? 

• Are they upright? 

11 
angiodynamics 
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Normal Sinus Rhythm 9 

• Sinus rhythms originate at the SA node & generally 
travel through the heart's entire conduction system 
without inhibition. This is a 11normal" rhythm. 

• Rate 60-100 beats per minute* 

* Sinus bradycardia looks similar but with rate less than 60 
Sinus tachycardia likewise but with rate greater than 100 

angiodynamics 
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Atria I Fibrillation 9 

• Atrial fibrillation is the most common sustained arrhythmia. It affects as 
many as 10% of patients over age 75. 

• A multitude of foci initiate impulses causing a chaotic irregular atrial 
rhythm having no pattern or shape 

• Atrial rate can exceed 400 beats per minute but most are blocked by the 
AV node and considered under control by medication when heart rate is 
between 60-100 beats per minute 

• Mistaken for Atrial Tachycardia but AT hasp waves with multiple shapes 
that vary and a rate 120-150 

A-Fib will not allow accurate P wave interpretation for ECG tip location 

r-J - I""' -
V IJ 

/"'-./ f"-" 
V \I 

("-/ 
V 
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Atrial Flutter 9 

• Atrial flutter is recognized by P-waves with a "saw-tooth" pattern or 
resemble a "picket fence" 

• Characterized by a series of identical flutter waves in a rapid, repetitive 
fashion 

• Atrial rate is between 250-400 but most impulses are blocked by the AV 
node. 

A-Flutter will not allow accurate P wave interpretation for ECG tip location 

angiodynamics 
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Artificial Pacemaker 9 

• With SA node pace failure, an artificial pacemaker may be implanted 
as a permanent pace making source. The demand feature engages 
when the inherent rate of the SA node is insufficient (too slow) 

An artificially atrial paced heart will not allow accurate interpretation of 
the P wave response for ECG tip location. 
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The Celerity System is indicated for use as a 
supplemental aid in positioning for Peripherally 

Inserted Central Catheters (PICC) in adult patients. 

It provides real-time catheter tip location information by using 
the patients cardiac electrical activity. Confirmation of tip 

placement should be verified according to clinical judgment and 
established hospital protocol ( e.g. chest x-ray1 fluoroscopy). 

Note: Umiting but no contraindicated 1 situations for this technique are patients where cardiac rhythms rnay 
change presentation of the P-wave: Atria! flbrrnat1on 1 Atdal flutter, Severe tachycardia 1 Pacernaker-dr1ven 

rhythm and COPD, Such patients are easHy identtfled prior to PICC insertion, Use of an additional confirrnatton 
rnethod is necessary to confirm catheter tip location, 
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AC Power Plug·-----

Remote Box------

Patient ECG Cable 

4 

® ECG Clip Cable 
* Also w!H offer Dymo label printer and CELERITY stand depending on 

customer needs 

ECG Snap Lead Set 
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5 Refer to Celerity Owner's Manual, 
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6 Refer to Celerity Owner's Manual, 
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7 Refer to Celerity Owner's Manual, 
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8 Refer to Celerity Owner's Manual 
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9 Refer to Celerity Instructions for- Use.-

rf 

} 

/ff _.:-9\} 
:! ]'.!f_ li 
\\!1-

•:t:.t 

f 

l 
fl 

·,\l 

;,. 

~6~., 

--

•,•,•,•,•,•;;,'• 

s 
:.::::x ., 

?:'::: 

angiodynamics 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



rf 

Evaluate the baseline ECG waveform in Surface Mode 

10 Refer to Celerity Instructions for- Use 
angiodynamics 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



r I 
@ 

I s 

Use the snapshot icon to obtain an image of the baseline ECG 

11 Refer to Celerity Instructions for- Use 
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Enter the su ace measureme 
12 Refer to Celerity Instructions for- Use,, 
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Enter the su ace measureme 
13 Refer to Celerity Instructions for- Use,, 
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Cover the remote cable 
with the sterile cable 

14 Refer to Celerity Instructions for- Use 
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Secure the ECG clip cable to the 
pro xi ma I end of the sty let 

15 Refer to Celerity Instructions for- Use,, 
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16 Refer to Owners fVlanual 
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17 Refer to Celerity Instructions for- Use 
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18 Refer to Celerity Instructions for Use ,• 
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19 Refer to Celerity Owner's Manual 
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Please review Bundle Protocol p.ararneters: 

• Catheter advanced to target without resistance. 
• Sty!et removed fro.rn catheter without resistance. 
• Positive/free flowing blood return (all lumens). 
• Flushing without resistance (.all lumens). 
• US assessment of internal jugular vein negative for catheter. 
• EKG tip location agrees with surface measurment ( + !~2cm).■ 
• Initial Pwave downward deflection noted and documented, 
• P wave art,plification noted & highest wave form documer1ted. 

22 Refer to Celerity Owner's Manual, 
angiodynamics 
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I 

2014-03-12-0112 Demo! 

2014-03-12-0104 Demo! 

2014-03-12-0055 Demo 

2014-03-12-0049 Demo 

2014-03-12-0046 Demo! 

2014-03-12-0028 Demo! 

2014-03-10-2054 Demo! 

Refer to Celerity Owner's Manual, 

test 

Pn:i,cedun.~ On: 201 4-0:3-1 2 l'.Ye;,:::;iinning O 1 : 45: 21 

Note: 

Was Bundle 
Pn:docol Met? 

'iii ~ 35 cm auto mv 

d ~ 35 cm auto mv 

~· ~-'-----.:::...._ ___ 0 

iJJ r:::I::J 35 cm auto mv 

;j$l G:J 35 cm auto mv 

angiodynamics 
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~'i?$~"'~"~~~-~~ 

~·~<l,,01?.~~·9-

r 

,m,.~.,,.,}.l!ij­

,m,.,i.,._p,,,s-·•-

Refer to Celerity Owner's Manual, 

t 

:ll'''"~~•l•,d'"''<"'ll!'·•­
$ll·il1,~_fal..,.~-

!'{.~$f!~$/Rf 
fiWll.!llijRI~~ 

angiodynamics 
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30 Refer to Owner's Manual 

r 

-f1,ce£eno/' ECG Tip Confirmation System V3.0.1a-e 

ServicS!i$oreen· .. $tatus: P¢lw~r~r1Jest. P.Ei~!Sect 
VoltEtge·· .. Qhec::k: y9ltag.e Qhepk Passecf: 

SV: JiO .. fJV: ,,5,0 t2V: 1 l.6 PMonV: 7;9 
Gain·.Gheck: GaitrCheckPassed. 

VV'a:ti:>hdqg Gh~Qk: Wafch~pg Check Pa~se~'. 
PMon.volt Check: PMon•·GheckPasSed: \/1: 11;9 V2X• 7.9 
Coil.Gain·Check: cqn Gain•·Che~kPa.ssed. 

Prqgl1:lrn lmc:tg~· Qh~ck: 1.rnage Gheek Passed. 
ij.c;ttter;y~ta;t1.1!?!: \J.:?;f<A:· O.f>W.:·Jii Gye: .. 7.Err: ~~ 

DSPVersion: RevAOQ.;.10 

angiodynamics www.,angiodynam!cs,com 

angiodynamics 
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Knowledge Assessn1ent Quiz 

Phcc;e 

1. Proper Peripherally Inserted Central Catheter (PICC) tip location ls considered to be ... 

LJ The Superior Vena Cava 
LJ The Cen:ral Venous Systen1. 
LJ The uopr-,I 1/3 Supr-,1ior Vena Cava/lrmominate junction. 
[] The lovvu- 1/3 Supet"icr Vena Cava/ewe-atrial _itmctim1. 

2. There is a direct link between improper PICC tip location and ... 

LJ Vr-,1wus thrombosis. 
[] Post pmceciural mal positio1·is/catheter 
LJ M2cha1·iicalkhemical vessel erosion. 
LJ All of the above. 

angiodynamics 

3. The Intravenous Nurses Society's standard of practice 2011 has recognized radiography as the only approved 
technology to determine tip location. 

LJTn.1,-, 
LJ False 

4. Devices that employ electromagnetic catheter navigation have been proven to be an alternative to radiography 
for tip location verification. 

□ True 

7 False 

5. ECG tip location devices rely on the detection of faint cardiac arrhythmias that central venous devices normally 
induce during insertion. 

LJ Trne 
L"J False 

6. The Sino Atrial Node (SA Node) is considered the heart's prln1ary pace makeL 

l-_]True 
l·_-.-.i False 

7. The SA Node is bundle of cells located ... 

L"J At the inferior wall cf the right ventricle. 
LJ ,1\t the uoper 'Nall of the right atrium 
7 ,1\t the lovver 1/3 of superior vena cava. 
7 VVithin the tissu,-, of the tdc:uspid valve. 

8. On a standard electrocardiograph a P wave represents the depolarization of the ... 

LJ l\icJht ,-miurn. 
LJ Left vr-,ntdc:k,. 
LJ Ri~Jht brunch us. 
LJ Left rnai1·1 c:monary aI·tery. 

9. Identify cardiac rhythm "A". 

LJ Atdal Flutte( 
LJ ~formal Sinus t\hythm 
LJ ,1\systcle 
LJ Atrial Fibrillation 
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10. Identify cardiac rhythm "B", 
L"J Atrial Flutte1 
L"J ,1\systole 
LJ ['Jormal Sinus f1shyth1T1 
LJ Atrial Fib1illation 

·11, Identify cardiac rhythm "C". 
l·_-.-.i r,Jorrnal Sinus Rhythrn 
l·_-.-.i f\tl"ial Futter 
LJ f\tl"ial Fibrillation 
LJ A.systole 

12. Match the electrode with correct anatomical location, 

B, In three lead mode the Celerity ECG Tip Location Device displays ... 
l·_-.-.i Surface E(jG rea(fa1g. 
l·_-.-.i reading 
LJ Surface and lntracavitary simultaneously. 
LJ r\lone of the abcve 

14. In the PICC mode the Celerity ECG Tip location Device displays __ . 
L"J Sutface EGC reading. 
L"J lntracavitary reading. 
LJ Surface and "-,----n,··-,.,,,,., simultaneously. 
LJ [\Jone of the abov,-,_ 

r-" . l 

Ann Arm 

,1,____ __}\i \ ' I; , \ \ Lett 

\ Leg 

·15, As a central venous access device approaches the Sino Atrial Node (SA Node), the P wave ... 
l·_-.-.i Bec:orn(-,s i1Tegular. 

LJ Becomes rapid. 
LJ rfo d1cmcJes occur. 

16. No changes in the intracavitary ECG wave form during catheter advancement may indicate catheter malposition. 

LJ True 
LJ False 

"17, Poor or wandering ECG signals may be caused by ... 
l·_-.-.i Poor electrode contact. 
LJ F'atient n-ioveme1·1t 
LJ Electrical 1·1oise. 
LJ A.II of the above. 

angiodynamics 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

SECTION 14 STERILIZATION & SHELF LIFE 

While two of the components are meant to be sterilized as part of an ECG Accessory Kit, 

Nostix has nothing to do with the packaging and sterilization. Thus, sterilization discussions 

________ are _not_ applicable_ to. this. submission. i _____________________________________________________ __(b )( 4 L_ _____________________________________________________ i _________ _ 

Confidential and Proprietary to N ostix LLC 
14-1 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

SECTION 2 CDRH PREMARKET REVIEW SUBMISSION COVER 
SHEET (FORM FDA 3514) 

Confidential and Proprietary to Nostix LLC 
2-1 
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DEPARTMENT OF HEAL TH AND HUMAN SERVICES 
FOOD AND DRUG ADMINISTRATION 

Form Approval 
0MB No. 0910-0120 

CDRH PREMARKET REVIEW SUBMISSION COVER SHEET 
Expiration Date: December 31, 2013 
See PRA Statement on page 5. 

Date of Submission User Fee Payment ID Number FDA Submission Document Number (if known) 

PMA 
D Original Submission 

D Premarket Report 

0 Modular Submission 

□ Amendment 
D Report 
D Report Amendment 

D Licensing Agreement 

IDE 

D Original Submission 

□ Amendment 
D Supplement 

i _ (b)(4) _ ___i 

PMA & HOE Supplement 
0 Regular (180 day) 

D Special 
0 Panel Track (PMA Only) 

0 30-day Supplement 

D 30-day Notice 

0 135-day Supplement 

D Real-time Review 

□ Amendment to PMA & 
HDE Supplement 

0Olher 

Humanitarian Device 
Exemption (HOE) 

0 Original Submission 

□ Amendment 
0 Supplement 

0 Report 
0 Report Amendment 

Have you used or cited Standards in your submission? 

PDP 510(k) Request for Feedback 
0 Original PDP g] Original Submission: D Pre-Submission 
D Notice of Completion jg! Traditional D Informational Meeting 

D Amendment to PDP 0 Special 0 Submision Issue Meeting 
□ Abbreviated (Complete 0 Day 100 Meeting 

section I, Page 5) D Agreement Meeting D Additional Information 0 Determination Meeting 
0 Third Party D Study Risk Determination 

D Other (specify) : 

Class II Exemption Petition Evaluation of Automatic Other Submission 
Class Ill Designation 

0 Original Submission 
(De Novo) 0 513(g) D Original Submission 

0 Additional Information D Additional Information D Other 
(describe submission): 

igjYes 0No (If Yes, please complete Section I, Page 5) 

SECTION 8 SUBMITTER, APPLICANT OR SPONSOR 
Company/ Institution Name 

Nostix LLC 

Division Name (if applicable) 

Street Address 

5541 Central Av Suite 170 

City 

Boulder 

Contact Name 

Peter Nelson 

Contact Title 

Director of Engineering 

Salus Ventures LLC 

Division Name (if applicable) 

Street Address 

5335 Holmes Place 

City 

Boulder 

Contact Name 

Jim Lewis 

Contact Title 

Executive Consultant 

FORM FDA 3514 (1/13) 

Establishment Registration Number (if known) 

Phone Number (including area code) 

303 245 8895 

FAX Number (including ares code) 

303 245 8909 

State I Province 

co 

Contact E-mail Address 

petenelson@nostix.com 

Phone Number (including area code) 

303 945 5675 

FAX Number (including ares code) 

State I Province 

co 

Contact E-mail Address 

salusventures@aol.com 

ZIP/Postal Code 

80301 

ZIP Code 

80303 

Country 

USA 

Country 

USA 

Page 1 of 5 Pages 
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D New Device 

0 Wlthdrnwal 

D Addilio11a! or Expanded lr.dications 

0 Reques! for Extension 

0 Post-approval Study Protocol 

O Request for Applica11t Hold 

D Request for Removal or Applicant Hold 

D Request lO Remove or Add Manufacturing Si!e 

0 Process change: 

D Manufacturing D Packaging 

0 Sterilization 

0 Other {specify below) 

D Response to FDA correspondence: 

0 Other Reason (specify)' 

D New Device 

0 New Indication 

0 Addition or Institution 

0 Expansion / Extension of Study 

D IRB Certification 

D Termination ol Study 

0 V¼thdrawal of Application 

D Unanticipated Advets.; Effect 

0 No\ificalion of Emergency Use 

0 Compassionate Use Request 

D Treatment IDE 

D Contimiect Access 

D Other Reason (specifyj. 

0 New Device 

rs] Other Reason (specify): 

Additional marketer of Jn, ke 

FORM FDA 3514 (1113) 

D Change in design. component, or 
specifica\ion: 

0 Software I Hardware 

D Color Additive 

0 Material 

D Specifications 

0 Other (speCJf</ below) 

0 Labeling change: 

D Indications 

D !ns!ructions 

0 Performance Characteristics 

0 Shelf Life 

D Trade Name 

D Other {specify belowi 

C Change in: 

0 Correspondent/ Applkant 

D Deslgn I Device 

D Informed Consent 

0 Manufacturer 

D Manufacturing Process 

D Pro!Ocol - Feasibility 

D Protocol • Other 

D Sponsor 

0 Report submission: 

D Curren! Investigator 

D Annual Progress Report 

D Site Waiver Report 

D Fina! 

0 Additional or Expanded Indications 

0 Location change: 

[J Manufacturer 

D Stermzer 

LJ Packager 

D Report Submission: 

D Annual or Periodic 

D Poshapprnval Study 

D Adverse Reaction 

n Device Delee! 

! i Amandment 

0 Change in Ownership 

D Change !n Correspondent 

D Change of Applicant Address 

D Response lo FDA Let1er Conceming: 

D Condition.ii Approval 

[J Deemed Approved 

0 Deficient Final Report 

D Deficient Prngrnss Report 

0 Deficient Investigator Report 

0 Disapproval 

D Request Extension of 
Time to Respond to FDA 

D Request Meeting 

0 Request Hearing 

D Change in Technology 

Page 2 of 5 Pages 
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Product codes of devices to which substantial equivalence is claimed 

1 LJS 2 3 

5 6 7 

Information on devices to which substantial equivalence Is daimed (if known) 

4 

8 

Summary of, or statement concerning, 
safety and effectiveness Information 

~ 510 (k) summary attached 

D 510 (k) statement 

510(k) Number II Trade or Proprietary or Model Name Manufacturer 

Kl42889 Celerity PICC Tip Confinnation System AngioDynamics, Inc .. Marlborough MA 

2 2 2 

3 3 3 

4 4 4 

5 5 5 

6 6 6 

SECTION F PRODUCT INFORMATION - APPLICATION TO ALL APPLICATIONS 
Common or usual name or classification name 

PICC placement accessory 

~] Trade or Proprietary or Model Name for This Device 

PICC Tip Positioning Aid 

2 

3 

4 

5 

FDA document numbers of all prior related submissions (regardless of outcame) 

7 

Data Included in Submission 

LJS 

Classification Panel 

General Hospital 

Indications (from labeling) 

8 

4 

9 10 

D Laboratory Testing D Animal Trials 

·.• '.~ Model Number 

2 

3 

4 

5 

Oclassl 

OClasslll 

5 

11 

D Human Trials 

g:]Classll 

D Unclassified 

6 

12 

The PICC Tip Positioning Aid is indicated for the positioning of Peripherally Inserted Central Catheters (PICC) in adult patients. It provides real-time catheter tip 
location infonnation by using the patient's cardiac electrical activity. The PICC Tip Positioning Aid is indicated for use as an alternative method to chest x-ray or 
tluoroscopy confinnation of PICC tip placement in adult patients. 

FORM FDA 3514 (1/13) Page 3 of 5 Pages 
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Note: Submission of the information entered in Section H does not affect the 
need to submit device establishment registration. 

FDA Document Number (if known) 

SECTION H MANUFACTURING I PACKAGING I STERILIZATION SITES RELATING TO A SUBMISSION 

~Original 
Facility Establishment Identifier (FEI) Number 

OAdd D Delete 

Company / Institution Name 

Nostix LLC 

Division Name (if applicable) 

Street Address 

5541 Central Av, Suite 170 

City 

Boulder 

Contact Name Contact Title 

Charles Henry CEO 

□ Original 
Facility Establishment Identifier (FEI) Number 

□Add D Delete 

Company I Institution Name 

Division Name (if applicable) 

Street Address 

City 

Contact Name Contact Title 

□ Original 
Facility Establishment Identifier (FEI) Number 

□ Add D Delete 

Company / Institution Name 

Division Name (if applicable) 

Street Address 

City 

Contact Name Contact Title 

FORM FDA 3514 {1/13) 

~ Manufacturer D Contract Sterilizer 

D Contract Manufacturer D Repackager I Relabeler 

Establishment Registration Number 

Phone Number (including area code) 

303-345-8895 

FAX Number (including area code) 

State I Province ZIP Code Country 

co 80301 USA 

Contact E-mail Address 

cwh@nostix.com 

D Manufacturer D Contract Sterilizer 

D Contract Manufacturer D Repackager I Relabeler 

Establishment Registration Number 

Phone Number (including area code} 

FAX Number (including area cede) 

State I Province ZIP Code Country 

Contact E-mail Address 

D Manufacturer D Contract Sterilizer 

D Contract Manufacturer D Repackager I Relabeler 

Establishment Registration Number 

Phone Number (including area code) 

FAX Number (including area code) 

State / Province ZIP Code Country 

Contact E-mail Address 

-- r- ~-• ~. -~ .. IAd<!fr(c:mt1nuatio~1?.gl Page 4 of 5 Pages 
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SECTION I UTII...IZATION OF STANDARDS 

Note: Complete this section if your application or submission cites standards or includes a "Declaration of Conformity to a Recognized 
Standard" statement. 

Standards No. Standards Standards Title Version Date 
Organization 

Human factors engineering-Design of medical devices 9ed. HE 75 AAMI 

1 '2009 

Standards No. Standards Standards Title Version Date 

60601-1 
Organization 

Medical electrical equipment-Part I : general requirements for basic 3 ed. !EC 
safety and essential performance 

'2005 2 

Standards No. Standards Standards Tille Version Date 

60601-1-2 
Organization 

IEC 
Medical electrical equipment-Part 1-2: general requirements for 3ed. 
safety-collateral standard: electromagnetic compatibility--

3 requirements and tests "2005 

Standards No. Standards Standards Title Version Date 

10993-1 
Organization 

Biological evaluation of medical devices-Part I :evaluation and 4ed. 
ISO testing within a risk management process 

4 '2009 

Standards No. Standards Standards Title Version Date 
Organization 

5 

Standards No. Standards Standards Title Version Date 
Organization 

6 

Standards No. Standards Standards Title Version Date 
Organization 

7 

Please include any additional standards to be cited on a separate page. 

This section applies only to requirements of the Paperwork Reduction Act of 1995. 

*DO NOT SEND YOUR COMPLETED FORM TO THE PRA STAFF ADDRESS BELOW.* 

The burden time for this collection of infonnation is estimated to average 0.5 hour per response, including the time to review instructions, search 
existing data sources, gather and maintain the data needed and complete and review the collection of infonnation. Send comments regarding this 
burden estimate or any other aspect of this infonnation collection, including suggestions for reducing this burden, to: 

Department of Health and Human Services 
Food and Drug Administration 
Office of Chief Information Officer 
Paperwork Reduction Act (PRA) Staff 
1350 Piccard Drive, Room 400 
Rockville, MD 20850 

An agency may not conduct or sponsor. and a person is not required to respond to. a collection of 
information unless it displays a current{v valid 0MB control number. 

FORM FDA 3514 (1/13) Page 5 of 5 Pages 
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Keith, 

(b)(4) Deficiencies 
Thanks, 

Peter 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, September 21, 2015 9:05 AM 

To: Peter Nelson 

Cc: Chapman, Richard; Kl5226l@docs.fda.gov; 'Charles Henry'; 

salusventures@aol.com 

Subject: RE: additional questions 

Importance: High 

Peter, 

; 
--i 

! (b)(4) Deficiencies attached 

■ 

(b)(4) Deficie nc1es 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Friday, September 04, 2015 11:34 AM 

To: Marin, Keith 

Cc: Chapman, Richard; Kl5226l@docs.fda.gov; 'Charles Henry'; 

salusventures@aol.com 

Subject: RE: additional questions (b)(4) Deficiencies i attached 

Keith, 
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■ 

(b)(4) Deficie nc1es 
Thanks, 

Peter 

Peter Nelson 

R&D Manager 

Nostix 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Thursday, September 03, 2015 9:39 AM 

To: Peter Nelson 

Cc: Chapman, Richard; K152261@docs.fda.gov 

Subject: additional questions 

Peter, 

(b)(4) Deficie 
Thanks. 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Monday, August 17, 2015 12:54 PM 

To: Marin, Keith 

Cc: K152261@docs.fda.gov; Chapman, Richard; 'Charles Henry'; 

■ 

nc1es 
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salusventures@aol.com 

Subject: RE: Letter of authorization -- attached 

Keith, 

(b )( 4) Deficiencies 
Thanks, 

Peter 

Peter Nelson 

Director of Engineering 

Nostix 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, August 17, 2015 10:01 AM 

To: petenelson@nostix.com 

Cc: K152261@docs.fda.gov; Chapman, Richard 

Subject: i (b)(4) Deficiencies 

Mr. Nelson, 

(b)(4) Deficie 
Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 

■ 

nc1es 
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Lieutenant Commander, United States Public Health Service 

General Hospital Devices Combination Product Team Lead/ Nurse Consultant 

FDA/CDRH/ODE/DAGRID/GHDB 

10903 New Hampshire Avenue, WO66-2567 

Silver Spring, MD, 20993-0002 

Telephone: (301) 796-2462, Fax: (301) 847-8109 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

SECTION 12 SUBSTANTIAL EQUIVALENCE DISCUSSION 

SUMMARY OF SIMILARITIES AND DIFFERENCES 

The proposed PICC Tip Positioning Aid is substantially equivalent to the predicate Celerity TM 

System (Kl 42889) because it is the same device in terms of intended use, operating principle/ 
technology, safety and performance, built to the same Device Master Record by the same suppliers. 

SUBSTANTIAL EQUIVALENCE TREE 

The 510(k) "Substantial Equivalence" Decision-Making Flowchmt, as outlined in FDA's Guidance 
Document entitled, The 51 0(k) Program: Evaluating Substantial Equivalence in Premarket 
Notifications [510(k)] dated July 28, 2014, was used to determine substantial equivalence of the 
proposed device to the predicate devices. The decision tree from the FDA guidance document is 
presented at the end of this section as Table 12.1. The answers to the following questions lead to a 
determination that the proposed Celerity System is substantially equivalent to the predicate device. 

1. Is the predicate device legally marketed? 

Yes. The predicate Celerity System (Kl 42889, cleared February 5, 2015) is a legally marketed device. 

2. Do the devices have the same intended use? 

Yes. Both the proposed PICC Tip Positioning Aid and predicate (Kl42889) are intended to 
provide real time tip location information of a central venous catheter by utilization of ECG to 
observe P-wave changes as the tip approaches the right atrium of the hemt via the superior vena 
cava. 

3. Do the devices have the same technological characteristics, e.g. design, materials, etc.? 

Yes. Identical, both predicate and proposed device utilizes ECG to observe P-wave changes in 
real time catheter tip location information by using the patient's cardiac electrical activity. Both 
devices are driven by software using the same algorithms displaying patient wavefom1s on a monitor 
to aid in venous catheter tip placement, ECG connectors and leads. 

4. Do the different technological characteristics of the devices raise different questions of 
safety and effectiveness? 

No. The predicate (KJ42889) and proposed device have the same intended use; i.e., to provide 
real time tip location information of a central venous catheter by utilization of ECG to observe 
P-wave changes as the tip approaches the right atrium of the heart via the superior vena cava). 

5.a. Are the methods acceptable? 

Yes. Test results are unchanged between the two designs. 

5.b Do the data demonstrate equivalence? 

Data not applicable as unit design and construction are identical. 
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SUMMARY OF SUBSTANTIAL EQUIVALENCE STATEMENT 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

The following points summarize the statement of substantial equivalence for the proposed PICC Tip 
Positioning Aid: 

• The intended use/indications for use, operating principle/technology, safety and performance 
of the proposed PI CC Tip Positioning Aid are identical to those of predicate device. 

Conclusion: The comparison of similarities and differences including intended use and indications for 
use statements; as well as answers to questions raised via the FDA's 5 lO(k) Decision Making 
Flowchart and narrative support a detem1ination of "substantially equivalent" to the predicate 
Celerity™ System (K142889). 
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Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

7 August 2015 

Table 12.1 - Comparison of Key Similarities and Differences 
Proposed: PICC Tip Positioning Aid; Predicate Celerity System 

Proposed Device Predicate Device 
Device PICC Tip Celerity System Equivalence Characteristic 

Positioning Aid Kl42889 

Indications for Use The Positioning Aid is The Celerity System is Identical 
indicated for the indicated for the 
positioning of positioning of 
Peripherally Inserted Peripherally Inserted 
Central Catheters Central Catheters 
(PICC) in adult (PICC) in adult 
patients. It provides patients. It provides 
real-time catheter tip real-time catheter tip 
location information by location information by 
using the patient's using the patient's 
cardiac electrical cardiac electrical 
activity. The Celerity activity. The Celerity 
System is indicated for System is indicated for 
use as an alternative use as an alternative 
method to chest x-ray method to chest x-ray 
or fluoroscopy or fluoroscopy 
confirmation of PICC confirmation of PICC 
tip placement in adult tip placement in adult 
patients. patients. 

Note: In general, Note: In general, 
devices that utilize devices that utilize 
ECG technique to ECG technique to 
observe P-wave are observe P-wave are 
limited, but not limited, but not 
contraindicated, for contraindicated, for 
patients where cardiac patients where cardiac 
rhythms may change rhythms may change 
presentation of the P- presentation of the P-
Wave; including Wave; including 
-Atrial fibrillation -Atrial fibrillation 
-Atrial flutter -Atrial flutter 
-Severe tachycardia -Severe tachycardia 
-Pacemaker-drive -Pacemaker-drive 
rhythm rhythm 
-COPD -COPD 
Such patients are easily Such patients are easily 
identified prior to PICC identified prior to PICC 
insertion. Use of an insertion. Use of an 
additional confirmation additional confirmation 
method is necessary to method is necessary to 
confirm catheter tip confirm catheter tip 
location. location. 
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Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

7 August 2015 

Table 12,l - Comparison of Key Similarities and Differences 
Proposed: PICC Tip Positioning Aid; Predicate Celerity System 

Proposed Device Predicate Device 
Device PICC Tip Celerity System Equivalence Characteristic 

Positioning Aid K142889 

Intended Use To provide real time tip To provide real time tip Identical 
location information of location information of 
a central venous a central venous 
catheter by utilization catheter by utilization 
of ECG to observe P- of ECG to observe P-
wave changes as the tip wave changes as the tip 
approaches the right approaches the right 
atrium of the heart via atrium of the heart via 
the superior vena the superior vena 

Operating Displays surface ECG Displays surface ECG Identical 
Principle/Technology via 3 electrode leads via 3 electrode leads 

and the intravascular and the intravascular 
ECG connected to a ECG connected to a 
catheter's stylet; P- catheter's stylet; P-
wave amplitude wave amplitude 
indicates tip position to indicates tip position to 
sino-atrial node sino-atrial node 

System and Monitor: Dedicated Monitor: Dedicated 
Identical Components monitor to display monitor to display 

ECG waveforms via ECG waveforms via 
proprietary software proprietary software 

ECG Sensor: Integral ECG Sensor: Integral 
to monitor, connected to monitor, connected 
via ECG Patient Cable via ECG Patient Cable 
and stylet lead using and stylet lead using 
built-in circuitry with built-in circuitry with 
digital conversion for digital conversion for 
analysis and display analysis and display 

ECG Clie_ Cable: ECG Clie_ Cable: 
Insulated copper-wire Insulated copper-wire 
lead with stainless-steel lead with stainless-steel 
alligator clip alligator clin 

Commercially ECG snap leads, ECG ECG snap leads, ECG 
Identical 

available accessories surface electrodes and surface electrodes and 
(may include) prep pads prep pads 
Energy Source Mains power (battery Mains power (battery Identical 

backed) backed) 

Performance Displays ECG Displays ECG Identical 
waveforms in real time wavefonns in real time 
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Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

7 August2015 

Table 12.1 - Comparison of Key Similarities and Differences 
Proposed: PICC Tip Positioning Aid; Predicate Celerity System 

Proposed Device Predicate Device 
Device PICC Tip Celerity System 

Characteristic Equivalence 
Positioning Aid K142889 

EMC and Electrical IEC 60601 3rd Edition IEC 60601 3rd Edition Identical 
Safety 
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SECTION 5 510(k) SUMMARY 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

25 September 2015 
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Nostix 
51 O{k) Summary 

Prepared: 25 September 2015 

Company Nostix LLC 
5541 Central Av, Suite 170 
Boulder, CO 80301 

Tel 303 245 8895 
Fax 303 245 8909 

Contact 

Device 

Trade Name 
Common Name 
Class Name 
Product Code 
Regulation 

Class 

Predicate 

Trade Name 
Clearance 

Common Name 
Class Name 
Product Code 
Regulation 

Class 

Pete Nelson 
Director of Engineering 
petenelson@nostix.com 

PICC Tip Positioning Aid 
PICC placement accessory 
Percutaneous, implanted, long-term intravascular catheter 
LJS 
21 CFR 880.5970 
2 

Celerity System 
K142889, 27 January 2015 
PICC placement accessory 
Percutaneous, implanted, long-term intravascular catheter 
LJS 
21 CFR 880.5970 
2 
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Device Description 

Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

25 September 2015 

The PICC Tip Positioning Aid includes a standalone Monitor containing software, battery 
and power cord accompanied by an ECG Patient Cable, a Remote Control Cable, probe cover 
and ECG Clip Cable. 

Other procedural accessories; including ECG Snap Leads, ECG Surface Electrodes, Cable 
Cover, Gloves and Prep Pads; may be provided as a convenience for the clinician but are not 
in the scope of this submission. 

Intended Use 

The PICC Tip Positioning Aid is intended to provide real time tip location information of a 
central venous catheter by utilization of ECG to observe P-wave changes as the tip 
approaches the right atrium of the heart via the superior vena cava. 

indications for Use 

The PICC Tip Positioning Aid is indicated for the positioning of Peripherally Inserted 
Central Catheters (PICC) in adult patients. It provides real-time catheter tip location 
information by using the patient's cardiac electrical activity. The PICC Tip Positioning Aid is 
indicated for use as an alternative method to chest x-ray or fluoroscopy confirmation of PICC 
tip placement in adult patients. 

Note: In general, devices that utilize ECG technique to observe P-Wave arc limited, but not 
contraindicated, for patients where cardiac rhythms may change presentation of the P-Wave; 
including 
11 Atrial fibrillation 
11 Atrial flutter 
11 Severe tachycardia 
11 Pacemaker-driven rhythm 
11 Chronic obstructive pulmonary disease (COPD) 

Such patients are easily identified prior to PICC insertion. Use of an additional confirmation 
method is necessary to confirm catheter tip location. 

Tedmoiogica! Characteristics 

Technological Characteristics of the subject PICC Tip Positioning Aid are identical to the 
predicate device. The name and address changes on the labels between the predicate and 
proposed devices do not raise new technological questions. 

Performance Data 

As the only differences between the device and its predicate are names, logos, and addresses 
in the labeling, the following recognized standards from the IEC 60601 (3rd Edition) series 
continue to be satisfied. 

IEC 60601-1-1 Medical electrical equipment-Part 1-1: General requirements for 
safety--Collateral standard: Safety requirements for medical electrical 
systems 
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Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

25 September 2015 

IEC 60601-1-2 Medical electrical equipment-Part 1-2: General requirements for basic 
safety and essential performance---Collateral standard: Electromagnetic 
compatibility - Requirements and tests 

Human Factors Evaluation - Simulated Use Testing alternate to chest x-ray and fluoroscopy: 

Simulated Use/ Human Factors Testing has been conducted to evaluate the application of the 
PICC Tip Placement Aid as embodied in the predicate Celerity System when used to confirm 
PICC tip position as an alternative method to chest X-ray or fluoroscopy confirmation. The 
use related events noted in the studies have been adequately reviewed and addressed in order 
to ensure the appropriate use of the device as an alternate to x-ray techniques for 
confirmation of tip location of PICC. 

Based on the content of the proposed PICC Tip Positioning Aid's Risk Analysis/ Use and 
Design FMEAs, and the content of the Instructions for Use, the PICC Tip Positioning Aid 
has demonstrated its suitability for its intended purpose. 

Substantial Equivalence Condusicm 

As this device design and manufacturing are the same as the predicate except for name 
changes to the device and the manufacturer, the device is clearly equivalent to its predicate. 

The proposed device is clearly substantially equivalent to the predicate device based on 
identical: 
11 Intended Use 
11 Indications for Use 
11 Design 
11 Production 
11 Operating principles, characteristics, and user interface 
11 Technology and specifications 
11 Labeling 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

SECTION 17 ELECTROMAGNETIC COMPATIBILITY & SAFETY 

No changes have been made to the design of the proposed device from predicate to proposed 
device. 

All data and qualifications from the submission for the predicate device apply to this 
submission. 

Please refer to the letter attached to the cover letter of this 51 O(k) from the owner of the 
Predicate Device, Angiodynamics, acknowledging their support of this submission with all 
data and certification from the predicate submission. 
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Via Email only (cwh@nostix_com) 

August 19, 2015 

Nostix, LLC 
5541 Centr$il Avenue, Suite 170 
Boulder, Colorado 8030·1 
Attention: Charles W" Henry, President and GEO 

Re: __ .!]_e,_\te.loomentand_S.qpp!y Agreement{"Agreement") between Nostix, LLC .and 
l _________________ (_b )( 4) -·-·-·-·-·-·-·___: 

Dear Mr. Henry: 
·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· : 

; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
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<font color='black' size='2' face='Arial, Helvetica, sans-serif'>Mr. Marin 

<div><br> 

</div> 

<div><br> 

</div> 

(b)(4) Deficiencies 

<div>Thank you.</div> 

<div>--&nbsp;</div> 

<div>Jim Lewis<br> 

<br> 

<div style="clear:both"> 

<div>--</div> 

<div><span style="font-family: Helvetica, Arial, sans-serif; font-size: l0pt;">For 
Nosix LLC,&nbsp;Boulder, Colorado, USA</span></div> 

<div>303 945 5675; salusventures@aol.com</div> 

</div> 

<br> 

<br> 

<div style="font-family:arial,helvetica;font-size:l0pt;color:black">-----Original 
Message-----<br> 

From: Marin, Keith &lt;Keith.Marin@fda.hhs.gov&gt;<br> 

To: Peter Nelson &lt;petenelson@nostix.com&gt;<br> 

Cc: K152261 &lt;K152261@docs.fda.gov&gt;; Chapman, Richard 
&lt;Richard.Chapman@fda.hhs.gov&gt;; 'Charles Henry' &lt;cwh@nostix.com&gt;; 
salusventures &lt;salusventures@aol.com&gt;; McCabe-Janicki, Margaret 
&lt;Margaret.McCabe@fda.hhs.gov&gt;<br> 

Sent: Mon, Aug 17, 2015 11:50 am<br> 

Subject: i (b)(4) Deficiencies br> 

<br> 

<div id="AOLMsgPart 2 ab807a3d-527e-4c81-ae4f-839b4cbceff6"> 

<style scoped="">#AOLMsgPart_2_ab807a3d-527e-4c81-ae4f-839b4cbceff td color: black;} 
@font-face {font-family:Wingdings; panose-1:5 0 0 0 0 0 0 0 0 0;} fon -face {font­
family:Wingdings; panose-1:5 0 0 0 0 0 0 0 0 0;} @font-face {font- ami y:Calibri; 
panose-1:2 15 5 2 2 2 4 3 2 4;} @font-face {font-family:Tahoma; panose-1:2 11 6 4 3 5 4 
4 2 4;} .aolReplacedBody p.MsoNormal, .aolReplacedBody li.MsoNormal, .aolReplacedBody 
div.MsoNormal {margin:0in; margin-bottom:.000lpt; font- ize:11.0pt; font­
family:&quot;Calibri&quot;,&quot;sans-serif&quot;;} .ao ReplacedBody 
a:link, .aolReplacedBody span.MsoHyperlink {mso-style-pr ority:99; color:blue; text-
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decoration:underline;} .aolReplacedBody a:visited, .aolReplacedBody 
span.MsoHyperlinkFollowed {mso-style-priority:99; color:purple; text­
decoration:underline;} .aolReplacedBody p.MsoAcetate, .aolReplacedBody 
li.MsoAcetate, .aolReplacedBody div.MsoAcetate {mso-style-priority:99; mso-style­
link:&quot;Balloon Text Char&quot;; margin:Oin; margin-bottom:.OOOlpt; font-size:8.0pt; 
font-family:&quot;Tahoma&quot;,&quot;sans-serif&quot;;} .aolReplacedBody p.Mso 
span.Emai1Style17 {mso-style-type:personal; font-family:&quot;Calibri&quot;,&quot;sans­
serif&quot;; color:windowtext;} .aolReplacedBody span.EmailStylelB {mso-style­
type:personal; font-family:&quot;Calibri&quot;,&quot;sans-serif&quot;; color:#1F497D;} 
.aolReplacedBody span.Emai1Style19 {mso-style-type:personal; font­
family:&quot;Calibri&quot;,&quot;sans-serif&quot;; color:#1F497D;} .aolReplacedBody 
span.Emai1Style20 {mso-style-type:personal-reply; font­
family:&quot;Calibri&quot;,&quot;sans-serif&quot;; color:#1F497D;} .aolReplacedBody 
span.BalloonTextChar {mso-style-name:&quot;Balloon Text Char&quot;; mso-style­
priority:99; mso-style-link:&quot;Balloon Text&quot;; font­
family:&quot;Tahoma&quot;,&quot;sans-serif&quot;;} .aolReplacedBody .MsoChpDefault 
{mso-style-type:export-only; font-size:10.0pt;} @page WordSectionl {size:8.5in 11.0in; 
margin:1.0in 1.0in 1.0in 1.0in;} .aolReplacedBody div.WordSectionl {page:WordSectionl;} 
@@@@@@@@@@ ol {margin-bottom:Oin;} .aolReplacedBody ul {margin­
bottom:Oin;}</style> 

<div lang="EN-US" class="aolReplacedBody"> 

<div class="WordSectionl"> 

<div class="MsoNormal"><span style="color:#1F497D">Mr. Nelson,</span></div> 

<div class="MsoNormal"><span style="color:#1F497D"><br> 

■ 

(b)(4) Deficie nc1es 

<div class="MsoNormal"><span style="color:#1F497D">&nbsp;</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">Please provide this information by 
Wednesday August 19, 2015.</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">&nbsp;</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">Thanks.<br> 

<br> 
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Keith</span></div> 

<div> 

<div style="border:none;border-top:solid #B5C4DF 1.0pt;padding:3.0pt Din Din Din"> 

<div class="MsoNormal"><b><span style="font-size:10.0pt;font­
family:&quot;Tahoma&quot;,&quot;sans-serif&quot;">From:</span></b><span style="font­
size:10.0pt;font-family:&quot;Tahoma&quot;,&quot;sans-serif&quot;"> Peter Nelson [<a 
removedlink feffd2d8-bbac-45cd-bel3-
4c5d50e69b30 href="mailto:petenelson@nostix.com?">mailto:petenelson@nostix.com</a>] 
<br> 

<b>Sent:</b> Monday, August 17, 2015 12:54 PM<br> 

<b>To:</b> Marin, Keith<br> 

<b>Cc:</b> <a removedlink feffd2d8-bbac-45cd-bel3-
4c5d50e69b30 href="mailt~K152261@docs.fda.gov">K152261@docs.fda.gov</a>; Chapman, 
Richard; 'Charles Henry'; <a removedlink_feffd2d8-bbac-45cd-bel3-
4c5d50e69b30 href="mailto:salusventures@aol.com">salusventures@aol.com</a><br> 

<b>Subject:</b> RE: i (b)(4) Deficiencies i -- attached</span></div> ~------------~ 

</div> 

</div> 

<div class="MsoNormal">&nbsp;</div> 

<div class="MsoNormal"><span style="color:#1F497D">Keith,</span></div> 

(b)(4) Deficiencies 
<div class="MsoNormal"><span style="color:#1F497D">Thanks,</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">Peter</span></div> 

<div class="MsoNormal"><span style="color:#1F497D">&nbsp;</span></div> 

<div class="MsoNormal" style="margin-bottom:12.0pt"><b><span style="font­
size:10.0pt;font-family:&quot;Tahoma&quot;,&quot;sans-serif&quot;;color:black">Peter 
Nelson <br> 

Director of Engineering <br> 

Nostix <br> 

5541 Central Ave, Suite 170 <br> 

Boulder, CO 80301 <br> 

Ph: 303-245-8895 ext. 3#<br> 

Fax: 303-245-8909 </span></b><span style="color:#1F497D"></span></div> 
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<div class="MsoNormal"><span style="color:#1F497D">&nbsp;</span></div> 

<div> 

<div style="border:none;border-top:solid #B5C4DF 1.0pt;padding:3.0pt Din Din Din"> 

<div class="MsoNormal"><b><span style="font-size:10.0pt;font­
family:&quot;Tahoma&quot;,&quot;sans-serif&quot;">From:</span></b><span style="font­
size:10.0pt;font-family:&quot;Tahoma&quot;,&quot;sans-serif&quot;"> Marin, Keith [<a 
target=" blank" removedlink feffd2d8-bbac-45cd-bel3-
4c5d50e69b30 href="mailto:Keith.Marin@fda.hhs.gov">mailto:Keith.Marin@fda.hhs.gov</a>] 
<br> 

<b>Sent:</b> Monday, August 17, 2015 10:01 AM<br> 

<b>To:</b> <a target=" blank" removedlink feffd2d8-bbac-45cd-bel3-
4c5d50e69b30 href="mailto:petenelson@nostix.com">petenelson@nostix.com</a><br> 

<b>Cc:</b> <a target=" blank" removedlink feffd2d8-bbac-45cd-bel3-
4c5d50e69b30 href="mailto:K152261@docs.fda.gov">K15226l@docs.fda.gov</a>; Chapman, 
Richard<br> 

<b>Subject:</b>~! ---~(b~)~(4~)_D_e_fi_c_ie_n_c_ie_s ___ ___.!/span></div> 

</div> 

</div> 

<div class="MsoNormal">&nbsp;</div> 

<div class="MsoNormal">Mr. Nelson,</div> 

<div class="MsoNormal"><br> 

(b)(4) Deficie 
<br> 

Thanks.<br> 

<br> 

Keith Marin </div> 

<div class="MsoNormal">&nbsp;</div> 

■ 

nc1es 

<div class="MsoNormal" style="mso-margin-top-alt:auto;mso-margin-bottom-alt:auto"><span 
style="font-size:10.0pt;font-family:&quot;Arial&quot;,&quot;sans­
serif&quot;;color:black">Keith Marin, RN, MS, MBA, OCN, RAC <br> 

Lieutenant Commander, United States Public Health Service <br> 

General Hospital Devices Combination Product Team Lead/ Nurse Consultant </span></div> 

<div class="MsoNormal" style="mso-margin-top-alt:auto;mso-margin-bottom-alt:auto"><span 
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style="font-size:10.0pt;font-family:&quot;Arial&quot;,&quot;sans­
serif&quot;;color:black">FDA/CDRH/ODE/DAGRID/GHDB<br> 

10903 New Hampshire Avenue, WO66-2567<br> 

Silver Spring, MD, 20993-0002 <br> 

Telephone: (301) 796-2462, Fax: (301) 847-8109 </span></div> 

<div class="MsoNormal">&nbsp;</div> 

</div> 

</div> 

</div> 

</div> 

</div> 

</font> 
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s:tix 
19 August 2015 

U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
Document Mail Center (WO66-G609) 
10903 Ne,v Hampshire A venue 
Silver Spring, MD 20993-0002 

Reference: K 152261 S 1 : Supplemental Information 

Dear Madarn/Sir: 

Suite 170 
Boulder, CO 80301 USA 
Te!: 303-245-8895 
Fax: 303-245-8909 

Nostix LLC of Boulder, Colorado, subn1its this paper copy of Supplemental Infomiation to 
510(k) submission K152261i (b)(4) 

(b)(4) 

If you have any questions, the contact person for this application is Jim Lewis, reachable 
directly at 303-945-5675. 

Respectfully submitted, 

(b)(6) 
James W. Lewis 

(b)(4) 
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Via Email only (cwh@nostix.com) 

August 19, 20'15 

Nostix, LLC 
5541 Central Avenue, Suite 170 
Boulder, Coforado 80301 
Attention: Charles W. Henry, President and CEO 

Re.: Development and Supply Agreement ("Agreement"} betvveen Nostix, LLC and 
(b)(4) i 

Dear Mr. Henry: 
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From: Jim Lewis <sa!usventures@aol.corn> 

To: Keith.Marin <Keith.Marin@fda.hhs.gov>; petenelson <petenelson@nostix.com> 

Cc: K·152261 <K152261@docs.fda.gov>:Richard.Chapman <Richard.Chapman@fda.hhs.gov>: cwh 
<cwh@nostix.com>: Margaret.McCabe <MargaretMcCabe@fda.hhs.gov> 

Subject: Re: K152261 S1 Right of Reference to K142889 and K140799 

Date: Wed, Aug ·19, 2015 1:54 pm 
Attachments: i (b)(4) Deficiencies 

Mr. hfiann 

(b)(4) Deficiencies 
Thank you. 

Jim Levvis 

For Nosix LLC, Boulder, Colorado, USA 
303 945 5675; sa!usventuresc@aQl,corn 

---Original Message-
From: Marin, Keith <Kelth.Marin@fda.hhs.gov> 
To: Peter Nelson <petene!son@nostix.com> 
Cc: K152261 <Kt52261@docs.fda.gov>; Chapman, Richard <Richard.Chapman@fda.hhs.gov>; 'Charles Henry' 
<cwh@nosUx.corn>; salusventures <salusventures@aoLcom>; McCabe»Janicki, Margaret 

w+.<Margaret.McCabe@fda.hhs.gov> 
•••••••• Sent: Mon, Aug '17, 2015 11 :50 am 

Subject l.Jb..)_(4) Deficiencies i 

Mr. Nelson, 

(b)(4) Deficiencies 
Please provide this information by VVednesday August 19, 2015. 

Thanks. 

Keith 
From: Peter Nelson [mailto: petene!son@nostix.com] 
Sent: Monday, August 17, 2015 12:54 PM 
To: Marin, Keith 
Cc: K15226lijdru:s.Jmu:1oy_;_{:banrnan, Richard; 'Charles Henry'; salusventures@aoLcom 

. +Subject: RE: i (b)(4) Deficiencies ~ -- attached 

Keith. 

(b)(4) Deficiencies 
Thanks, 
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Peter 

Peter Nelson 
> .. Director of Engineering 

Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303~245-8895 e.xt. 3# 
Fax: 303~245-8909 

From: Marin, Keith [rnailto:Keith.Marin@fda.hhs.gov] 
Sent: Monday1 August 17, 2015 10:01 AM 
To: petenelson@nostix.com 
Cc: Kl52261@docsJda.gov; Chapman, Richard 
Subject: Letter of authorization 

Mr. Nelson, 

(b)(4) Deficiencies 
Thanks. 

Keith Marin, RN, MS, MBA, OCN, RAC 
Lieutenant Commander, United States Public Hea!H1 Service 
General Hospital Devices Combination Product Team Lead/ Nurse Consultant 
FDAJCDRH/ODE/DAGRID/GHDB 
10903 New Hampshire Avenue, WO66-2567 
Silver Spring, MD, 20993~0002 
Telephone: (301) 796-2462, Fax: (301) 847-8'109 
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K152261 

Nostix 
51 O{k) Summary 

Prepared: 25 September 2015 

Company Nostix LLC 
5541 Central Av, Suite 170 
Boulder, CO 80301 

Tel 303 245 8895 
Fax 303 245 8909 

Contact 

Device 

Trade Name 
Common Name 
Class Name 
Product Code 
Regulation 

Class 

Predicate 

Trade Name 
Clearance 

Common Name 
Class Name 
Product Code 
Regulation 

Class 

Pete Nelson 
Director of Engineering 
petenelson@nostix.com 

PICC Tip Positioning Aid 
PICC placement accessory 
Percutaneous, implanted, long-term intravascular catheter 
LJS 
21 CFR 880.5970 
2 

Celerity System 
K142889, 27 January 2015 
PICC placement accessory 
Percutaneous, implanted, long-term intravascular catheter 
LJS 
21 CFR 880.5970 
2 

Confidential and Proprietary to Nostix LLC Page 1 of3 
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Device Description 

Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

25 September 2015 

The PICC Tip Positioning Aid includes a standalone Monitor containing software, battery 
and power cord accompanied by an ECG Patient Cable, a Remote Control Cable, probe cover 
and ECG Clip Cable. 

Other procedural accessories; including ECG Snap Leads, ECG Surface Electrodes, Cable 
Cover, Gloves and Prep Pads; may be provided as a convenience for the clinician but are not 
in the scope of this submission. 

Intended Use 

The PICC Tip Positioning Aid is intended to provide real time tip location information of a 
central venous catheter by utilization of ECG to observe P-wave changes as the tip 
approaches the right atrium of the heart via the superior vena cava. 

indications for Use 

The PICC Tip Positioning Aid is indicated for the positioning of Peripherally Inserted 
Central Catheters (PICC) in adult patients. It provides real-time catheter tip location 
information by using the patient's cardiac electrical activity. The PICC Tip Positioning Aid is 
indicated for use as an alternative method to chest x-ray or fluoroscopy confirmation of PICC 
tip placement in adult patients. 

Note: In general, devices that utilize ECG technique to observe P-Wave arc limited, but not 
contraindicated, for patients where cardiac rhythms may change presentation of the P-Wave; 
including 
11 Atrial fibrillation 
11 Atrial flutter 
11 Severe tachycardia 
11 Pacemaker-driven rhythm 
11 Chronic obstructive pulmonary disease (COPD) 

Such patients are easily identified prior to PICC insertion. Use of an additional confirmation 
method is necessary to confirm catheter tip location. 

Tedmoiogica! Characteristics 

Technological Characteristics of the subject PICC Tip Positioning Aid are identical to the 
predicate device. The name and address changes on the labels between the predicate and 
proposed devices do not raise new technological questions. 

Performance Data 

As the only differences between the device and its predicate are names, logos, and addresses 
in the labeling, the following recognized standards from the IEC 60601 (3rd Edition) series 
continue to be satisfied. 

IEC 60601-1-1 Medical electrical equipment-Part 1-1: General requirements for 
safety--Collateral standard: Safety requirements for medical electrical 
systems 

Page 2 of3 
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Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

25 September 2015 

IEC 60601-1-2 Medical electrical equipment-Part 1-2: General requirements for basic 
safety and essential performance---Collateral standard: Electromagnetic 
compatibility - Requirements and tests 

Human Factors Evaluation - Simulated Use Testing alternate to chest x-ray and fluoroscopy: 

Simulated Use/ Human Factors Testing has been conducted to evaluate the application of the 
PICC Tip Placement Aid as embodied in the predicate Celerity System when used to confirm 
PICC tip position as an alternative method to chest X-ray or fluoroscopy confirmation. The 
use related events noted in the studies have been adequately reviewed and addressed in order 
to ensure the appropriate use of the device as an alternate to x-ray techniques for 
confirmation of tip location of PICC. 

Based on the content of the proposed PICC Tip Positioning Aid's Risk Analysis/ Use and 
Design FMEAs, and the content of the Instructions for Use, the PICC Tip Positioning Aid 
has demonstrated its suitability for its intended purpose. 

Substantial Equivalence Condusicm 

As this device design and manufacturing are the same as the predicate except for name 
changes to the device and the manufacturer, the device is clearly equivalent to its predicate. 

The proposed device is clearly substantially equivalent to the predicate device based on 
identical: 
11 Intended Use 
11 Indications for Use 
11 Design 
11 Production 
11 Operating principles, characteristics, and user interface 
11 Technology and specifications 
11 Labeling 

Page 3 of3 
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Mr. Nelson, 

(b)(4) Deficie 
Please provide this information by Wednesday August 19, 2015. 

Thanks. 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Monday, August 17, 2015 12:54 PM 

To: Marin, Keith 

■ 

nc1es 

Cc: K152261@docs.fda.gov; Chapman, Richard; 'Charles Henry'; salusventures@aol.com 

Subject: RE:~! __ (_b_)(_4_)_D_e_f_ic_i_e_n_c_ie_s_~!-- attached 

Keith, 

Thanks, 

Peter 

Peter Nelson 

Director of Engineering 

Nostix 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

(b)(4) Deficiencies 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, August 17, 2015 10:01 AM 

To: petenelson@nostix.com<mailto:petenelson@nostix.com> 

Cc: K152261@docs.fda.gov<mailto:K152261@docs.fda.gov>; Chapman, Richard 

Subject: i (b)(4) Deficiencies 

Mr. Nelson, 

(b)(4) Deficie 
■ 

nc1es 
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(b)(4) Deficiencies 
Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 

Lieutenant Commander, United States Public Health Service 

General Hospital Devices Combination Product Team Lead/ Nurse Consultant 

FDA/CDRH/ODE/DAGRID/GHDB 

10903 New Hampshire Avenue, WO66-2567 

Silver Spring, MD, 20993-0002 

Telephone: (301) 796-2462, Fax: (301) 847-8109 
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From: 
Sent: 

To: 
CC: 
Subject: 

Le, Ponleiy * [Ponleiy.le@fda.hhs.gov] 
8/25/2015 3:00:08 PM 
salusventures@aol.com 
DCCletters [DCCletters@fda.hhs.gov] 
K152261/A001 ACK LETTER 

Attachments: Acknowledgment%20letter.pdf 
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/'""_,-,"'"}. DEPARTMENT OF HEALTH AND HUMAN SERVICES Pu~li~ He~lth Service 

; ..Jff_ U.S. Food and Drug Achmmstranon 
\.,,:~~\.- Acknowledgment Letter Center for Devices and Radiological Health 

·•v,.,at Document Control Center WO66-G609 

08/25/2015 

Jim Lewis 
Executive Consultant 
Salus Ventures LLC 
5335 Holmes Place 

Boulder, CO 80303 
United States 

Dear Jim Lewis: 

10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration (FDA) has 
received your submission. This submission has been assigned the unique document control number below. 
Please refer prominently to this number in all future correspondence that relates to this submission. Failure 
to do so may result in processing delays. If the 'Applicant' identified below is incorrect, please notify the 
510(k) Staff immediately at (301) 796-5640. 

Submission Number: Kl52261/A001 
Received: 08/25/2015 
Applicant: NOS TIX LLC 
Device: PICC Tip Positioning Aid 

We wil I notify you when the processing of your 51 0(k) has been completed or if any additional information 
is required. YOU MAY NOT PLACE THIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL 
YOU RECEIVE A LETTER FROM FDA ALLOWING YOU TO DO SO. 

If any additional information is required, we will notify you via an Acceptance Review communication, 
Additional Information (AI) request, and/or Interactive Review communication. For additional information 
on these types of communication and their effect on the FDA Review Clock (if any), please refer to the 
following guidance documents: 

"FDA and Industry Actions on Premarket Notification (51 0(k)) Submissions: Effect on FDA 
Review Clock and Goals" at 
htt:p://www.fda.gov/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm089735. 
htm. 

"Refuse to Accept Policy for 51 0(k)s" at 
http ://ww-w .fda. gov/ downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocumen 
ts;UCMJ 15014.pdf. 

"Types of Communication During the Review of Medical Device Submissions" at 
http://ww-w.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm34_19 
18.htm. 

When responding to an information request that stops the FDA Review Clock ( e.g., an AI request or refuse 
to accept (RTA) decision), you must submit your complete response with valid electronic copy (eCopy) to 
the Document Control Center (DCC) at the above address. An incomplete response or a response sent any 
other way ( e.g., to another address or via email) will not be considered an official response and will not 
restart the FDA Review Clock. For more information about FDA's eCopy program, including the new 
technical standards for an eCopy, refer to the guidance document, "eCopy Program for Medical Device 
Submissions" at 
http ://www.fda.gov/ doW11loads/Medi cal Devices/DeviceRegulati onandGuidance/GuidanceDocuments/U CM 
313794.pdf 
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To learn more about the overall 51 0(k) submission process, please refer to our website at 
http ://www.fda.gov/M edicalDev i ces/DeviceRegulationandGuidance/HowtoMarket Y ourDevice/PremarketS 
ubmissions/PremarketN otification5 l 0k/default.htm. 

ff you have any procedural or policy questions, please refer to our website at 
http://www.fda.gov/MedicalDevices/ResourcesforYou/[ndust1y/default.htm or contact the Division of 
Industry and Consumer Education (DICE) at its toll-free number (800) 638-2041, (301) 796-7100, or 
DICE@fda. hhs. gov. 

Sincerely yours, 

Marjorie Shulman 
Director, 51 0(k) Program 
Premarket Notification ( 51 0(k)) Staff 
Office of Device Evaluation 
Center for Devices and Radiological Health 
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Keith, 

{b){4) Deficiencies 
Thanks, 

Peter 

Peter Nelson 

R&D Manager 

Nostix 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Thursday, September 03, 2015 9:39 AM 

To: Peter Nelson 

Cc: Chapman, Richard; K152261@docs.fda.gov 

Subject: additional questions 

Peter, 

(b)(4) Deficie 
Thanks. 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Monday, August 17, 2015 12:54 PM 

■ 

nc1es 
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To: Marin, Keith 

Cc: Kl5226l@docs.fda.gov; Chapman, Richard; 'Charles Henry'; 

salusventures@aol.com 

Subject: RE~ (b)(4) Deficiencies attached 

Keith, 

{b)(4} Deficiencies 
Thanks, 

Peter 

Peter Nelson 

Director of Engineering 

Nostix 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, August 17, 2015 10:01 AM 

To: petenelson@nostix.com 

Cc: K152261@docs.fda.gov; Chapman, Richard 

Subject: i (b)(4) Deficiencies 
'--------'------'---'--'------------' 

Mr. Nelson, 

(b)(4) Deficie 
Thanks. 

Keith Marin 

■ 

nc1es 
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Keith Marin, RN, MS, MBA, OCN, Rl\C 

Lieutenant Commander, United States Public Health Service 

General Hospital Devices Combination Product Team Lead/ Nurse Consultant 

FDA/CDRH/ODE/DAGRID/GHDB 

10903 New Hampshire Avenue, WO66-2567 

Silver Spring, MD, 20993-0002 

Telephone: (301) 796-2462, Fax: (301) 847-8109 
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Peter, 

(b )( 4) Deficiencies 
Thanks. 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Monday, September 21, 2015 4:58 PM 

To: Marin, Keith 

Cc: Chapman, Richard; K152261@docs.fda.gov; 'Charles Henry'; salusventures@aol.com 

Subject: RE: additional questions -- i (b)(4) Deficiencies i attached 

Keith, 

Thanks, 

Peter 

(b)(4) Deficiencies 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, September 21, 2015 9:05 AM 

To: Peter Nelson 

Cc: Chapman, Richard; K152261@docs.fda.gov<mailto:K152261@docs.fda.gov>; 'Charles 
Henry'; salusventures@aol.com<mailto:salusventures@aol.com> 

Subject: RE: additional questions -~'----(~b~)(~4~)_D_e_fi_c_ie_n_c_ie_s ___ ~ attached 

Importance: High 

Peter, 

■ 

(b)(4) Deficie nc1es 
Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Friday, September 04, 2015 11:34 AM 

To: Marin, Keith 

Cc: Chapman, Richard; K152261@docs.fda.gov<mailto:K152261@docs.fda.gov>; 'Charles 
Henry'; salusventures@aol.com<mailto:salusventures@aol.com> 

Subject: RE: additional questions -- i (b)(4) Deficiencies attached 
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Keith, 

Thanks, 

Peter 

Peter Nelson 

R&D Manager 

Nostix 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

{b){4) Deficiencies 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Thursday, September 03, 2015 9:39 AM 

To: Peter Nelson 

Cc: Chapman, Richard; K152261@docs.fda.gov<mailto:K152261@docs.fda.gov> 

Subject: additional questions 

Peter, 

■ 

(b)(4) Deficie nc1es 
Thanks. 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Monday, August 17, 2015 12:54 PM 

To: Marin, Keith 

Cc: K152261@docs.fda.gov<mailto:K152261@docs.fda.gov>; Chapman, Richard; 'Charles 
Henry'; salusventures@aol.com<mailto:salusventures@aol.com> 

Subject: RE: i (b)(4) Deficiencies ~~~~~-------~ attached 

Keith, 

(b)(4) Deficiencies 
Thanks, 

Peter 

Peter Nelson 

Director of Engineering 
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Nostix 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, August 17, 2015 10:01 AM 

To: petenelson@nostix.com<mailto:petenelson@nostix.com> 

Cc: K152261@docs.fda.gov<mailto:K152261@docs.fda.gov>; Chapman, Richard 

Subject:i (b)(4) Deficiencies 
'-------'-----'---'---'----------------' 

Mr. Nelson, 

■ 

(b)(4) Deficie nc1es 
Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 

Lieutenant Commander, United States Public Health Service 

General Hospital Devices Combination Product Team Lead/ Nurse Consultant 

FDA/CDRH/ODE/DAGRID/GHDB 

10903 New Hampshire Avenue, WO66-2567 

Silver Spring, MD, 20993-0002 

Telephone: (301) 796-2462, Fax: (301) 847-8109 
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DEPARTMENT OF HEALTH & HlJMAN SERVICES 

Nostix LLC 
c/o Mr. Jim Lewis 
Salus Ventures LLC 
5335 Holmes Place 
Boulder, Colorado, 80303 

Re: Kl 52261 

October 21, 2015 

Trade/Device Name: PICC Tip Positioning Aid 
Regulation Number: 21 CFR 880.5970 

Public Health Service 

Food and Drng Administration 
]0903 New Hampshire Avenue 
Document Control Center --- W066-G609 
Silver Spring, MD 20993-0002 

Regulation Name: Percutaneous, implanted, long-term intravascular catheter 
Regulatory Class: II 
Product Code: LTS 
Dated: August 7, 2015 
Received: August 11, 2015 

Dear Mr. Lewis: 

We have reviewed your Section 510(k) premarket notification of intent to market the device 
referenced above and have determined the device is substantially equivalent (for the indications 
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate 
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to 
devices that have been reclassified in accordance with the provisions of the Federal Food, Dmg, 
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA). 
You may, therefore, market the device, subject to the general controls provisions of the Act. 
The general controls provisions of the Act include requirements for annual registration, listing of 
devices, good manufacturing practice, labeling, and prohibitions against misbranding and 
adulteration. Please note: CDRH does not evaluate infonnation related to contract liability 
warranties. We remind you, however, that device labeling must be truthful and not misleading. 

If your device is classified (see above) into either class U (Special Controls) or class IU (PMA), it 
may be subject to additional controls. Existing major regulations affecting your device can be 
found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may 
publish further announcements concerning your device in the Federal Register. 
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Page 2 - Mr. Jim Lewis 

Please be advised that FDA 's issuance of a substantial equivalence detem1ination does not mean 
that FDA has made a determination that your device complies with other requirements of the Act 
or any Federal statutes and regulations administered by other Federal agencies. You must 
comply with all the Act's requirements, including, but not limited to: registration and listing (21 
CFR Part 807); labeling (21 CFR Part 801 ); medical device reporting (reporting of medical 
device-related adverse events) (21 CFR 803); good manufacturing practice requirements as set 
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic 
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050. 

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801 ), please 
contact the Division of Industry and Consumer Education at its toll-free number (800) 638-2041 
or (30 l) 796-7100 or at its Internet address 
http://www. fda. gov/MedicalDevices/Resourccsfr"JrYou/lndustrv/dcfrmlt htm. Also, please note 
the regulation entitled, "Misbranding by reference to premarket notification" (21 CFR Part 
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21 
CFR Part 803), please go to 
http:/ /www.fda.gov/TvkdicalDevices/Safr:tv/ReportaProblem/defauithtm for the CDRH' s Office 
of Surveillance and Biometrics/Division of Postmarket Surveillance. 

You may obtain other general information on your responsibilities under the Act from the 
Division oflndustry and Consumer Education at its toll-free number (800) 638-2041 or (301) 
796-7100 or at its Internet address 
http:/ /www.fda.gov/TvkdicalDevices/ResourcesforY ouilndustrv/default.htm. 

Enclosure 

Sincerely yours, 

,;£;2,_ ·/Tin a 
- 0 Kiang-S 

for Erin I. Keith, M.S. 
Director 
Division of Anesthesiology, General Hospital, 

Respiratory, Infection Control and Dental Devices 
Office of Device Evaluation 
Center for Devices and 

Radiological Health 
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DEPARTMENT OF HEAL TH AND HUMAN SERVICES 
Food and Drug Administration 

Indications for Use 

Form Approved: 0MB No. 0910-0120 

Expiration Date: January 31, 2017 

See PRA Statement below. 

510(k:) Number (if known) 

K152261 
Device Name 

PICC Tip Positioning Aid 

Indications for Use (Describe) 

The P[CC Tip Positioning Aid is indicated for the positioning of Peripherally [nserted Central Catheters (Pl CC) in adult 
patients. It provides real-time catheter tip location information by using the patient's cardiac electrical activity. The PICC 
Tip Positioning Aid is indicated for use as an alternative method to chest x-ray or fluoroscopy confirmation of PICC tip 
placement in adult patients. 

Note: ln general, devices that utilize ECG technique to observe P-Wave arc limited, but not contraindicated, for patients 
where cardiac rhythms may change presentation of the P-Wave; including 
- Atrial fibrillation 
- Atrial flutter 
- Severe tachycardia 
- Pacemaker-driven rhythm 
- Chronic obstructive pulmonary disease (COPD) 

Such patients are easily identified prior to PICC insertion. Use of an additional confirmation method is necessary to 
confirm catheter tip location. 

Type of Use (Select one or both, as applicable) 

[ZI Prescription Use (Part 21 CFR 801 Subpart D) D Over-The-Counter Use (21 CFR 801 Subpart C) 

CONTINUE ON A SEPARATE PAGE IF NEEDED. 

This section applies only to requirements of the Paperwork Reduction Act of 1995. 

*DO NOT SEND YOUR COMPLETED FORM TO THE PR.A STAFF EMAIL ADDRESS BELOW." 

The burden time for this collection of information is estimated to average 79 hours per response, including the 
time to review instructions, search existing data sources, gather and maintain the data needed and complete 
and review the collection of information. Send comments regarding this burden estimate or any other aspect 
of this information collection, including suggestions for reducing this burden, to: 

Department of Health and Human Services 
Food and Drug Administration 
Office of Chief Information Officer 
Paperwork Reduction Act (PRA) Staff 
PRAStaff@fda. hhs. gov 

"An agency may not conduct or sponsor, and a person is not required to respond to, a collection of 
information unless it displays a currently valid 0MB number." 

FORM FDA 3881 (8114) Page 1 of 1 PSC Publisbfog S.:rdr::.:s ('3Blj 44'.Hi74U EF 

4-2 
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K152261 

Nostix 
51 O{k) Summary 

Prepared: 25 September 2015 

Company Nostix LLC 
5541 Central Av, Suite 170 
Boulder, CO 80301 

Tel 303 245 8895 
Fax 303 245 8909 

Contact 

Device 

Trade Name 
Common Name 
Class Name 
Product Code 
Regulation 

Class 

Predicate 

Trade Name 
Clearance 

Common Name 
Class Name 
Product Code 
Regulation 

Class 

Pete Nelson 
Director of Engineering 
petenelson@nostix.com 

PICC Tip Positioning Aid 
PICC placement accessory 
Percutaneous, implanted, long-term intravascular catheter 
LJS 
21 CFR 880.5970 
2 

Celerity System 
K142889, 27 January 2015 
PICC placement accessory 
Percutaneous, implanted, long-term intravascular catheter 
LJS 
21 CFR 880.5970 
2 
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Device Description 

Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

25 September 2015 

The PICC Tip Positioning Aid includes a standalone Monitor containing software, battery 
and power cord accompanied by an ECG Patient Cable, a Remote Control Cable, probe cover 
and ECG Clip Cable. 

Other procedural accessories; including ECG Snap Leads, ECG Surface Electrodes, Cable 
Cover, Gloves and Prep Pads; may be provided as a convenience for the clinician but are not 
in the scope of this submission. 

Intended Use 

The PICC Tip Positioning Aid is intended to provide real time tip location information of a 
central venous catheter by utilization of ECG to observe P-wave changes as the tip 
approaches the right atrium of the heart via the superior vena cava. 

indications for Use 

The PICC Tip Positioning Aid is indicated for the positioning of Peripherally Inserted 
Central Catheters (PICC) in adult patients. It provides real-time catheter tip location 
information by using the patient's cardiac electrical activity. The PICC Tip Positioning Aid is 
indicated for use as an alternative method to chest x-ray or fluoroscopy confirmation of PICC 
tip placement in adult patients. 

Note: In general, devices that utilize ECG technique to observe P-Wave arc limited, but not 
contraindicated, for patients where cardiac rhythms may change presentation of the P-Wave; 
including 
11 Atrial fibrillation 
11 Atrial flutter 
11 Severe tachycardia 
11 Pacemaker-driven rhythm 
11 Chronic obstructive pulmonary disease (COPD) 

Such patients are easily identified prior to PICC insertion. Use of an additional confirmation 
method is necessary to confirm catheter tip location. 

Tedmoiogica! Characteristics 

Technological Characteristics of the subject PICC Tip Positioning Aid are identical to the 
predicate device. The name and address changes on the labels between the predicate and 
proposed devices do not raise new technological questions. 

Performance Data 

As the only differences between the device and its predicate are names, logos, and addresses 
in the labeling, the following recognized standards from the IEC 60601 (3rd Edition) series 
continue to be satisfied. 

IEC 60601-1-1 Medical electrical equipment-Part 1-1: General requirements for 
safety--Collateral standard: Safety requirements for medical electrical 
systems 

Page 2 of3 
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Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

25 September 2015 

IEC 60601-1-2 Medical electrical equipment-Part 1-2: General requirements for basic 
safety and essential performance---Collateral standard: Electromagnetic 
compatibility - Requirements and tests 

Human Factors Evaluation - Simulated Use Testing alternate to chest x-ray and fluoroscopy: 

Simulated Use/ Human Factors Testing has been conducted to evaluate the application of the 
PICC Tip Placement Aid as embodied in the predicate Celerity System when used to confirm 
PICC tip position as an alternative method to chest X-ray or fluoroscopy confirmation. The 
use related events noted in the studies have been adequately reviewed and addressed in order 
to ensure the appropriate use of the device as an alternate to x-ray techniques for 
confirmation of tip location of PICC. 

Based on the content of the proposed PICC Tip Positioning Aid's Risk Analysis/ Use and 
Design FMEAs, and the content of the Instructions for Use, the PICC Tip Positioning Aid 
has demonstrated its suitability for its intended purpose. 

Substantial Equivalence Condusicm 

As this device design and manufacturing are the same as the predicate except for name 
changes to the device and the manufacturer, the device is clearly equivalent to its predicate. 

The proposed device is clearly substantially equivalent to the predicate device based on 
identical: 
11 Intended Use 
11 Indications for Use 
11 Design 
11 Production 
11 Operating principles, characteristics, and user interface 
11 Technology and specifications 
11 Labeling 
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Keith, 

{b)(4) Deficiencies 
Thanks, 

Peter 

Peter Nelson 

Director of Engineering 

Nostix 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, August 17, 2015 10:01 AM 

To: petenelson@nostix.com 

Cc: K152261@docs.fda.gov; Chapman, Richard 

Subject: i (b)(4) Deficiencies ! 

Mr. Nelson, 

■ 

(b)(4) Deficie nc1es 
Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 

Lieutenant Commander, United States Public Health Service 

General Hospital Devices Combination Product Team Lead/ Nurse Consultant 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



FDA/CDRH/ODE/DAGRID/GHDB 

10903 New Hampshire Avenue, WO66-2567 

Silver Spring, MD, 20993-0002 

Telephone: (301) 796-2462, Fax: (301) 847-8109 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

INTRODUCTORY INFORMATION 

TRADITIONAL 510(k) ACCEPTANCE CHECKLIST 

Completed and Created by Nostix to aide reviewers 
Based on CDRH Refuse lo Accept Policy for 51 O(k)s ··· 
Guidance for Industry and Food and Drug Administration Staff, 31 Dec. 2012 

Preliminarv Questions 
1. Is the product a device (per section 201(h) of the FD&S Act) or a 

combination product (per 21 CFR 3.2 (e)) with a device constituent part 
subject to review in a 5 lO(k)? 

y NIA 

✓ 

Comment: See Section 2 --CDRH Premarket Review Submission Cover Sheet (Section G) 
2. ls the application with the appropriate Center? ✓ 

Comment: See Section 2 --CDRH Premarket Review Submission Cover Sheet (Section G) 
3. If a Request for Designation (RFD) was a submitted for the device or ✓ 

combination product with a device constituent part and assigned to your center, 
identify the RFD# and confirm the following: 
a) ls the device or combination the same ( e.g., design, formulation) as the 

predicate in the RFD submission? 
b) Are there indications for use for the device or combination product 

identified in the 51 O(k) the same as those identified in the RFD 
submission? 

Comment: Not Applicable 
4. ls the device type eligible for a 5 lO(k) submission? ✓ 

Comment: See Section 2 --CDRH Premarket Review Submission Cover Sheet (Section G) 
5. Is there a pending PMA for the same device with the same indications for 

use? 
Comment: Not a PMA Device 

6. If clinical studies have been submitted, is the submitter the subject of an 
Application Integrity Policy (AIP)? 

Comment: No Clinical Studies conducted in support of this 510(k) 
Organizational Elements 
a. Submission contains Table of Contents ✓ 

b. Each section is labeled ✓ 

c. All pages of the submission are numbered ✓ 

d. Type of 5 lO(k) is identified- traditional, abbreviated, or special ✓ 

N 

✓ 

✓ 

Comment: See Table of Contents; Section 2: CDRH Premarket Review Submission Cover Sheet 
Section 3: Cover Letter 
Elements of a Complete Submission (21 CFR 807.87 unless otherwise indicated) 

A, Administrative 
1. All content used to support the submission is written in English ✓ 

Comment: Submission is in English 
2. Submission identifies the following (such as in CDRH Premarket 

Review Submission Cover Sheet (Form 3514} or in 510(k} cover letter): 
a. Device trade name or proprietary name ✓ 

b. Device common name ✓ 

C. Device class and panel or ✓ 

Classification regulation or 
Statement that device has not been classified with rationale for that conclusion 
Comment: See Section 2: CDRH Premarket Review Submission Cover Sheet; See Section 3: 
Cover Letter 

Confidential and Proprietary to Nostix LLC 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

7 August 2015 

Y NIA N 
Submission contains Indications for Use Statement with Rx and/or OTC 
designated (see also and 801.109) 
Comment: See Section 4: Indications for Use Statement 
Submission contains 51 0(k) Summary or 51 0(k) Statement 
a. Summary contains all elements per 21 CFR 807.92 

b. Statement contains all elements per 21 CFR 807.93 
Comment: See Section 5: 510(k) Summa 
Submission contains signed Truthful and Accuracy Statement per 21 CFR 
807.87(k) 
Comment: See Section 6: Truthful and Accuracy Certification Statement 
Submission contains signed Class III Summary and Ce1iification 
Comment: See Section 7 - Device is Class II 
Submission contains clinical data 
a. Submission includes completed Financial Certification (FDA Form 3454) 

or Disclosure (FDA Form 3455) information for each clinical study 
included in the submission. 

b. Submission includes completed Certification of Compliance with 
requirements ofC1inicalT1ials.gov Data bank (FDA Form 3674) (42 
U.S.C. 282(j)(5)(B)) for each applicable device clinical trial included in 
the submission. 

Comment: No Clinical Studies conducted in support of this 510(k) 
If submission references use of a national or international standard as part of 
demonstration of substantial equivalence, submission contains Standards 
Data Report for 510(k)s (FDA Fonn 3654)_ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Comment: \Vhile standards mentioned, the are not used to demonstrate substantial e uivalence 
The submission identifies prior submissions for the same device which FDA ✓ 

provided feedback related to the data or information needed to support 
substantial equivalence ( e.g., submission numbers for Pre- Submission, IDE, 
prior not substantially equivalent (NSE) determination, prior 5 lO(k) that was 
deleted or withdrawn) or states that there were no prior submissions for the 
subject device. 
a. If there were prior submissions, the submitter has identified where in the ✓ 

current submission any issues related to a determination of substantial 
equivalence outlined in prior communications are addressed. 

Comment: See CDRH Premarket Review Submission Cover Sheet Section F; K142889 

a. If there are requirements regarding the device description, such as special 
controls, in a device-specific regulation that are applicable to the device, 
the submission includes device description information to establish that 
the submitter has followed the device-specific requirement. 

b. Ifthere is a device-specific guidance, other than a special controls 
guidance document, applicable to the device, the submission includes 
device description information to establish that the submitter has 
addressed the recommendations or otherwise has met the applicable 
statutory or regulatory criteria through an alternative approach. 

Comment: No device specific requirements or guidance 

Confidential and Proprietary to Nostix LLC 
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11. 

12. 

13. 

C. 
14. 

15. 

16. 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 
y NIA N 

Descriptive infonnation is present and consistent within the submission ( e.g., 
the device description section is consistent with the device description in the 
labeling), including: 
a. A description of the principle of operation and mechanism of action for ✓ 

achieving the intended effect. 
b. A description of proposed conditions of use, such as surgical technique ✓ 

for implants; anatomical location of use; user interface; how the device 
interacts with other devices; and/or how the device interacts with the 
patient. 

C. A list and description of each device for which clearance is requested. ✓ 

Comment: See Section 11: Device Description 
Submission contains representative engineering drawing(s), schematics, ✓ 

illustrations and/or figures of the device that are clear, legible, labeled, and 
include dimensions. 
Comment: See Section 11: Device Description 
If device is intended to be marketed with multiple components, accessories, 
and/or as part ofa system 
a. Submission includes a list of all components and accessories to be ✓ 

marketed with the subject device. 
b. Submission includes a description (as detailed in item #11.a. and b. and ✓ 

12 above) of each component or accessory. 
C. A 51 O(k) number is provided for each component or accessory that ✓ 

received a prior 510(k) clearance. 
Comment: See Section 11- Device Description 
Substantial Equivalence Discussion 
Submitter has identified a predicate(s) device ✓ 

a. Predicate's 510(k) number, trade name, and model number (if ✓ 

applicable) provided. For predicates that are preamendment devices, 
information is provided to document preamendment status. 

b. The identified predicate(s) is consistent throughout the submission (i.e., ✓ 

the predicate(s) identified in the Substantial Equivalence section is the 
same as that listed in the 51 O(k) Summary (if applicable) and that used 
in comparative perfom1ance testing). 

Comment: See Section 2: CDRH Premarket Review Submission Cover Sheet (Section E) 
Submission includes a comparison of the following for the predicate(s) 
and subject device 
a. Indications for use ✓ 

b. Technology, including features, materials, and principles of operation ✓ 

Comment: See Section 12: Substantial Equivalence Discussion 
Submission includes an analysis of why any differences between the subject ✓ 

device and predicate(s) do not render the device NSE (e.g., do not constitute 
a new intended use, and any differences in technological characteristics are 
accompanied by information that demonstrates the device is as safe and 
effective as the predicate and do not raise different questions of safety and 
effectiveness than the predicate) affect safety or effectiveness, or raise 
different questions of safety and effectiveness) ( see section 513 (i)(l)( A) of 
the FD&C Act) 
Comment: See Section 12: Substantial Equivalence Discussion 

Confidential and Proprietary to Nostix LLC 
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17. 

18. 

19. 

20. 

21. 

E. 

Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

13 July 2015 

If a vitro diagnostic (IVD) device, criteria 17, 18, and 19 may be omitted 
Submission includes proposed package labels and labeling (e.g., instructions ✓ 
for use, package insert, operator's manual) that include a description of the 
device, its intended use, and directions for use. 
a. Indications for use are stated in the labeling and are identical to ✓ 

Indications for Use form and 51 0(k) summary (if 51 0(k) Summary 
provided.) 

b. Submission includes directions for use that ✓ 
Include statements of all conditions, purposes or uses for which the 
device is intended (e.g., hazards, warnings, precautions, 
contraindications) (21 CFR 801.5) AND 
Includes directions for layperson (see 21CFR 801.5) OR submission 
states that the device qualifies for exemption 21 21 CFR 801 Subpart D 

Comment: See Section 13: Proposed Labeling 
If indicated for prescription us, labeling includes the prescription use ✓ 
statement (see 21 CFR 801.109(b)(l)) or "Rx only" symbol 
Comment: See Section 13: Proposed Labeling 
General labeling provisions 
a. Labeling includes name and place of business of the manufacturer, ✓ 

packer, or distributor (21 CFR 801.1) 
b. Labeling includes device common or usual name (21 CFR 801.61) ✓ 

Comment: See Section 13: Proposed Labeling 
a. If there are requirements regarding labeling, such as special controls, in a 

device-specific regulation that are applicable to the device, the 
submission includes labeling to establish that the submitter has followed 
the device-specific requirement. 

b. If there is a device-specific guidance, other than a special controls 
guidance document, applicable to the device, the submission includes 
labeling to establish that the submitter has addressed the 
recommendations or otherwise has met the applicable statutory or 
regulatory criteria through an alternative approach. 

c. If there is a special controls document applicable to the device, the 
submission includes labeling to establish that the submitter has complied 
with the particular mitigation measures set for in the special controls 
document or uses alternative mitigation measures but provides a 
rationale to demonstrate that those alternative measures identified by the 
firm will provide at least an equivalent assurance of safety and 
effectiveness. 

Comment: No device specific requirements or guidance 
lfthe device is an in vitro diagnostic device, provided labeling includes all 
applicable information required per 21 CFR 809 .10. 
Sterilization 
If in vitro diagnostic (IVD) device, select N/ A. The criteria in the section 
will be omitted from the checklist ifN/A is selected. 
Submission states that the device and/or accessories are ( one of the below 
must be checked) 
[8:l provided sterile (ECG Accessory Kit) 
D provided non-sterile but sterilized by the end user 
~ non-sterile when used (Capital Equipment) 
Comment: See Section 14: Sterilization and Shelf Life 
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22. 

23. 

24. 

25. 

Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

7 August 2015 
y NIA N 

Assessment of the need for sterilization information 
a. Identification of device, and/or accessories, and/or components that are ✓ 

provided sterile. 
b. Identification of device, and/or accessories, and/or components that are ✓ 

end user sterilized. 
C. Identification of device, and/or accessories, and/or components that are ✓ 

reusable and cleaning/disinfection instrnctions are provided. 
Comment: See Section 13: Device Labeling; and 14:Sterilization and Shelf Life 
If the device, and/or accessory, and/or component is provided sterile: ✓ 

a. Sterilization method is stated for each component (including parameters 
such as dry time for steam sterilization, radiation dose, etc.) 

b. A description of the method to validate the sterilization parameters 
(e.g., half-cycle method and full citation of FDA-recognized standard, 
including date) is provided for each proposed sterilization method. 

C. For devices sterilized using chemical sterilants such as ethylene oxide 
(EO) and hydrogen peroxide, submission states maximum levels of 
sterilant residuals remaining on the device and sterilant residual limits. 

d. Submission includes description of packaging and packaging contents 
(e.g., if multiple devices are included within the same package, Tyvek 
packaging, etc.) 

e. Sterility Assurance Level (SAL) stated 
Comment: See Section 14: Sterilization and Shelf Life (Sterility not subject of this submission) 
If the device, and/or accessory, and/or component is end user sterilized: ✓ 

a. Sterilization method is stated for each component (including parameters 
such as dry time for steam sterilization, radiation dose, etc.) 

b. A description of the method to validate the sterilization parameters 
(e.g., half-cycle method and full citation of FDA-recognized standard, 
including date) is provided for each proposed sterilization method. 

C. Submission includes description of packaging and packaging contents 
(e.g., if multiple devices are included within the same package, Tyvek 
packaging, etc.) 

d. Submission includes sterilization instrnctions for end user 
a. Ifthere are requirements regarding sterility controls, in a device- ✓ 

specific regulation that are applicable to the device, the submission 
includes sterility information to establish that the submitter has 
followed the device-specific requirement. 

b. If there is a device-specific guidance other than a special controls ✓ 

guidance document applicable to the device, the submission includes 
sterility information to establish that the submitter has addressed the 
recommendations or otherwise has met the applicable statutory or 
regulatory criteria through an alternative approach. 

C. If there is a special controls guidance document applicable to the ✓ 

device, the submission includes sterility information to establish that 
the submitter has complied with the particular mitigation measures set 
fo1ih in the special controls document uses alternative mitigation 
measures identified by the firm will provide at least an equivalent 
assurance of safety and effectiveness. 

Comment: No device specific requirements or guidance 
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F. 
26. 

27. 

28. 

G. 

29. 

30. 

31. 

H. 

32. 

33. 

Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

7 August 2015 
y NIA N 

Shelf Life 
Proposed shelf life/expiration date stated ✓ 

Comment: See Section 14: Sterilization and Shelf Life 
For sterile device, submission included summary of methods used to ✓ 

establish that device sterility will remain substantially equivalent to that of 
the predicate through the proposed shelf life, or a rationale for why testing 
to establish shelf life is not applicable. 
Comment: See Section 14: Sterilization and Shelf Life 
Submission includes summary of methods used to establish that device ✓ 

performance is not adversely affected by aging and therefore device 
performance will remain substantially equivalent to that of the predicate, or 
includes a rationale for why the storage conditions are not expected to affect 
device safety or effectiveness. 
Comment: See Section 14: Sterilization and Shelf Life 
Biocompatibility 
If an in-vitro diagnostic (JVD) device, select NI A. The criteria in the section ✓ 

will be omitted from the checklist ifN/ A is selected. 
Submission states that there: 
Oare 
~ are not 
direct or indirect ( e.g., through infusion) patient-contacting components. 
Submission includes a list of patient-contacting device components and ✓ 

associated materials of construction, including identification of color 
additives, if present 

Comment: Proposed Device has no patient contact 
Submission identifies contact classification ( e.g., surface-contacting, less ✓ 

than 24 hour duration) 
Comment: Proposed Device has no patient contact 
Biocompatibility assessment of patient-contacting components ✓ 

Submission includes: 
Test protocol (including identification and description oftest article), 
methods, pass/fail criteria. And results provided for each completed test, 
OR 
A statement that the biocompatibility testing is not needed with a rationale 
( e.g., materials and manufacturing/processing are identical to the predicate). 
Comment: Proposed Device has no patient contact 
Software 
Submission states that the device: 
~does 
D does not 
contain software/firmware. 
Submission includes a statement of software level of concern and rationale ✓ 

for the software level of concern. 
All applicable software documentation provided based on the level of ✓ 

concern identified by the submitter, as described in Guidance for the 
Content of t2remarket Submissions for Software Contained in Medical 
Devices. or the submission includes information to establish that the 
submitter has otherwise met the applicable statutory or regulatory criteria 
through an alternative approach (i.e., the submitter has identified an 
alternate approach with a rationale). 

Confidential and Proprietary to Nostix LLC 
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34. 

35. 

36. 

37. 

Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

7 August 2015 

Submission states that the device: 
[gidoes 
D does not 
require EMC and Electrical Safety evaluation 
Submission includes evaluation of electrical safety ( e.g., per IEC 60601-1, 
or equivalent FDA-recognized standard, and if applicable, the device­
specific standard), 
OR 
submission includes electrical safety evaluation using methods or standards 
that are not FDA-recognized and submission includes information to 
establish that the submitter has otherwise met the applicable statutory or 
regulatory criteria through this alternative approach (i.e., the submitter has 
identified alternate methods or standards with a rationale). 
Submission includes evaluation of electromagnetic compatibility ( e.g., per 
IEC 60601-1-2 or equivalent FDA-recognized standard and if applicable, 
the device-specific standard) 
OR 
submission includes electromagnetic compatibility evaluation using 
methods or standards that are not FDA-recognized and submission includes 
information to establish that the submitter has otherwise met the applicable 
statutory or regulatory criteria through this alternative approach (i.e., the 
submitter has identified alternate methods or standards with a 

Full test rep01i is provided for each completed test. A full test report 
includes: objective of the test, description of the test methods and 
procedures, study endpoint(s), pre- defined pass/fail criteria, results 
summary, conclusions, and an explanation of how the data generated from 
the test supports a finding of substantial equivalence. 
Comment: See Section 18: Performance Testing for rationale 
a. If there are requirements regarding performance data, such as special 

controls, in a device-specific regulation that are applicable to the 
device, the submission includes perforn1ance data to establish that the 
submitter has followed the device-specific requirement. 

b. If there is a device-specific guidance, other than a special controls 
guidance document, applicable to the device, the submission includes 
performance data to establish that the submitter has addressed the 
recommendations or otherwise has met the applicable statutory or 
regulatory criteria through an alternative approach 

c. If there is a special controls document applicable to the device, the 
submission includes perfonnance data to establish that the submitter has 
complied with the particular mitigation measures set forth in the special 
controls document or uses alternative mitigation measures but provides 
a rationale to demonstrate that those alternative measures identified by 
the firm will provide at least an equivalent assurance of safety and 
effectiveness. 

Comment: No device specific requirements or guidance 

Confidential and Proprietary to Nostix LLC 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Vlll 
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38. 

39. 

El 

40. 

41. 

Traditional Premarket Notification 51 0(k) 
PICC Tip Positioning Aid 

7 August 2015 
y NIA N 

If literature is referenced in the submission, submission includes: ✓ 

a. Legible reprints or a summary table of each article 
b. Discussion of how each article is applicable to support substantial 

equivalence of the subject device to the predicate. Comment: See 
Section 12 

Comment: No reference to literature in submission 
For each completed nonclinical (i.e., animal) study conducted ✓ 

a. Submission includes a study protocol which includes all elements as 
outlined in 21 CFR 58.120 

b. Submission includes final study rep01i which includes all elements 
outlined in 21 CFR 58.185 

C. Submission contains a statement that the study was conducted in 
compliance with applicable requirements in the GLP regulation (21 
CFR Part 58), or, if the study was not conducted in compliance with the 
GLP regulation, the submission explains why the noncompliance would 
not impact the validity of the study data provided to support a 
substantial equivalence determination. 

Comment: No Non-Clinical (Animal Studies) conducted is support of this submission 
li!Ermiiiiil iliiiriiliiriiliii@lilit,lg liiii,iii lilviiiilm (igj ilii 11 lllll?;JQ(lj)({l)J 
Submission states that the device: ✓ 

Dis 
~ is not 
an in vitro diagnostic device (IVD) 
Submission includes the following studies, as appropriate for the device 
type, including associated protocol descriptions, study results and line data: 
a. Precision/reproducibility ✓ 

b. Accuracy (includes as appropriate linearity; calibrator or assay ✓ 

traceability; calibrator and/or assay stability protocol and acceptance 
criteria; assay cut-off; method comparison or comparison to clinical 
outcome; matrix comparison; and clinical reference range or cutoff. 

C. Sensitivity ( detection limits, LoB, LoD, LoQ where relevant for the ✓ 

device type). 
d. Analytical specificity ✓ 

1. If there are requirements regarding performance data, such as special ✓ 

controls, in a device-specific regulation that are applicable to the 
device, the submission includes performance data to establish that the 
submitter has followed the device-specific requirement. 

2. If there is a device-specific guidance, other than a special controls ✓ 

guidance document, applicable to the device, the submission includes 
performance data to establish that the submitter has addressed the 
recommendations or otherwise has met the applicable statutory or 
regulatory criteria through an alternative approach. 

,., 
;). If there is a special controls document applicable to the device, the ✓ 

submission includes perfonnance data to establish that the submitter has 
complied with the particular mitigation measures set forth in the special 
controls document or uses alternative mitigation measures but provides 
a rationale to demonstrate that those alternative measures identified by 
the firm will provide at least an equivalent assurance of safety and 
effectiveness. 

Confidential and Proprietary to Nostix LLC 
lX 
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Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

SECTION 6 TRUTHFUL AND ACCURACY CERTIFICATION 
STATEMENT 

Confidential and Proprietary to Nostix LLC 
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Traditional Premarket Notification 5 lO(k) 
PICC Tip Positioning Aid 

7 August 201 5 

Premarket Notification 
Truthful and Accurate Statement 

[As Required by 21 CFR 807.87(k) l 

I certify that, in my capacity as Directot of Engineering of Nostix LLC, l believe, to the best of 
my knowledge, that all data and information submitted in the premarket notification arc trutbfol 
and accurate and that no material .fact has been omitted. 

i ·- - - - - - - - -·-·- - - - ·- - - -·-·- - - - - - - - -·-·- - - - - - - -·-·- - - - - - - - -·-·- - - - ·- - - -·-·- - - - - - - - -·-·- - - - -

I (b)(6) 
' --- -·-·-·-·-·- -·--- -·-·-·-·- - --- - -·-·-·- - - --- -·-·-·-·- - --- -·-·-·-·-·- -·--- -·-·-·-·- - --- -·-·-·-·- - - -.. 

Pete Nelson 
Director of Engineering 
Nostix LLC 

I 

Date 

Premarket Notification [51 O(k)] Number 

Must be signed by a responsible person of the firm required to submit the premarket notification 
fe.g., not a consultant for the 510(k) submitter]. 

6-2 
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Nosbx 
7 August 2015 

U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
Document Mail Center (WO66-G609) 
l 0903 New Hampshire Avenue 
SilverSpring, MD 20993-0002 

Reference: Traditional 51 0(k): PICC Tip Positioning Aid 

554i Central Avenue 
Suite 170 
Boulder, CO 80301 USA 
Tei: 303-245-8895 
Fax.: 303-245·8909 

Classification Panel: General Hospital and Personal Use Devices 

Dear Madam/Sir: 

Nostix LLC of Boulder, Colorado, submits. this Traditional 5.1 0(k) notification per 21 CFR 
807.90 to indicate its intent to market an standalone, electronic PICC Tip Positioning Aid, 
which uses ECG wave changes as an alternative approach to chest x-ray or fluoroscopy for 
the positioning of PICC Catheters in aclLLlt patients. 

Device names 
and 
classification 

Device name 
Common name 
Regulation 
Classification name 

Prodt1ct code 
Device class 
Panel 

PICC Tip Positi<rning Aid 
PICC placement aceessory 
21 CFR 880.5970 
Percutaneous, implanted, long-term intravascular 
catheter 
LJS 
2 
General Hospital and Personal Use 

- -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-1 
Purpose of 
submission 

' ; 
; 

-·-=·-·=-·-=·-·=-·-=·-·=-·-=·-·=-·-=·-·=-·-=·-·=-·-=·-·=-·-=·-·=-· =· ~=~-------·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-i 

Cominued on next page 

; 
; 
! 
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FDA CDRII Document Mail Center 
7 August 2015 
Page 2 

Design and 
Use of Device 

The device provides elcctrocardiographic (ECG) information, which 
indicates the tip location f<,r central venous catheters in real tirne. A 
competent operator can use P-wave changes in the patient's ECG ·waveform 
to confirm positioning of the catheter tip as the catheter approaches the right 
atrium of the heart via the superior vena cava. 

Table. Design and Use of Device. 

Devic~ intended for prescription use (21 CFR 80 l Subp~_!1~ __ D,..c.) _ ___ "-y:e_'s_' --i 

Device intended fbr over-the-counter use (21 CFR 807 Subpart C) no 
Does device contain con1ponents derived from biolog __ ic __ sc_)u_1_:c_e __ --+_n_o__. 

,_D_e_v_ic_'e_· l~)_f(_)\_'i_d_ed_ .. _s_tC_'r_iI_e _ _______ ,,,,,,,,,,,,,, ,w ,w ,,,,, ____ __ ___.__n_o_ 
Device intended fbr sinu.!e LL."ie no ,, .. ·,·· - ,, 

Device a reprocessed single use device no 
Device cqntain a drug no 
Device contain a biologic no 
Device uses soft\vare ves 
Submission include clinical information no 
Device implanted no 

Type of 51 O(k) Traditional 51 0(kJ for a new medical device. 

Company Information about Nostix LLC including contact infrmnation, is listed in the 
CDRfl Pre1narket Review Submission Cover Sheet (Section 2). 

Confidenti­
ality 

Electronic 
copy 

Nostix considers its intent to 1narkct this device as confidential commercial 
information. As such, the company takes precautions to protect the 
confidentiality of this information and requests that FDA do so, also. 

Per CDRH policy announced on its website, two copies of this premarket 
notification are provided: one paper copy and one electronic copy (eCopy). 
Paper copies of signed docun1ents are included with the eCopy. The eCopy 
is an exact duplicate of the paper c<)f)y. 

lf you have any questions, the contact person for this application is Jim Lewis, reachabJe 
directly at303-945~5675. 

Thank you in advance fi:.)r your consideration of our application. 

Sincerely, 

I (b )(6) ---i 
i·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·- ·-·-·-·-·-·-·-·-·-·-·-·-·- ·- ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· ! 

Peter Nelson 
Director ofEngineering 
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SECTION 3 510(K) COVER LETTER 

Traditional Premarket Notification 51 O(k) 
PICC Tip Positioning Aid 

7 August 2015 

Confidential and Proprietary to Nostix LLC 
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7 August 2015 

U,S, Food and Drug Administration 
Center for Devices and Radiological Health 
Document Mail Center (WO66~G609) 
l 0903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

Reference: Traditional 51 O(k): PICC Tip Positioning Aid 

5541 Central Avenue 
Suite 170 
Boukler1 CO 8030 1 US1\ 
Tel: 303-245-8895 
fax: 303-245-8909 

Classification Panel: General Hospital a11d Personal Use Devices 

Dear M.adarn!Sir: 

Nostix LLC of Boulder~ Colorado, submits this Traditional SlO(k) notification per 2 1 CFR 
807 .90 to indicate its intent to market an standalone, electronic PICC Tip Positioning Aid, 
which uses ECG wave changes as an altemative approach to chest x-ray or fluoroscopy for 
the positioning of PICC Catheters in adult patients. 

Device names 
and 
classification 

Device name 
Common name 

Regu lation 
Classification name 

Product code 
Device class 
Panel 

PICC Tip Positionin!! Aid ,,,,_ 

PICC olaeement accessorv 
• •«=~-.. 

21 CFR 880.5970 
Percutaneous, implanted, long~term intravascular 
catheter 
LJS ., 
"' 
General Hospital and Personal Use 

Purpose of 
submission 

r-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 
' ' i i 
i i 
i i 
i i 

i ! 
; 
; 
; 
; 
; 
; 
; 
; 
; 
; 
! b 4 

' ; 
; 
; 
; 
; 
; 
; 
; 

L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· _______ ._ •-·-·-·-·-·-·-·-·-·-·-·-·-·-•-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·- _____ ·-·-· . ·-·-·-·-·-·-·-·-·-·-·-•-·-·-·-·-·-· j 
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FDA CDRH Document Mail Center 
7 August 2015 
Page2 

Design and 
Use of Device 

Type of 51 O(k) 

Company 

Confidenti­
ality 

Electronic 
copy 

The dev ice provides electrocardiographic (ECG) information, which 
indicates the tip location for central venous catheters in real time. A 
competent operator can use P-wave changes in the patienfs ECG wavefonn 
to confirm positioning of the catheter tip as the catheter approaches the right 
atrium of the heart via the superior vena cava. 

Table. Design and Use of Device. 
... ----- ...... .. 

i Device intended for prescription use (21 CFR 801 Subpart D) i ves I 
..... ,-D_e_v_ic_e_i_n-te_n_d_e_d_f_<.)-r ,._o-ve-r--t-h_._e_~c--c-)1_111_k_"r_,_1_1s--e-(_2_l_(_:F-.'I_l_8_'(_)7 ..... S-:t-1b-,p-a'--r-t _C_)-i-·- n(; I 

Does device contain components derived from biologic source no 1---- --- - - - -...._ __ ,,,.w , 

Device rovided steri le no 
················· ·····- ---- -----

Device int~nded for single lJ..~~-- - - ·--------- -----+-_ n_o---1 
Device a reprocessed single use device no 

---------------+------! 
Device contain a drug no 
Device contain a biolouic no 
Device uses sofhvare yes 
Submission include clinical infi.)m1ation no 

------ -------;----; 

Device implanted no 

Traditional 51 O(k) for a new medical device. 

Information about Nostix LLC including contact information, is listed in the 
CDRH Prenwrket Review Submission Cover Sheet {Section 2). 

Nostix considers it<, intent to market this device as confidential commercial 
information, As such, the company takes precautions to protect the 
confidentiality of this information and requests that FDA do so, al so. 

Per CDRH policy announced on its website, two copies of this premarket 
notification are provided: one paper copy and one electronic copy (eCopy). 
Paper copies of signed documents are included with the eCopy. The eCopy 
is an exact duplicate of the paper copy. 

If you have any questions, the contact person for this application is Jim Lewis, reachable 
directly at 303-945-5675. 

Thank you in advance for your consideration of our application. 

Sincerely, 

!-·-·-·-·-·- ·-· - ·- ·- ·- ·- ·-· - ·-·-·-·-·- ·- ·-· - ·- ·- ·- ·- ·- ·- ·-·-·-·-·- ·- ·-· - ·-· - ·- ·- ·-· - ·-·-·-·-·-·- ·- ·- ·-· - ·- ·- ·-· - ·-·1 

. (b){6) I 
j-•-•-•-•-•-•-•- • - • - • - • - • -•-•-•-•-•-•-•-•-•- • - • - • - • - • -•-•-•-•-•-•-•-•-•- • - • - • - • - • -•-•-•-•-•-•-•-•-•- • - • - • - • - • -•-•-• I 

Peter Nelson 
Director of Engineering 
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Via Email only (cwh@nostix.com) 

July 21, 2015 

Nostix, LLC 
5541 Central Avenue, Suite 170 
Boulder, Colorado 80301 
Attention: Charles W. Henry, President and CEO 

Re: Develo9-ment and SUJ?ply Agreement ("Agreement") between Nostix, LLC ("Nostix") and 

! _____________________________ ( b )( 4 ) ___________________________ ___! 

Dear Charlie: 

Records processed under FOIA Request 2022-4717; Released by CDRH on 05-31-2024

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Keith, 

(b)(4) Deficiencies 
Jim 

For Nostix LLC, Boulder, Colorado, USA 

303 945 5675; salusventures@aol.com 

-----Original Message-----

From: Marin, Keith <Keith.Marin@fda.hhs.gov> 

To: Peter Nelson <petenelson@nostix.com> 

Cc: Chapman, Richard <Richard.Chapman@fda.hhs.gov>; K152261 <K152261@docs.fda.gov>; 
'Charles Henry' <cwh@nostix.com>; salusventures <salusventures@aol.com> 

Sent: Fri, Sep 25, 2015 12:33 pm 

Subject: RE: additional questions {b){4) Deficiencies 
; 

iattached 
~------------~ 

Peter, 

{b ){ 4) Deficiencies 
Thanks. 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Monday, September 21, 2015 4:58 PM 

To: Marin, Keith 

Cc: Chapman, Richard; K152261@docs.fda.gov; 'Charles Henry'; salusventures@aol.com 

Subject: RE: additional questions -i {b){4) Deficiencies i attached 

Keith, 

(b)(4) Deficiencies 
Thanks, 

Peter 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, September 21, 2015 9:05 AM 

To: Peter Nelson 
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Cc: Chapman, Richard; K152261@docs.fda.gov; 'Charles Henry';salusventures@aol.com 

Subject: RE: additional questions --i (b)(4) Deficiencies i attached 

Importance: High 

Peter, 

(b)(4) Deficie 
Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Friday, September 04, 2015 11:34 AM 

To: Marin, Keith 

■ 

nc1es 

Cc: Chapman, Richard; K152261@docs.fda.gov; 'Charles Henry';salusventures@aol.com 

Subject: RE: additional questions --i {b){4) Deficiencies !attached 

Keith, 

Thanks, 

Peter 

Peter Nelson 

R&D Manager 

Nostix 

{b){4) Deficiencies 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Thursday, September 03, 2015 9:39 AM 

To: Peter Nelson 

Cc: Chapman, Richard; K152261@docs.fda.gov 

Subject: additional questions 

Peter, 
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■ 

(b)(4) Deficie nc1es 
Thanks. 

Keith 

From: Peter Nelson [mailto:petenelson@nostix.com] 

Sent: Monday, August 17, 2015 12:54 PM 

To: Marin, Keith 

Cc: K152261@docs.fda.gov; Chapman, Richard; 'Charles Henry';salusventures@aol.com 
; 
;-- attached 
! Subject: RE:i (b)(4) Deficiencies 

'-----'----'-"--"----------~ 

Keith, 

Thanks, 

Peter 

Peter Nelson 

Director of Engineering 

Nostix 

(b)(4) Deficiencies 

5541 Central Ave, Suite 170 

Boulder, CO 80301 

Ph: 303-245-8895 ext. 3# 

Fax: 303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 

Sent: Monday, August 17, 2015 10:01 AM 

To: petenelson@nostix.com 

Cc: K152261@docs.fda.gov; Chapman, Richard 

Subject: ! (b )(4) Deficiencies 

Mr. Nelson, 

(b)(4) Deficie 
Thanks. 

■ 

nc1es 
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Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 

Lieutenant Commander, United States Public Health Service 

General Hospital Devices Combination Product Team Lead/ Nurse Consultant 

FDA/CDRH/ODE/DAGRID/GHDB 

10903 New Hampshire Avenue, WO66-2567 

Silver Spring, MD, 20993-0002 

Telephone: (301) 796-2462, Fax: (301) 847-8109 
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Keith, 

Lc~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c-•-c{bHiJf"DeflClencleS ~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~c~-! 
Thanks, 

Peter 

Peter Nelson 
Director of Engineering 
Nostix 
5541 Central Ave, Suite 170 
Boulder, CO 80301 
Ph: 303-245-8895 ext. 3# 
Fax:303-245-8909 

From: Marin, Keith [mailto:Keith.Marin@fda.hhs.gov] 
Sent: Monday, August 17, 2015 10:01 AM 
To: petenelson@nostix.com 
Cc: K152.261.@.dncs..f.cLl.llQV;.J:haoman, Richard 
Subject: _ _(b)(4) Deficiencies. i 

Mr. Nelson, 

I (b)(4) Deficiencies I 

L--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 

Thanks. 

Keith Marin 

Keith Marin, RN, MS, MBA, OCN, RAC 
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