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Summary of Safety and Effectiveness Data

General Information

Deviee Generre Name: Vascular Hemostasis Device
Deviee Trade Name: Matrix VSG™ System
Applicant: AccessClosure. Inc.

04> Clvde Avenue
Mountain View. CA 94043

Premarket Approval Application (PMA) Number:  P040044
Date of Panel Recommendation: None
Datc of Notice of Approval to Applicant: AUG 17 2005
Indications for Use
The Matrix VSG™ System is indicated for use to seal femoral arterial access sites while
reducing times to hemostasis and ambulation in patients who have undergone diagnostic
or interventional endovascular procedures utilizing a SF. 6F, or 71 procedural sheath.
Contraindications
There arc no known contraindications for the Matrix VSG™ Sy stem.
Warnings and Precautions
The Warnings and Precautions can be found in the Matrix VSG™ System labeling.
Device Description
A. Materials and Configuration

Matrix VSG™ System Components

I'he Matrix VSG™ System is comprised of a polvethylene glveol (PEG) hyvdrogel
that is delivered extra vascularly using a balloon catheter to seal femoral arterial
access site punctures. The Matrix VSG™ System is provided sterile in a sealed
pouch and consists of a Polvimer Kit and a Catheter Kit. The system components
are:

e Polyvmer Kit contains the polymer precursor powders to produce the

synthetic polyethviene glveol (PEG)
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e Catheter Kt contains
o Balloon catheter
= Bufter syringe assembly contaming borate and phosphate bulfers
¢ lensioner

2o Inflaton/Deflation syringe

o Static mixer

o Insertion sleeve
B. Principles of Operation for the Matrix VSGT™ System:

At the end of the endovascular procedure (diagnostic or interventional). the
Matrix VSG intravascular balloon catheter 1s inserted through the existing
introducer sheath in the femoral artery to provide temporary hemostasis at the
arteriotomy site. Upon deployment. the balloon catheter temporarily seals the
arteriotomy from inside the artery. The two synthetic polyethylene glycol (PEG)
powder precursors are reconstituted with the appropriate buffers provided in the
pre-filled syringes. The reconstituted liquid precursors are then drawn up into the
precursor delivery syringes and injected through the introducer sheath at the
arteriotomy site and into the subcutaneous tissue tract. The two precursor
solutions crosslink at the arteriotomy site and within the tissue tract to form a
flexible and tissue-adherent sealant that provides local hemostasis. After delivery
of the precursors and subsequent formation of the hydrogel, the balloon catheter is
deflated and removed along with the introducer sheath. The formed hydrogel will
resorb completely within 30 days.

Alternative Practices and Procedures

Alternative practices for achieving hemostasis of the femoral artery puncture site post-
catheterization include manual compression, mechanical compression. collagen-based
hemostasis devices, and percutancous delivery of sutures to the femoral artery access site.
Pressure dressings and sandbags are routinely used in combination with compression
methods to control oozing.

Marketing History

I'he Matrix VSG MM System has not been marketed m the United States or any foreign
countr.,

Potential Adverse Effects of the Device on Health

Fhe Matrix VSG'™M System., Model 100-CM3. was evaluated in a controlled. multi-center.
randomized clinical trial designed to evaluate the safets and eftectiveness of the device in
scaling femoral arterial access sites when compared to compression. The study was
conducted 1 the United States at 13 institutions mvolying 300 patients randomized to



cither Matriy VSGIM System or manual compression using a 2-1 ratio - Of the 300
randonized patients. 336 (67 o) were randomized 1o the device and 1604 133%0) were
randomized to standard compression. Of the patients randomized to the deviee. 168
patients (30%) underwent diagnostic catheterization procedures and 168 patients (50 %)
underwent interventional catheterization procedures. Of the patients randomized to
standard compression. 83 patients (51%) underwent diagnostic catheterization procedures
and 81 patients (49%) underwent interventional catheterization procedures. Patients
cligible for participation included candidates for carly ambulation and patients who were
clintcally indicated for a diagnostic or an interventional endovascular procedure involving
access through the femoral artery using a SF, 6F. or 7F sheath.

[able 1 summarizes the Major and Minor complications (Event-Based) reported for all
patients during the 30-day follow-up period. Tables 2 & 3 stratify the patents to

Diagnostic or Interventional procedure.

Luble | Reported Major and Mmaor Complications (Event-Based) Al Patients

Complication Matrin Compression p-value

(n=336) (n=164)

%o (n) % (n)

Major Complications:'
Preudoaneury sm requinng mten ention” 0 3% (h 0 0% (1) 1 00
l.eg Ischemia 03% (1) 0 0% () 100
Localized Infection Treated with 1V 0 3% (1) 0 0% () 1 00
Antibrotics
Inflammation I'reated \\nh IV Anubtotics or t 2% (4) 0 0% (0) 031
Eatended Hosprtalizauon®
Total 2 1% (7) (0% () 010
Minor Complications:'
Pscudoancurysm not requiring treatment 06%(2) 0 0% (0) 100
Pseudoancurysm treated with thrombmn (1 9%%(3) 0 0% () 0355
wjection
Hematoma > 6 ¢cm 1 2% (4 0 6% (1) 1 00
Bleeding Requiring > 30 min Compression 00% () 06% (1) 033
Bleeding Pollowing Hospital Discharge 0 3% (1) 0 0% (0) 1 00
Ipstlateral Lower Extremity Emboh 0 3% () 0 0% (0) 1 00
Ipsifateral Deep Ve Thrombosts 3% () (0% () 1 00
Inflammation Ireated with PO Anubioties 1 3% (3) 0 0% (0) 018
Total 310 (17) 12%(2) 004

" Those protocol-stipulated major and mimor compheations that are not isted m the table did not oceur 1w either the
Matriy or the compression patients

* Preudoaneurs sm requiring ultrasound gunded compiession

" Treatment with 1V entibioties (n=3) or treatment with oral antibroties and re-hospitalization tor imcraon and dranage
(n 1)

)
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Complic.non

Nty
m 168)

0

o (n)

Compression
(n &3)
Yo ()

p-value

Major C omplications:’

Pscudoancury smoreguinmg mtervention 00% () 0 0% (0) NA
Feg Ischemia (0% (1) 00 (1)) NA
Focalized Infection [reated with 1V 00%,(0) 0 0% (M NA
Antibroties

Inflammuation Ireated with IV Antibiotics o 1 2% (2 ) (%0 () {00
Extended Hospriahization

[ otar P 2901(2) 0% () 100
Minor Complications:'

Pscudoancury sm not requiring treatment 06% (1) 00% (0) 1 00
Pscudoancury sm treated with thrombin 00% (0) 0 0% (0) NA
mjection

Hematoma > 6 ¢cm 06%(1) 2% (1) 035
Bleeding Requiring > 30 mun Compression 0 (% (0) 0 0% (0) NA
Bleeding I ollowing Hospital Discharge 06% (1) 0 0% (0) 1 00
Ipsilateral Deep Vem Thrombosis 0 0% (0) 0 0% (()) NA
Inflammation Treated with PO Anubiotics 12%(2) 0 0% (0 1 00
lotal 3 0%(3) 1 2% I) 067

' Those protocol-stipulated major and mimor complications that are not hsted 1 the table did not occur m either the

Matriy or the compression patients

Tuble 3 Reporied Major and Minor Complicatons (1vent-Based)

Interyentional Patients

Complication Matrin Compression p-value

(n=168) (n=81)

% (n) %o (n)

Major Complications:'
Pscudoancury sm requiring wtervention 06% (1) 00% () [ 00
l.ee Ischemia 06% (1) O () I 00
Locahized Infection Treated with 1V (6% (1) 0 0% (0) 1 00
Antibioties
Inflammanon ITreated with [V Anubiotics or 129 (2) 0 0% () 1 00
IExtended Hospitalization
Total 30%(5) 00 () 018
Minor Complications:'
Pscudoaneury sm not requining treatment 6% (1) ) (%0 (1) 100
Peudoancurysm ticated with thrombin 1 8%(3) 00% () 033
myection
Hematoma > 6 ¢m 1 8% (3) 00% (0) 033
Bleeding Requiring > 30 nun Compression 00% (0 F2% (D 033
Bieedmg Pollowing Hosputal Discharee 0 0% (0) 0 0% () NA
Ipsilateral Lower T xtremuty Embol 06% (1) 00% (N I 00
tpsilateral Deep N emn Thrombosis 6% (1) 00 () 100
Intlammarion Treated with PO Antbioties I 8% ¢(3) O 0% (1 (} 33
Lol T1%(12) 12% (D 007

!
Those protocol-supulated major and minor complications that are not Listed 1 the table did not occur i erther the

Matriy or the compresston patients




IX.

[he combined rate of major complicatons was the primary salety endpomt of the trral
major complication was defined as vascular repair: surgically treated or permanent nerve
mjury at the access site: access site-related transfusion: any new ipsilateral lower extremitn
ischemia: access site-related infection treated with mtravenous (1V) antibiotics or extended
hospitalization: imtlammatory reaction treated with IV antibioties. surgical intervention. oy
extended hospitalizauon: and generalized infection or septicemia treated with 1V
antibiotics  There were seven (7) reported major complications in the Matrix group
compared to no reports of major complications in the compression group.

I he combined rate of minor complications was the secondary safety endpoint. A minor
complication was detined as pseudoancurysm or AV fistula not requiring treatment.
pscudoaneurysm treated with thrombin injection. hematoma > 6 em. access site-related
bleeding requiring > 30 minutes to re-achieve hemostasis. late access site-related bleeding.
ipsilateral lower extremity arterial emboli, transient loss of ipsilateral lower extremity
pulse. ipsilateral deep vein thrombosis, transient access site-related nerve injury. access
site-related vessel laceration, access site wound dehiscence. access site infection treated
with intramuscular or oral antibiotics, and access site inflammation treated with oral
antibiotics. There were seventeen (17) reports of minor complications in the Matrix group
compared to two (2) in the compression group.

None of the complications were considered unanticipated events. The observed rates of
major and minor complications support the trial hypotheses that the combined rate of major
complications and the combined rate of minor complications for the Matrix arm are non-
inferior to those of the compression group. There were no deaths during the study.

Potential complications of allergic reaction, foreign bodv reaction, nerve injury. bleeding
requiring transfusion. vessel laceration or wound dehiscence were not observed during this
study .

Summary of Preclinical Studies
Bench and In-vitro Device Characterization Testing

A. Biocompatibility
Biocompatibility testing of the Matrix VSGI™ System was conducted in
accordance with FDA s-modified matrix of ISO 10993-1. ~Biological Evaluation
of Medical Devices. Part 1 Evaluation and Testing™. As seen in the Table 4
below. all testing passed and results concluded that the Matrix VSG™ System is
non-tonic. non-sensitizing, non-irritant. non-mutagenic, non-hemolvtic and non-
prrogenic

Table 4 Man i FSG™ Sysiem Brocom anbilin Tests and Results -
FBmcompanblln_\ lest | Specification Result W
Test Artuicle - Matrin VSG '
Polymer Catheter ]

Cytotonaerty Study using IS No evidence of cell hvsis or tonierty PASS

IL Llution Method (i1 virro)

- ———




!”.\15\11111/1\11011 Senmitization | No evidence of causing delaved TPASS ‘
Study vy dermal contact <ensiizaton i the | ‘
Cuwinea piy 7 o o ‘ i
pm o e e SR S -— -
. Intracutancous Reactiv ity Study No evidence of significant nnitation PASS
L,(,’,_’f ViV o) o ] - - o ’
. LSPand ISO Systemie Toxicity No mortality o1 evidence of PASS
Study (i Vo) o Ssystemic toxiein o o 7‘
WV(TL‘I?IU\ICIIV\? Bacterial Reverse Non-mutagenic to Salmanella PASS ‘
Mutation Assay Vnplunius o
(DMSO Extract and Sahne w
CEtract) v o) | ) o
lr'(»}cnom\n:n} Chromosomal Non—gcnomﬁ[m Chimese Hamster  + PASS
. Aberration Study (i1 viero) Ovary cells m the presence or
| absence of S9 metabolic activation
Genotontetty. Mouse Bone No clastogente activity . negative in PASS
Marrow Micronucleus Study the micronucieus  Non-genotoxic to
(n viro) the mouse
Subcutaneous Implantation Nonuritant. more than half absorbed | PASS
Study 2. 4. and 6 week. at 2 weeks and completely absorbed
(tnvivo) by 4 weeks
Hemolysis Study (Modified Non-hemolytic PASS
ASTM-Eutraction Method)
(i vitro)
Pyrogenicity - Catheter only Non-pyrogenic PASS

B. Functionality
A series of in-vitro tests were conducted to characterize the mechanical
performance of the Matrix VSG™ System. Results from the mechanical tests
demonstrated that the Matrix VSG™ Sy stem met the acceptance criteria for each
test. See Tables 5 & 6 for the testing and results.
Table > Matrix VSGT™ System Functional Test Table
% ftem Test Sample Size ; MNT00 (PS0760) Results |
Acceptance Criteria per |
‘ PS0760 or as specified
Packaging Integrity
1 Seal Strength Integrity | 30 \ >lolbtm LCL =147 mm ACI
Catheter Pouches LCL = 6 14 mm Vendor
| _PASS
2 Seal Stiength Integnity 30 ' 1 01bt'm LCL =235 mm ACI
Polvmer Pouches ! FCL - 235 mm Vendor
L ‘ B i PASS
3 Packaging [Leak Test to No Bubbles i 9 passed. 1 farled ‘
! | Catheter Pouches ‘ o ! !
4 Packagmg cak Test 10 clevated | No Buhbles PASS
Polymer Pouches dose
_Catheter Functional Testing - o
i[ s ‘4 Balloon OD 3010 00 - 23 ey ‘ O 380 mm
: normal clevated ‘ measured ot ronnal pressure | Ll - 6 Hmm
| dose | range (30 Jopsn | Mean = 395 mm
1 | 1 SD = 004 mm j
| 1 ; | PASS |
C O ! Ralloon 1 enath 13010 U3 -7 mm - measured at ‘ ICL 10 mm !
‘ ‘ ‘ normal elevated " nommal pressure ranee (30 - Ul 36 mm |
; L dose RISRINY Mean 38 mm
|

SD - 026 mm

6



ltem | [est ! Sample Size MNT00 (PSO760) Results
' Aceeptance Criteria per
R R _ . PS0T60 oras specified
] ] » )
7 Balloon ¢ LOSSING 3010 (O35 Max
I Profile normal elevated NMean 0034
‘ L dose S noons
I' \\\
S Distal Shatt oD 3010 0021 Nay el vy
ol elevated Mean 0019
dose Sy 00002
. FASS
9 1‘ Provimal shaft OD 30410 0065 NMan Lol 0038
; notmal clevated Mean 0087
} dose : SH o 00004°
_ 1 o 1 PASS
10 I ength (hub to 3010 | 18 ¢m \Min j LCT 199 cem
proximal balloon) normal. ‘clevated ‘ ‘ Mean 201 ¢m
dose SD 009 am
. . PASS
o Length  (distal marker | 30/10 135 em May UCL 126em
to proximal balloon) normal/elevated Mean - 125 ¢em
dose SD=007em
) PASS
12 Balloon Inflation Time | 30710 < 3 seconds UCL = 08 scc
normal/elevated ! Nean (0 70 sec
dose i S =003 sec
PASS
13 Balloon Deflation 30/10 ! < 3 seconds UCE = 109 sec
lme normal/clevated Mean - 0 87 sec
dose ‘ SD = 0006 sec
| ‘ PASS
14 System Fatigue 3010 4 mflaton “deflation cyveles Alluntts passed 10
(Catheter & Syrimge) nommalvelevated o 30-40 pa1 creles
B dose
IN Inflated Balloon 30710 boShall swathstand 1 1bt load for PASS
I'ensile normal/eleyated | minute
) dose
16 Catheter Rupture 30/10 260 pst LCL - 101 psi
Strength normal‘clevated Mcan = 115 psi
dose SD =54 pu
L PASS _
17 Catheter Tensile 30/10 -SN Alljomts PASS
Suength — All eritreal normal/elevated
I jomnts dose
| Tensioner, Miver, Syringe
18 Tensioner Spring Rate | 3010 T 012001 Ibfem 1 CL - 012 1bfem
normal-elevated | UCEL =0 13 Ibfem
dose ‘ Nean =0 13 [hfem
SD = 0003 it em
o o B ) o PASS
19 : Fenstoner Joint Fenstle | 3010 10N B COAIPASS
| P Stength (lop oot & notmal clevated
o ,,;,l\v”c torm Snap) dose ~ B ) B
200 ) Nier Tensile Strength | 30710 1 ERINIRN 1CT 4N
} notmal-clevated Mean - 47N
dose SD=28N
.l PASS B
T2 Syringe Pullout 3010 ‘ 0N [Cr - N

‘_ | Inteann

normal elevated

Mean 413N




ftem [est VS;lmple Size I MAT00 (PS0760) Results
‘ Acceptance Criterta per
. PS0760 or as specified I o
o doee N P TN
b B O SR e b B
PohymerKie L
22 Gel Time 29 140 U O minutes atter | I B SR NN
normal elevated TCCOMLIITION 3 S8¢d ; Mean ST sed
dose 1 S 062 se
f | PASS
(One umt lost | 1-15 minutes after 1 1O 80se
due to \ reconstitution 8§ 3 see ‘ Mean 66 sec
©handhing) ! I SIY 097 oo
o N | o PASY ]
23 Gel Volume 30 10 C Postreconsutution precursor “ AP ASS
normal elevated | syrmge must contam -2 Oce | ‘
o dose l |
Table 6 omparative Balloon Ruptui e Lest Daia Functional Tesi Table
MX-100 (new version) 100-CMS (original)
(TPR1246-02) (TPRO671)
Mean 118 pst 104 psi
c 54 psi 6.1 psi
Min 105 92 psi
Max 128 116 psi
n 30 15
Failure Mode | Balloon material failure Balloon material
- failure
C. Animal Studies

A series of acute and chronic animal studies were performed to characterize the
safety and effectiveness of the Matrix VSG System. Ovine and porcine models
were used (o evaluate vascular and physiologic responses to the Matrix VSG
System. The peripheral and vasculature and cardiovascular system in these
animal specices are well suited and understood with respect to the study of
interventional cardiology devices. The availability of these species is adequate
and the sizes of the major vascular structures such as femoral arteries are
appropriate. The studies were performed at two institutions. Several
characterization studies were performed.

One chronic study was performed to characterize the dilution sensitivity profile of
the PEG polymer where post procedure angiograms indicated an absence of
polymerization of the PEG polymer in flowing blood. There were no reports of
any abnormalities or adverse events.

A second study was performed to measure the activated clotting time (ACT) of
porcine blood spiked with amine and ester precursor solutions compared to
control. The purpose of the study was to characterize the effect (if any) that cach
of the precursor solutions has on the ACT in these conditions. Both amine and
ester precursor solutions met the aceeptance criteria as there is no statistical
difference between the test articles and control. Based on the results of this
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study. the inadvertent introduction of the amine or ester precursor solutions into
Howing blood should not modify ACTs m a chimeal setting.

A third study was conducted to evaluate the inady ertent intravascular injection of
the Matrix hydrogel into the tissue tract. There were no post procedural events
when the mined precursor solutions were mjected in the femoral arteries in both
acute and chronic timeframes. Creatinine phosphokinase (CPK) levels did not
indicate any permanent tissue damage.

An acute study was conducted to validate the modifications to the Matrix VSG
System by evaluating safety and efficacy parameters including case of use factors
I'here was no evidence of intra or post procedural major events and the time to
hemostasts met the aceeptance criteria.

Cadaver Study

The purpose of the cadaver study was to characterize the dispersal pattern of the
Matrix VSG System hydrogel following injection into the tissue surrounding an
arteriotomy. The results from this study indicated that larger amounts of hvdrogel
were evident immediately above the femoral artery and the hydrogel dissipated to
smaller amounts as the sections progressed further proximally and distally. The
hydrogel appeared to be well-integrated into the existing anatomy.

Sterilization and Shelf Life

The Polymer Kit and Catheter Kit are sterilized separately using electron beam
irradiation. The system has been validated and approved for a 9 month shelf life

X. Chinical Studies

A.

Matrix VSG System Single Center European Trial

A total of 55 patients were enrolled in this study with data available for 52
patients and 3 patients were lost to follow-up. Five patients were considered as
roll-in patients. The objectives of this investigation were to assess the safets and
performance of the Matrix VSG device to achieve hemostasis of femoral arterial
access sites following diagnostic or interventional endovascular procedures. The
distribution of patients undergoing diagnostic and interventional procedures were
performed 58% and 42% respectively. Patients were cvaluated at screening.
during the procedure. post-procedure. pre-discharge and underwent a 30 day
follow-up (range from 3 to 6 weeks).

Lahle ™ Single Center L opean rial Resudis

Parameter | Results
Performance

i -

| (n=30)

Lime to hemostasis 2722 025 munutes
8 i ) ]
Fune to ambulation 201 = 009 hours

_ e . . _
Procedural suceess 96%6 (48 30) o

Satety analbysts

9



 NMaporavents F 03500
i

Nmor events th

P’
=
e

“NMissing values

Another sin (0) patients experienced device-related minor events including
pam‘discomfort (n=3) and pam/discomtort and CK elevation (n=3). The CK
clevations were attributed to the deviee as no other cause could be identified

Ten (10} patients also experienced pain/discomtort or other minor adverse events
that were either considered as related to the endove

relationship was undetermined.

Matrix VSG System Multi-Center European Trial

A prospective study was conducted at three investigational sites in Europe to
evaluate the performance and safety of the Matrix VSG System following
diagnostic or interventional endovascular procedures. A total of fifty-cight (58)
patients were treated with the Matrix VSG™ System, data was available for 37
patients and 10 patients were part of roll-in phase of the study.

Patients were evaluated at screening. procedure. post-procedure, pre-discharge.
and three to six-week follow-up.

Table 8 Mulu Center Luropean Trial Resulis

Parameter Results

Performance

(n=17)
Lime to hemostasts 311+ 33 nunutes
l1me to ambulation 200 = 057 hours
Procedural success 89 1%, (42747)

Safety analvses

(n=37)
Major cvents 2:57(33%)
Minor events 11/57(17 5%)

The two major events included one case of peripheral arterial occlusion and one
casc of pseudoaneurysm requiring vascular repair.

Matrix VSG System U.S. IDE Multi-Center, Randomized Clinical Trial

The Matrix VSG System IDE tnal was a prospective, multi-center. randomized
clinical investigation to evaluate the safety and etfectiveness of the Matrix VSG
System. Model 100-CM3. to achieve hemostasis in femoral arterial access sites in
patients undergoing percutancous endovascular procedures using a 5. 6, or 7F
sheath. Patients were randomized based on a 2:1 ratio into a treatment group
which received the Matrix VSG System (n=336) or a control group treated with
standard compression methods (n=164). Patients were further stratified based on
the 1y pe of catheterization procedure so that each group included 506 diagnostic
and 30% interventional procedures

Enrollment at 13 investigational sites was initiated in December 2003 and the
final randomized patient was enrolled in July 2004, The primary safety endpoint

10



was the combined rate of major complications within 30 dayvs (= 7) and the
primary effectiveness endpomts included tme to hemostasis and ambulation.
Secondary endpoimts included tme to hospital discharge and discharge ehigibility.
and combined rate of mmor complications within 30 davs (= 7)

Patients were required to be at Teast 18 years of age. to have signed an Informed
Consent Form. and to have undergone a catheterization procedure through the
femoral artery. Patients were excluded if they presented with clinically signiticant
peripheral vascular disease: prior procedure in the ipsilateral common femoral
artery < 30 days: known allergy to contrast medium or device materials: a
myocardial infarction < 72 hours prior to procedure. uncontrolled hy pertension:
existing bleeding disorder; common femoral artery diameter < 6.5 mm: pre-
existing hematoma, intraluminal thrombus. pscudoancurysm. AV fistula. or any
type of dissection: fibrotic, calcified, or > 50% stenotic femoral arterv: puncture
below or at the common femoral artery bifurcation. or in the profunda femoris or
superficial femoral artery; pre-existing bleeding around the arterial sheath;
ipsilateral venous sheath; multiple arterial sticks: suspected posterior femoral
arterial wall puncture: antegrade puncture; ACT > 350 seconds at the conclusion
of the endovascular procedure; current treatment with glycoprotein I1b/Illa
inhibitors; or planned extended hospitalization.

Demographics

The majority of the patients were male [72.4% (362/500)] with all patients™ ages
ranging {rom 28.4 to 87.8 years. Of the 500 patients enrolled. 50% were
diagnostic patients and the remaining 50% were interventional patients. With
respect to the bascline patient demographic data. patient risk factors. concomitant
therapy. and procedural variables. the two study groups are very similar. There
were no statistically significant differences with respect to the variables included
in the analysis of the two groups. The two groups are both representative of the
patient population undergoing endovascular diagnostic or interventional
procedures (Table 9).

Lable Y - Patient Demographic Data
MATRIX Standard
' Compression p-value
N R e o -
L \]ll\. 71 7"0(241 336) T38% (121164 )
P ee (mean s standard deviation) ' 64 1=11 3(336) 6402132 (164 ns
. TSt o B ) 1 T
T Hnd_\ Aass Indes (mean ¢ standard 28 524 3 (336) 203018 (164) ns
| deviation) _
Diabetes 23 8% (80 336) 18 3% (30/164) ns
l‘olmccoﬁl%c Within Last 6 Months 179% (6()'336) 17 190 (28/164) ns
} lh\lm\ ol‘('.udm\ll\uxl i Discase ‘ 63 4"0(’] i ’ﬂ(x) 6 l”o(()’ [64) 1S
l[Nm\ nl l’ul 1hu‘1[ N ascular [)l\L(l\L 1 3 l"u (183 \m 30,9 I(wl) s
B i o ~ - ,
[ll\lm\ 01 [\ul al Padure 4 I "’n (1 3 w(\u 2 4”0 (4 l()l ns
ll\puhn\mn Requining \luilmllon J 67 ()"o(”) 336) F1% (113 l()J) 1>
. . . | N
Ankle Brachial Index (mean £ standard ; 11:02 (304 L1-02 (150 n
Jdevianony o o .
lulmml Brut l \”ﬂ 3335 1 2% (2/163) L HL,




[EAVEWRNNA N

SPercbemaral Arery PER20 IR 33h) o420 017 161 B
SRieht | emorar \rten o 85 ™ (2,‘%,?1‘(’),,,,- 8906147 104, B
ACEa Ead ot Procedue tmcan - standard S1E0 Ty 000 237 5:77 5 (107 ' 1

: dc\l;llmll) o S ) 7\7 - - I B
Sheath Size ‘ ‘ X IS

o -5 [3 7% (16 336) 128% (21 164
-6l P, (219 330) 76206 (125 164!

- L Lonese weasied [

ns = not significant

Safety Data

In this clinical study. safety of the Matrin VSG System was evaluated through a
comparison of various safety endpoints between the Matrix VSG System
(treatment) and the Standard Compression (control) groups. The combined rate of
major complications was the primary safety endpoint. The combined rate of
minor complications was the secondary safety endpoint. Additionally. other
adverse events and effectiveness measures were also evaluated during the Matrix
VSG System clinical study. An independent Clinical Events Committee (CEC)
adjudicated all reported complications. Table 1 displays the combined rate of
major complications and the combined rate of minor complications comparing the
Matrix treatment group to the control group.

Overall the primary safety endpoint hypothesis for this study was tested by placing
a one-sided 95% upper confidence bound on the observed difference in the
combined rate of major complications (Matrix VSG System rate minus the
standard compression rate) using exact methods. An upper confidence bound of
less than 5.0% supported that the combined major complication rate for the
Matrix VSG System was non-inferior to that of standard compression. In the
Matrix VSG System IDE study. the difference in rates between the Matrix VSG
System group and the standard compression groups was 2.1% with an upper 93%
contidence bound ot 3.9% and therefore the Matrix VSG System treatment group
was determined to be non-inferior to the standard compression control group. For
the combined minor complication rate, the difference in rates between the two
study groups was 3.9%. The p-value for the difference in combined major
complication rates between the two study groups was 0.10 which indicates that the
difference is not statisticallv or clinically significant. The p-value for the
difference in combined mimor complication rates between the two study groups
was 0 04, which indicates that the difference 1s statistically significant. However.
this statistically significant difference is not clinically significant since
individually there were no clinically significant differences in the rates ot minor
complications. In conclusion, the results observed in the Matrix VSG System 1D
trial established that the Matrix VSG System treatment group is non-inferior to the
standard compression group with respect to the rate of major complications  The
observed complication rates reported in the study were within the expected range
and the primary satety endpomt i the study was met.



Effectiveness Data

Fhe results of the effectiveness measures are summartzed in Table 10 for all study

patients. Fable 11 & 12 include the effectiveness measures for patients
undergoing diagnostic procedures and patients undergoing inters entional

procedures. respectively

dable 10 Lptecin eness Resulis M panenns o
NMatnin?

I ffectiveness Measuies | Compression” P-value
n=336 n 164
Iime to Hemostases (mins) n-335 n=161
Nean = SD 33+134 23545162 00001
Median (25 757) 2020310 20004150, 30 0) < 00001
Range (mim. mav) (10.1650) (60.1200)
[tme to Ambulation (hry) n=336 n=160
Mean + S 39261 7448 00001
Median (235", 75™") 202027 604374 00001
Range (min. mav) | (10.718) 116.269)
I'tme to Discharge - Actual (hrs) | n=334 n=160
Mean £ SD ’ 196+£263 201 x361 087
Median (25, 75") 181 (41,240 148(63.220) 021
Range (min. mav) (17.2166) (26.4048)
Time to Discharge Eligibility (hrs) n=330 n=159
Mean + SD 147=213 130115 025
Median (25" 75™) 56(31.212) 73(55.189) <0005
Range (min. mav) (17.214 1) (24.1069)
*The number of patients used to calculate effectiveness measures differ from overall study
sample size due to nussing values
Table 11 {fjectiveness Results  Diagnosuie patients
Lffectiveness Measures Matrin Compression P-value
n=168 n=83
Time 1o Hemostasts (mins) n=168 n=83
Mean + S 36263 236171 ~ (00001
Median (25", 75™) 20(2030) 19.0(140.250) - 00001
Range (mim. mav) (10.600) (60.1200)
['ime to Ambulation (hs) n=168 n=82
Mean £ SD 2739 34x27 - 00001
Median (25", 75" 21(20.22) 52¢43.6 1 - 00001
| Range (min., mav) (10.521) (16.269)
Time to Discharge - Actual (his) n-167 n-82
Mcan + SD 88194 1734476 013
Median (25", 75™) 123235 63(54.73) {00001
B Range (min, mav) (17.1923) (2 6. 404 8) ;
Lime to Discharge Ehgibiliy (hrs) n=166 n=83 \‘
Mean = SD 354109 9621373 002
Median (257, 750 3126 4 6004967 boooor !
R‘u]uc tmin_man) X (17214 (24 106 9) Ji
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Fricctveness Measutes [ Matris Compression P-value
4 n 168 n=y81
]T{‘]ST«\’IIunml.i\nHnm\) . n 167 n 78
Nean SD 717K 273 0152 O 0001
Median 250 751 ‘ 202040y 2350419 0.30 0y
~ Range rmm may) Lo 101650y o doo 200 o
Lime to Ambulauon this) ; n=168 | n=78 . !
Mean SD S1+74 ‘ 9436 0 000
Median (250 750 o220 TI55118)
o Range mmin. man) L (13.718) 2522y
Frme o Dischuaoee - Actual (s no1e” n 78
Mean = SD 303 ¢ 280 2302169 013
Median (237 751 2335204 263) 206¢170.23 4) !
: Range (min. mav) (38.21606) f (30.1400) !
}k fime to Discharge T higibility (his) n=164 n-76
| Mean = S 240 +£253 167+68 <0000
1‘ Median (237 75 207 (17 8.236) 175(135.206)
\ Range (nun. may) (19.2141) (30.384)

Time to hemostasis and time to ambulation were the primary effectiveness
endpoints of the trial. Time to hemostasis was defined as the time from sheath
removal to when hemostasis was first observed. Time to ambulation was defined
as the time from sheath removal to the time a patient walks at least 20 feet. The
mean = standard deviation (median) time to hemostasis was 5.3 + 13.4 minutes (2
minutes) for the Matrix VSG group compared to 25.4 + 16.2 minutes (20 minutes)
for the compression group with p < 0.0001. The mean + standard deviation
(median) time to ambulation was 3.9 + 6.1 hours (2 hours) for the Matrix VSG
group compared to 7.4 £ 4.8 hours (6 hours) for the compression group with p <
0.0001. These results support the study hypotheses that the Matrix VSG System
reduced the time to hemostasis and ambulation when compared to standard
compression.

Time to discharge and discharge eligibility were secondary effectiveness
endpoints of the trial. Time to discharge was defined as the time from sheath
remoral to hospital discharge. Time to discharge eligibility was defined as the
time from sheath removal to the time when the patient is medically able to be
discharged based solely on the assessment of the access site., as determined by the
patient’s physician. The mean + standard deviation (median) time to discharge for
the Matrin VSG group was 19.6 + 26.3 hours (18 1 hours) compared to 20 1
30.1 hours (14 8 hours) for the compression group with p = 0.87. T'he mean
standard deviation (median) time to discharge eligibility for the Matrix V'SG
eroup was 147 = 21.5 hours (5.6 hours) compared 1o 13.0 = 11.3 hours (7.3
hoursy for the compression group with p = 0.23

H



[able 13 includes the cumulative time to hemostasis. ambulation. discharge. and
discharge eligrbiliny tor the two study groups

Fahle 13 Cumulanive Distrihutions of fune Tarwables - .

MARIABLE !

Iime to Hemostasis

MATRIX

Standard
Compression

Coaem [ ey oweeh
S mimn 83 776 (287 335) 0070 161)
" omm 89 9% (301.333) 50% (8 1ol
C 1S mm 9499 (3187335) 2679143 161)
20 mm 96 420 (323/335) S3 490086 161)
<30 mm 98 396 (330/335) 94 496 (152:161)

Time to Ambulation

< 2 hours

T4 9% (30:336)

1 396(2/160)

< 3 hours 777°(261/336) 3 8% (6/160)

<4 hours 81 5% (274/336) 12 5% (20/160)
= 5 hours 87 3% (294/336) 35 6% (57/160)
< 10 hours 93 896 (315/336) 83 8% (134/160)
< 24 hours 98 39 (331.336) 99.4% (159/160)

Time to Actual
| Hospital Discharge

< 2 hours

w2
e |
—_
(OS]
o)
s

0 0% (0T6M

< 3 hours

1 3% (2/160)

< 4 hours

3 1% (5/160)

« 5 hours

11 3% (18/160)

< 10 hours

4449 (7171160

- 24 hours

85 0% (136/160)

< 48 hours

94 4% (131, 160)

| Time to Discharge
Eligibility

= 2 hours

4 2% (147330)

0.0% (0/159)

= 3 hours

23 6% (78 330)

1 3% (2/139)

< 4 hours

3 8% (6/159)

< 5 hours

17 6% (287159

~ 10 hours

S41%6(86139)

~ 24 houts

92 3% (147-139)

< A8 hours

-2

96 199 (317 330)

99 440 (138 159)

Procedure success was defined as successtully achieving hemostasis using any
method with freedom from major complications. Device success was defined as
the ability to deploy the Matrix VSG delivery svstem. inject the Matrin VSG
precursars, and achieve hemostasis at the femoral artery puncture site. Table 14
mcludes a summary of procedure and device success for the two study groups
The procedure success rate was 97.9% tor the Matrix VSG group and 100% for
the control group. demonstrating no statistically significant difference between the
o groups (p=0.10). The device success rate for the Matrix VSG group was

th
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90.3%. Procedure and device success rates are also stratified by type of
endoyascular procedure (diagnostic versus interyentional procedure)

Table 13 Proceduw e and Device Success

b itectveness Measures Matrin ‘ Compression P-value
i S | |
_All Patients ] o : 7—4‘¥ i o
Device Success o 3"0 (304 “13())7”__#__< I L .
Pl()k\.(llllg ueeessy ‘)7 ‘)Ou (329'336) I I l()"o(l()l 164) ! o1
_ Diagnostic Patients - ] o \ N
Device suceess __“)4 0% (1587168) o ,,,,77H‘
,,[A)mudmg SUCLESS 98 8% (166/168) 100% (83 83) ; LU
Interventional Patients |
Device Success 86 9% (146/168) _{
wlﬁ’fgc_uduu Success 97 0% (163/168) 1006 (81/81) 018

Gender Bias Analysis

A higher number of male patients were enrolled in the study (72.4%) male vs.
(27.6%) female, which is a reflection of the general referral pattern for patients
undergoing interventional and diagnostic procedures. There were no statistically
significant differences in the rates of major or minor complications between
genders. There were no statistically significant differences in time to hemostasis.
ambulation, discharge. or discharge eligibility between genders.

Conclusions Drawn from Studies

Results of the biocompatibility testing, in vitro bench testing, animal studies, cadaver
study and clinical investigations provide valid scientific evidence and reasonable
assurance that the Matrix VSG System is safe and effective when used in accordance with
its Instructions for Use. The safety of the device has been demonstrated by the fact that
the incidence of major complications in the randomized clinical investigation was
cquivalent for both treatment arms (Matrix VSG System compared to standard
compression). The effectiveness of the Matrix VSG System was demonstrated by a
significant reduction in the times to hemostasis and ambulation in both diagnostic and
interventional patients treated with the Matrix VSG System compared to those treated
with standard compression. In addition, diagnostic patients treated with the Matrix VSG
System had a significant reduction in time to discharge eligibility. Thus. valid scientific
evidence demonstrates that the Matrix VSG System is safe and effective for achievement
of hemostasis at the femoral access site post diagnostic and interventional catheterization
procedures performed via a 3. 6, or 7 Fr sheath when used in accordance with device
labeling.

Panel Recommendation

[n accordance with the provisions of section 315( ¢)(2) of the act as amended by the Safe
Medical Devices Act of 1990. this PMA was not referred to the Circulatory System
Devices Panel. an FDA advisory committee, for review and recommendation because the
information in the PMA substantially duplicates information previously reviewed by the
pancl.



XIII. CDRH Decision
FDA performed an inspection of the manufacturing facilities on August 2 and 3, 2005,

and found the applicant in compliance with the Quality System Regulation (21 CFR Part
820). FDA issued a PMA approval letter to AccessClosure, Inc. on August 17, 2005.

XIV. Approval Specifications

A. Instructions for Use: See the labeling.

B. Hazards to Health from Use of the Device: See Indications, Contraindications,
Warnings, Precautions, and Adverse Events sections of the labeling.

C. Post Approval Requirements and Restrictions: See approval order.
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