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Section 1: MDUFMA Cover Sheet 

1 MDUFMA Cover Sheet 

1.1 MDUFA Establishment Registration User Fee 2013  
Enclosed in Appendix 1.1 please find the cover sheet for the MDUFA Establishment Registration User 
Fee for the year 2013. A receipt is enclosed in Appendix 1.2. 

Erroneously we have two Organization Numbers in the FDA system. The Organization Number used for 
this submission was  

 

1.2 MDUFA Cover Sheets 
Enclosed in Appendix 1.3 please find the cover sheet for the 510k cover sheet. A receipt is enclosed in 
Appendix 1.4. 

Erroneously we have two Organization Numbers in the FDA system. The Organization Number used for 
this submission was  

 

 

 

 

(b)(4) 
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Pay.gov Payment Confirmation : FDA User Fees
paygovadmin  to: gfsigurjonsson@kerecis.com 09.07.2013 17:49

From: paygovadmin@mail.doc.twai.gov

To: "gfsigurjonsson@kerecis.com" <gfsigurjonsson@kerecis.com>

Your payment has been submitted to Pay.gov and the details are below. If you 
have any questions or you wish to cancel this payment, please contact FDA User 
Fees at (301) 796-7200.

Application Name: FDA User Fees
Pay.gov Tracking ID: 
Agency Tracking ID: 
Transaction Type: Sale
Transaction Date: Jul 9, 2013 1:48:50 PM

Account Holder Name: Gudmundur F Sigurjonsson
Transaction Amount: 
Billing Address: Bergstadastraeti 62
City: Reykjavik
Zip/Postal Code: 101
Country: ICE
Card Type: 
Card Number: 

THIS IS AN AUTOMATED MESSAGE.  PLEASE DO NOT REPLY.

Appendix 1.2 - Receipt for payment of Device Facility User Fee

(b)(4) 

(b)(4) 
(b)(4) 

(b)(4) 
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3 Cover letter
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4 Indications for use

510(k) Number (if known):

Device Name: MariGen Wound Dressing

Intended Use:

MariGen Wound is indicated for the management of wounds including:

� Partial and full�thickness wounds
� Pressure ulcers
� Venous ulcers
� Chronic vascular ulcers
� Diabetic ulcers
� Trauma wounds (abrasions, lacerations, second�degree burns, skin tears)
� Surgical wounds (donor sites/grafts, post�Mohs surgery, post�laser surgery, podiatric, wound

dehiscence).
� Draining wounds

Prescription Use _X_ AND/OR Over-The-Counter Use___
(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF NEEDED) 

Concurrence of CDRH, Office of Device Evaluation (ODE) 
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7 Class III Summary and Certification
This section is not applicable
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Section 8: Financial Certification or 

Disclosure Statement 

8 Financial Certification and Disclosure Statement 

8.1 Declaration 
None of the investigators in any clinical studies submitted with this notification have any financial 
interest and arrangements as specified in 21 CFR, apart from Dr. Baldursson and Dr. Kjartansson, which 
both are part time employees of the sponsor (Kerecis ltd) and are owners of shares in the company (less 
than 5%). 

8.2 Appendixes 
Appendix Description 
8.1 No-financial interests 
8.2 Financial interests Dr. Baldursson 
8.3 Financial interests Dr. Kjartansson 
 

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Kerecis ltd July, 2013 CONFIDENTIAL

Traditional 510k for MariGen Wound Dressings Page 9�1

������� �� ����������� �� ���������� ���

������� �������

9 DECLARATIONS OF CONFORMITY AND SUMMARY REPORTS

This Section is not applicable.
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Section 10: Executive Summary 

10 510(k) Premarket Notification for the Kerecis MariGen Wound 
Dressing 

10.1 EXECUTIVE SUMMARY 

The Kerecis MariGen Wound Dressing is supplied sterile and is intended for single use in the treatment 

of the following wounds: 

� Partial and full-thickness wounds 

� Pressure ulcers 

� Venous ulcers 

� Chronic vascular ulcers 

� Diabetic ulcers 

� Trauma wounds (abrasions, lacerations, second-degree burns, skin tears) 

� Surgical wounds (donor sites/grafts, post-Mohs surgery, post-laser surgery, podiatric, wound 
dehiscence). 

� Draining wounds 
(b)(4) Manufacturing Information
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(b)(4) Manufacturing Information
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 Integra Life 
Sciences 

LifeCell Corporation's  HemCon, Inc (New) TEI Biosciences Inc. 

510K K021792 K082103 K071519 K083440 
Device name Integra™ Wound 

Matrix 
LTM Wound Dressing Hemcon Chitoflex-

Surgical Dressing 
PriMatrix 

Product Codes FRO KGN FRO KGN 
Intend. use Wound dressing Wound dressing Wound dressing Wound dressing 
Indications  
 

Partial and 
full thickness 
wounds: 
- pressure ulcers 
- venous ulcers 
- diabetic ulcers 
- chronic vascular 
ulcers - surgical 
wounds (donor 
sites/grafts, post-
Moh's surgery, 
post-laser surgery, 
podiatric, wound 
dehiscence) 
- trauma wounds 
(abrasions, 
lacerations, 
second-degree 
bums, and skin 
tears)  
- draining wounds. 

Partial and full 
thickness wounds: 
- Pressure ulcers; 
- Venous ulcers; 
- Diabetic ulcers; 
- Chronic vascular 
ulcers; 
- Tunneled/ 
undermined wounds; 
- Surgical wounds 
(donor sites/grafts, 
post-Moh's surgery, 
post laser surgery, 
podiatric, 
wound dehiscence); 
- Trauma wounds 
(abrasions, lacerations, 
second-degree burns 
and skin tears); 
- Draining wounds 
- And other bleeding 
surface wounds. 
-supports wound 
healing and control of 
minor bleeding  

Intended for use as a 
topical dressing 
for local 
management of 
bleeding wounds 
such as cuts, 
lacerations 
and abrasions. May 
also be used for 
temporary treatment 
of 
severely bleeding 
wounds such as 
surgical wounds 
(operative, 
postoperative, 
dermatological, etc.) 
and traumatic 
injuries. 

Partial and full 
thickness wounds: 
· Pressure, diabetic, 
and venous ulcers 
· Second-degree burns 
* Surgical wounds-
donor sites/grafts, 
post-Moh's surgery, 
post-laser surgery, 
podiatric, wound 
dehiscence 
* Trauma wounds-
abrasions, lacerations, 
and skin tears 
· 
Tunneled/undermined 
wounds 
* Draining wounds 

Animal origin 
Tissue type 
Nominal sizes 5 x 5cm 

10 x 12.5cm 
10 x 25cm 
20 x 25cm 

8cm x 16cm 
5cm x 16cm 
20cm x 25cm 
10cm x 16cm 

1 x 3 in 
3x 9 in 
3x 28 in 

4 x 4 cm 
6 x 6cm 
8 x 12 
10 x 12 
20 x 25cm 

Presentation 

Components

Table 10-3 Comparison to predicates continued 

(b)(4) 

(b)(4) 
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Section 11: Device Description 

11 DEVICE DESCRIPTION 

11.1 Intended Use 

MariGen Wound is indicated for the management of wounds including: 

� Partial and full-thickness wounds 

� Pressure ulcers 

� Venous ulcers 

� Chronic vascular ulcers 

� Diabetic  ulcers 

� Trauma wounds (abrasions, lacerations, second-degree burns, skin tears) 

� Surgical   wounds   (donor   sites/grafts,   post-Mohs   surgery,   post-laser surgery, podiatric, 

wound dehiscence) 

� Draining wounds 

11.2 Performance Standards 

No performance standards applicable to this device have been adopted under Section 514 of the Act. 

11.3 Principles of Operation 
(b)(4) 
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11.3.2 The Device Development 
(b)(4) 
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11.4 Evidence of Conformity with Special Controls 

The following standards have been used in the characterization, design and manufacturing of the 

MariGen device. 

Standard Name 
ISO-13485 Medical devices-Quality management systems - Requirements 

for regulatory purposes (2003). 

ISO-10993-1 Biological evaluation of medical devices - Part 1: Evaluation and testing 
(2009). 

ISO 10993-5 Biological Evaluation of Medical Devices - Part 5: Tests for In Vitro 
Cytotoxicity (2009). 

ISO 10993-6 Biological evaluation of medical devices - Part 6: Tests for local effects 
after implantation (2006). 

ISO 10993-10 Biological Evaluation of Medical Devices - Part 10; Tests for Irritation and 
Delayed-Type Hypersensitivity (2010). 

ISO 10993-11 Biological evaluation of medical devices - Part 11: Tests for systemic 
toxicity (2009). 

ISO 10993-12 Biological Evaluation of Medical Devices - Part 12: Sample Preparation 
and Reference Materials (2012). 

ISO 14971 Medical devices  Application of Risk Management to Medical Devices 
(2012). 

ISO 22442-1 Medical Devices Utilizing Animal Tissues and Their Derivatives - Part 1: 

(b)(4) 
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Application of Risk Management (2007). 
ISO 22442-2 Medical Devices Utilizing Animal Tissues and Their Derivatives - Part 2: 

Controls on Sourcing, Collection and Handling (2007). 
ISO 22442-3 Medical Devices Utilizing Animal Tissues and Their Derivatives - Part 3: 

Validation of the elimination and/or inactivation of viruses and 
transmissible spongiform encephalopathy (TSE) agents (2007). 

  
 

  (2008). 
EN 980 Symbols for use in the labeling medical devices (2008). 
ISO 11607-1 Packaging for Terminally Sterilized Medical Devices  Part 1, 

Requirements for materials, sterile barrier systems and packaging 
systems  (2009) 

ISO 11607-2 Packaging for Terminally Sterilized Medical Devices  Part 2, Validation 
requirements for forming, sealing and assembly processes. (2006)  

EN 868-5 Packaging materials for terminally sterilized medical devices –Part 5: Sealable 
pouches and reels of porousmaterials and plastic film construction – 
Requirements and test methods (2009). 

ISO11607:2009 Packaging for Terminally Sterilized Medical Devices 
Table 11-2 - Conformity with Special Controls 

The FDA standards forms (FDA Form 3654) are included in APPENDIX 11-1.  

MariGen Wound dressing is manufactured in compliance with the Guidance for  FDA  Reviewers  and  

Industry  Medical  Devices  Containing  Materials Derived  from  Animal  Sources  (Except  for  In  Vitro  

Diagnostic  Devices), issued 11/6/98.

11.5 Device Description 

(b)(4) (b)(4) 
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(b)(4) Manufacturing Information
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11.6 Risk Management 

(b)(4) 
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11.7  Manufacturing 
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(b)(4) Manufacturing Information
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11.7.2 Manufacturing Overview 

(b)(4) Manufacturing Information

(b)(4) Manufacturing Information
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Ágrip á íslensku: Í þessari skýrslu eru birtar niðurstöður árlegs vöktunarverkefnis sem
styrkt var af umhverfisráðuneytinu og sjávarútvegs� og
landbúnaðarráðuneytinu. Markmið með þessari vöktun er að uppfylla
skuldbindingar Íslands varðandi Oslóar� og Parísarsamninginn (OSPAR),
auk AMAP (Arctic Monitoring Assessment Program). Gögnin eru hluti af
framlagi Íslands í gagnabanka Alþjóðahafrannsóknaráðsins (ICES).
Hafrannsóknastofnunin sér um að afla sýna og Matís hefur umsjón með
undirbúningi sýna og mælingum á snefilefnum í lífríki hafsins. Sýnin eru
mæld á Matís og á Rannsóknastofu Háskóla Íslands í lyfja� og
eiturefnafræði.
Mæld voru ýmis ólífræn snefilefni og klórlífræn efni í þorski veiddum í
árlegu vorralli Hafró í mars 2011 og í kræklingi sem safnað var á 11
stöðum í kringum landið í ágúst/sept 2010. Vöktun í lífríki sjávar við
Ísland hófst 1989 og er sýnasöfnun eins frá ári til árs og unnið eftir
alþjóðlegum sýnatökuleiðbeiningum. Gögnunum er safnað saman í
gagnagrunn, í skýrslunni eru birtar yfirlitsmyndir fyrir sum efnanna sem
fylgst er með. Kadmín er svæðisbundið hærra í íslenskum kræklingi
samanborið við krækling frá öðrum löndum. Niðurstöður sýna
breytingar í mynstri styrks klórlífrænna efna í kræklingi sem safnað var
nálægt Hvalstöðinni í Hvalfirði í september 2010 sem eru sambærilegar
við niðurstöður frá sama stað frá árinu 2009. Ekki voru sýnilegar
breytingar í styrk þessara efna á söfnunarstað kræklings við Hvammsvík í
Hvalfirði né á neinum öðrum söfnunarstað í kringum landið sem
rannsakaður var 2010. Mikilvægt er að fylgjast með þessum breytingum í
mynstri styrks klórlífrænna efna í kræklingi í vöktunarverkefninu á næstu
árum til að sjá hvort þær eru enn til staðar. Ítarleg tölfræðigreiningu á
gögnunum er í gangi þ.a. hægt sé að meta með vísindalegum aðferðum
aukningu eða minnkun mengandi efna í lífríki sjávar hér við land.

Lykilorð á íslensku: OSPAR, AMAP, vöktun á lífríki sjávar, ólífræn snefilefni, klórlífræn efni,
þorskur, kræklingur.
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Summary in English: This report contains results of the annual monitoring of the biosphere
around Iceland in 2010 and 2011. The project, overseen by the
Environmental and Food Agency of Iceland, is to fulfil the OSPAR (Oslo
and Paris agreement) and AMAP (Arctic Monitoring Assessment
Program) agreements. The project was funded by Ministry for the
Environment and Ministry of Fisheries and Agriculture. The data
obtained is a part of Iceland´s contribution to the ICES databank
(ices.dk). The collection of data started 1989. Matís is the coordinator for
marine biota monitoring and is responsible for methods relating to
sampling, preparation and analysis of samples. The samples were
analyzed at Matís and the Department of Pharmacology and Toxicology
at the University of Iceland.
Trace metals and organochlorines were analysed in cod (Gadus morhua)
caught in March 2011 and in blue mussel (Mytilus edulis) collected from
11 sites in August/Sept 2010. Marine monitoring began in Iceland 1989
and the sampling is carried out according to standardized sampling
guidelines. Changes were observed in the organochlorine concentration
patterns in blue mussels collected year 2010 at the sampling site
Hvalstod in Hvalfjordur which are in line with results obtained year 2009.
No noteworthy increase in organochlorine concentrations was however
observed in blue mussels obtained at Hvammsvík in Hvalfjordur nor any
of the other sample sites studied year 2010. These results need to be
followed up in the annual monitoring of the biosphere around Iceland
next year to see if this change in contaminant concentration pattern
continues. A thorough statistical evaluation is on�going on all the
available data from this monitoring program to analyse spatial and
temporal trends of pollutants in the Icelandic marine biosphere.

English keywords: OSPAR, AMAP, monitoring, trace metals, organochlorine compounds, cod
(Gadus Morhua), blue mussel (Mytilus edulis).
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Figure 1. Locations for sampling of blue mussel (Mytilus edulis) 2010 and cod (Gadus morhua) 2011.  

����������������������������������������������
-�������	���
����������
������9����9� ���������� �-��������������������������
���� ������ �8%=� ����� ������� ��� ������ �������� � ���� ������ ��� ���� ������ ����� ����
�������� ��	�������� �!		���4� �� � !����� ����� ����� ���	��� �9�� ������������ ����
�
�
���2��������
2�������������������	���
���� ��
�
7�%89���� �
���
������ ������������������	����
�������9���9� ���������� �!�� ����
����� 
�� ���� ���	����� ���� �
���� ������� ��� ����� ��� ���� ������ 
�� ����� ����� ����
�����������������������	�����	��%�����������	��%�������������/��������������������
����� ���� ������ � !��� ���	���� ����� .�	�� ��
2�� ����� �������� 	��	�����
� �
�� ��������
�

.� 	���� � B������ ���� 
�
������ ����� ���
���� �
�� ���� ����������
�� ���� ����� ����
�����������.�������� �������������������!		���4���� �0���������������	���
�� ������
��9���9������������������
�
���2��������
2��������������������	���
���� �����
�������
��������
�����	������������������
��������	��������
������
������������
��
���� ������ � !��� ������ ���	���� ����� �
�
���2��� ��� .�	�� ��
2�� ����� �������� �

.�
	���� �
�

��������������

���������������������
�
���������������������
���� ������ ������ �������� 
�� ������ ��������� �
		���� 2���� ��������� ������� ���
��������������������
������+��1����������������������
�� ������		
�����	�����������
����������������� ������
��
����)���������(������)
���������)()���������������
��� ����3�	�������
��)������
�
�������
4��
�
������ ����5���������
�� ������C����
),<��� D,<�� E%D,D�� F%D,D� ��� G%D,D�� 	�	H%33�� 
�	H%33��� 	�	H%33-� ��� 	�	H%
333������
����
���E%���
�����G%���
�����
4����
������
4%�=���
4%9����
4%=���
<3-%8&��<3-%""�����<3-%��� ���������	��������������	���������������	����������
�������������������	�� ��
�
�
�

Sample Location Site specificationsa Type of industry
Grímsey 66°33,134 18°01,407 B
Hvalstöð, Hvalfjörður 64°23,826 21°27,210 I Landing and processing of whale catch
Hvammsvík, Hvalfjörður 64°21,64 21°33,53 B
Hvítanes, Hvalfjörður 64°20,20 21°41,09 B
Hvassahraun 64°01,205 22°09,526 B
Straumur, Straumsvík 64°02,541 22°02,700 I Aluminium factury
Mjóifjörður I, (head) 65°11,28 14°00,48 B
Mjóifjörður II, (Hofsá) 65°12,156 13°47,733 B
Mjóifjörður III, Dalatangi 65°16,101 13°34,564 B
Úlfsá, Skutulsfjörður 66°03,36 23°10,02 I Waste incineration
Dvergasteinn, Álftafjörður 65°58,29 23°04,50 B
Cod N NW 67°02,55 23°29,93 B
Cod NE 67°01,77 15°44,86 B

a: B = Baseline, I = Impact
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Species: Blue mussel (Mytilus edulis ) Date of sampling: 12.8.2010
Length: 4-6 cm Sampled by: Marine Inst.
Location: Ulfsá Date of preparation 28.10.2011
Coordinates: 66°03,36-23°10,02 Matis# R11-2123-9

Length Width Height Total weight Weight soft body Weight shell
(mm) (mm) (mm) (g) (g) (g)

1 45,6 22,1 19,3 11,48 5,78 5,56
2 48,6 23,6 21,5 12,25 7,39 4,70
3 53,8 24,0 20,6 15,65 8,34 7,10
4 49,2 24,4 21,1 8,74 2,87 6,68
5 48,8 22,9 22,8 15,20 7,60 7,37
6 48,5 23,2 22,7 15,11 7,63 7,28
7 51,3 23,9 21,9 16,30 8,42 7,65
8 56,5 26,4 23,6 20,96 11,28 9,36
9 57,9 28,5 26,1 27,10 12,65 14,26

10 57,2 25,7 26,0 26,80 12,45 14,08
11 49,2 22,1 20,0 11,24 6,40 4,74
12 48,1 20,4 21,1 12,79 6,07 6,53
13 46,4 22,4 20,6 13,13 6,93 5,95
14 52,7 23,1 20,9 16,38 9,59 6,61
15 56,6 26,1 21,1 17,69 8,82 8,80
16 51,0 22,9 23,3 17,29 8,50 8,56
17 53,4 25,3 22,2 16,52 8,19 8,13
18 53,4 24,7 22,7 19,62 9,84 9,63
19 58,7 27,1 26,4 23,92 13,31 10,39
20 43,2 24,1 18,5 7,89 4,56 3,22
21 46,4 22,6 19,3 11,40 5,79 5,44
22 47,2 22,5 20,1 11,11 6,33 4,67
23 51,8 24,2 21,4 14,45 8,49 5,85
24 47,9 20,5 20,3 11,87 6,45 5,21
25 48,5 22,2 22,0 14,90 7,52 7,23
26 49,3 24,0 22,6 15,34 7,70 7,46
27 53,1 24,1 21,1 13,84 7,50 6,13
28 52,4 26,4 21,1 17,09 9,01 7,87
29 44,0 21,3 19,5 9,40 5,39 3,90
30 46,0 22,5 27,5 9,64 5,00 4,46
31 52,5 24,9 19,5 14,02 7,31 6,52
32 51,9 22,7 20,0 14,40 7,16 7,17
33 56,1 22,5 25,2 19,36 8,60 10,54
34 53,6 25,2 22,5 18,46 9,43 8,8
35 54,9 27,0 21,3 16,89 10,18 6,46
36 54,5 22,1 22,5 19,83 10,53 9,16
37 59,1 29,0 24,3 22,78 11,98 10,65
38 55,3 27,7 23,1 20,41 10,95 9,18
39 41,0 19,3 18,0 8,19 4,13 3,70
40 46,8 22,4 18,4 11,58 5,93 5,44
41 47,3 23,1 19,4 11,74 6,91 4,71
42 45,7 20,7 20,8 12,61 5,43 6,97
43 46,4 24,5 17,0 9,67 5,50 4,05
44 46,6 21,3 19,3 10,86 5,66 4,82
45 48,5 23,5 21,7 13,62 6,49 7,00
46 55,5 27,5 20,0 15,63 9,02 6,38
47 52,5 25,6 21,9 15,32 9,19 5,92
48 57,0 24,3 22,3 18,27 8,74 8,88
49 56,0 25,4 22,1 17,98 9,07 8,68
50 57,1 28,3 23,4 22,56 11,42 10,88

Length Width Height Total weight Weight soft body Weight shell

Average 51,10 24,00 21,60 15,39 7,99 7,21
Stdev 4,48 2,23 2,20 4,56 2,32 2,41
Min 41,00 19,30 17,00 7,89 2,87 3,22
Max 59,10 29,00 27,50 27,10 13,31 14,26
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Species: Blue mussel (Mytilus edulis / Date of sampling: 14.08.2010
Length: 4-6 cm Sampled by: Marine Inst.
Location: Hvassahraun Date of preparation 23.09.2011
Coordinates: 64°01,205-22°09,526 Matis#: R11-2123-4

2����� 3���� '����� ������+����� 3��������������� 3�����������
.��/ .��/ .��/ .�/ .�/ .�/

1 54,0 27,3 22,7 17,85 9,55 8,04
2 55,2 30,5 23,4 19,68 11,63 7,73
3 55,0 27,2 25,7 21,56 10,33 10,69
4 54,8 28,0 23,0 19,03 9,84 8,89
5 50,8 25,2 22,4 15,39 8,04 7,22
6 51,3 26,4 24,1 19,20 9,83 9,27
7 51,2 26,1 20,8 15,52 8,27 7,03
8 47,5 24,5 23,5 14,78 8,11 6,50
9 48,5 25,4 20,5 13,48 7,71 5,61

10 53,6 26,9 22,5 17,20 9,22 7,58
11 52,8 26,3 24,1 18,46 10,80 7,43
12 51,3 25,8 22,6 15,31 8,85 6,27
13 47,4 24,0 21,5 12,84 6,31 6,32
14 52,7 26,7 21,7 16,27 8,83 7,34
15 39,7 26,7 22,6 14,22 7,36 6,79
16 54,2 25,5 24,1 18,11 10,14 7,71
17 48,5 26,4 20,2 12,71 7,27 5,29
18 54,2 26,1 21,4 16,13 9,64 6,44
19 47,9 24,6 21,4 13,13 6,85 5,98
20 47,0 24,8 20,6 13,04 6,19 6,32
21 41,6 24,2 18,2 8,99 4,42 4,24
22 46,8 24,9 20,4 11,98 6,18 5,62
23 47,8 24,8 21,4 12,78 6,79 5,93
24 46,3 25,0 21,5 12,80 6,90 5,80
25 46,5 23,6 19,9 11,12 6,20 4,79
26 49,1 28,7 19,8 14,16 8,49 5,57
27 52,7 26,0 22,0 16,37 9,24 6,92
28 56,6 27,2 23,8 21,85 11,95 9,63
29 51,3 26,9 21,5 16,47 9,57 6,84
30 51,3 28,1 25,6 23,50 12,08 11,33
31 42,9 23,0 18,1 9,88 5,74 4,05
32 49,9 26,0 21,3 15,80 8,05 7,62
33 47,3 27,7 21,1 14,47 7,75 6,60
34 51,1 26,6 22,7 15,85 7,99 7,40
35 57,9 26,1 25,6 24,28 12,91 11,22
36 52,6 25,7 23,6 16,74 9,21 7,41
37 52,9 26,2 20,9 14,60 8,66 5,70
38 53,7 27,3 23,3 19,05 10,84 8,12
39 51,1 25,4 22,3 16,19 8,43 7,44
40 56,5 28,0 24,7 22,71 12,87 9,66
41 44,6 25,3 16,6 9,58 5,22 4,27
42 46,2 26,0 21,8 13,97 7,49 6,40
43 50,6 25,9 19,6 12,79 7,23 5,45
44 47,0 25,8 19,2 10,90 6,49 4,32
45 48,8 25,1 21,3 14,20 6,81 6,31
46 50,1 25,8 21,4 15,02 7,81 7,03
47 51,5 25,6 24,0 17,10 10,42 6,55
48 57,3 27,7 25,3 22,08 12,68 9,29
49 55,1 27,7 22,0 18,68 10,50 8,04
50 55,9 26,0 25,5 19,74 11,00 8,65

2����� 3���� '����� ������+����� 3��������������� 3�����������
�&����� 50,61 26,13 22,06 15,95 8,69 7,05
���& 4,06 1,37 2,02 3,62 2,06 1,70
��� 39,70 23,00 16,60 8,99 4,42 4,05
��- 57,90 30,50 25,70 24,28 12,91 11,33
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Species: Blue mussel (Mytilus edulis ) Date of sampling: 14.08.2010
Length: 4-6 cm Sampled by: Marine Inst.
Location: Straumur,Straumsvík Date of preparation 04.10.2011
Coordinates: 64°02,541-22°02,700 Matis#: R11-2123-5

2����� 3���� '����� ������+����� 3��������������� 3�����������
.��/ .��/ .��/ .�/ .�/ .�/

1 44,8 22,1 15,6 7,74 4,16 3,42
2 47,1 22,1 18,3 9,73 5,73 3,87
3 48,1 23,3 18,0 10,06 5,59 4,34
4 44,6 23,8 18,0 9,47 5,10 4,13
5 49,9 24,0 19,3 11,98 6,80 5,00
6 42,8 22,2 16,6 8,06 4,33 3,65
7 47,6 23,5 18,3 10,22 6,42 3,77
8 48,0 25,0 18,2 11,16 6,34 4,71
9 53,7 27,0 21,8 15,42 9,57 5,74

10 54,6 26,9 22,8 15,57 8,85 6,10
11 43,9 21,1 18,2 9,43 5,31 4,04
12 47,2 24,5 15,6 10,86 6,26 4,53
13 46,1 22,8 17,3 10,06 5,81 4,24
14 45,0 21,7 17,1 7,76 3,71 4,02
15 48,3 22,8 19,5 11,20 6,63 4,50
16 49,4 22,2 19,5 12,17 6,85 5,27
17 52,2 23,9 18,9 13,74 7,74 5,83
18 52,8 28,9 19,5 15,18 8,95 6,11
19 52,2 26,1 18,9 12,86 8,02 4,81
20 57,1 26,1 21,1 15,70 9,04 6,57
21 41,7 19,5 17,8 8,74 4,74 3,87
22 42,8 20,6 16,7 8,67 4,82 3,81
23 41,7 19,5 13,9 7,09 3,76 3,25
24 40,6 21,7 16,1 8,02 4,36 3,49
25 46,1 21,7 18,3 10,54 5,81 4,65
26 50,6 23,9 18,3 11,62 6,16 5,20
27 50,6 26,1 20,0 12,76 7,20 5,38
28 53,3 27,2 26,1 16,37 8,74 7,53
29 57,8 28,3 22,7 18,79 11,33 7,35
30 58,3 29,0 23,9 21,83 12,65 9,00
31 40,3 19,8 17,4 7,33 3,94 3,31
32 41,7 20,2 15,9 6,08 3,49 2,51
33 39,4 21,1 16,3 6,74 3,85 2,78
34 48,0 23,0 19,5 10,82 5,31 5,35
35 45,8 23,2 19,5 10,23 5,28 4,76
36 43,8 22,2 18,6 9,17 4,96 4,13
37 53,8 23,3 22,1 13,63 7,19 6,29
38 50,5 19,9 22,6 13,83 7,26 6,43
39 49,6 24,6 20,1 11,99 6,57 5,33
40 47,7 21,2 18,8 10,05 5,83 4,16
41 43,0 22,0 17,8 8,64 4,76 3,79
42 41,2 20,1 16,0 8,09 3,91 4,07
43 43,3 22,0 16,5 7,09 4,24 2,79
44 48,3 23,3 17,8 10,73 5,91 4,75
45 37,0 22,5 22,0 13,90 6,80 6,92
46 45,3 23,3 18,0 9,59 6,10 3,34
47 50,9 25,0 20,0 11,98 7,12 4,61
48 64,5 29,1 27,1 25,77 14,22 10,96
49 62,3 27,0 24,4 23,06 13,37 9,45
50

2����� 3���� '����� ������+����� 3��������������� 3�����������
�&����� 48,07 23,48 19,12 11,66 6,55 4,98
���& 5,87 2,59 2,76 4,17 2,47 1,72
��� 37,00 19,50 13,90 6,08 3,49 2,51
��- 64,50 29,10 27,10 25,77 14,22 10,96
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Species: Blue mussel (Mytilus edulis ) Date of sampling: 09.09.2010
Length: 4 6 cm Sampled by: Marine Inst.
Location: Mjóifjörður I, head-Fjörður Date of preparation 22.09.2011
Coordinates: 65°11,28-14°00,48 Matis#: R11-2123-6

2����� 3���� '����� ������+����� 3��������������� 3�����������
.��/ .��/ .��/ .�/ .�/ .�/

1 47,1 23,1 20,0 12,06 6,27 5,57
2 51,7 22,5 21,8 13,66 7,63 5,88
3 50,5 25,1 18,3 11,75 6,69 4,92
4 51,4 24,8 20,9 15,76 9,12 6,51
5 53,1 25,2 21,3 16,58 8,75 7,49
6 53,6 25,1 21,6 13,70 7,38 5,92
7 53,8 24,7 24,2 16,60 9,33 6,82
8 53,2 27,0 21,7 18,49 11,34 7,06
9 48,2 21,4 18,5 11,23 5,79 5,39

10 56,1 27,1 22,3 18,22 10,90 6,93
11 58,4 25,0 23,3 19,80 10,51 9,27
12 56,1 28,3 24,0 21,74 12,23 9,43
13 53,3 29,4 24,9 17,27 6,96 10,23
14 52,8 24,0 20,0 15,15 8,60 6,52
15 53,4 23,9 20,0 14,67 7,53 6,93
16 51,7 25,0 22,2 15,60 8,62 6,86
17 59,4 23,3 20,0 11,73 6,03 5,53
18 51,0 24,5 20,0 13,65 6,98 6,63
19 50,5 22,8 20,6 13,96 8,43 5,52
20 50,5 24,5 19,9 13,19 6,80 6,33
21 54,5 25,0 21,1 17,23 8,51 8,62
22 52,2 23,3 20,0 14,36 7,94 6,17
23 53,3 22,6 20,1 15,71 8,34 7,22
24 50,4 23,9 17,8 11,45 6,03 5,31
25 48,3 22,2 17,8 8,11 3,92 4,13
26 48,3 22,8 16,1 9,94 4,98 4,89
27 47,8 21,7 18,3 10,28 6,32 3,87
28 50,4 22,2 18,3 11,51 5,71 5,74
29 46,7 21,6 15,1 9,49 5,02 4,35
30 46,7 21,6 19,4 11,54 6,01 5,43
31 57,8 26,2 22,3 18,90 10,64 8,13
32 58,3 24,5 22,7 18,72 9,63 9,01
33 48,4 22,2 20,6 12,11 6,30 5,78
34 49,5 24,5 19,5 12,83 6,01 6,81
35 41,2 22,2 17,7 10,60 5,25 4,95
36 48,9 23,9 19,4 12,22 6,40 5,77
37 57,2 21,1 17,8 10,64 6,10 4,40
38 42,3 20,1 17,2 8,00 3,61 4,36
39 46,1 20,6 16,1 8,75 5,42 3,27
40 44,5 21,7 16,1 9,07 4,48 4,46
41 61,2 28,9 24,5 24,22 13,17 10,64
42 58,9 27,2 22,2 20,10 9,46 10,55
43 57,2 27,2 22,8 19,71 11,02 8,62
44 53,9 24,5 20,0 14,14 6,35 7,59
45 52,3 25,0 18,4 12,93 7,25 5,59
46 51,1 22,2 21,7 15,06 7,74 7,24
47 48,9 23,4 23,4 16,14 7,69 8,42
48 42,2 20,0 17,3 9,65 4,97 4,65
49 45,0 21,7 16,7 9,60 5,52 4,01
50 41,2 22,2 17,3 10,02 5,60 4,34

2����� 3���� '����� ������+����� 3��������������� 3�����������
�&����� 51,21 23,86 20,06 13,96 7,43 6,40
���& 4,82 2,21 2,43 3,79 2,17 1,82
��� 41,20 20,00 15,10 8,00 3,61 3,27
��- 61,20 29,40 24,90 24,22 13,17 10,64
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Species: Blue mussel (Mytilus edulis ) Date of sampling: 9.9.2010
Length: 4-6 cm Sampled by: Marine Inst.
Location: Mjóifjörður II, Hofsá-brekka Date of preparation 19.9.2011
Coordinates: 65°12,156-13°47,733 Matis#: R12-2123-7

Length Width Height Total weight Weight soft body Weight shell
(mm) (mm) (mm) (g) (g) (g)

1 46,5 20,2 18,8 8,69 4,39 4,11
2 45,7 22,2 17,5 10,27 4,62 5,15
3 48,9 22,6 18,6 11,88 4,96 6,58
4 47,4 22,4 18,0 10,49 4,64 5,61
5 52,0 23,4 17,8 10,73 5,94 4,53
6 52,8 25,6 17,9 11,95 6,20 5,41
7 55,5 26,6 21,3 17,77 9,52 7,86
8 64,1 26,8 23,1 20,30 12,29 7,6
9 64,8 28,8 22,0 21,49 12,82 8,36

10 64,2 29,5 23,3 22,14 13,68 8,17
11 43,2 20,4 15,8 7,46 4,13 3,22
12 44,6 21,5 15,5 8,56 4,55 3,87
13 43,1 20,0 17,2 8,49 4,32 3,88
14 48,7 21,2 17,9 9,15 4,74 4,22
15 50,7 23,3 18,9 12,35 6,87 5,28
16 50,5 24,8 20,4 14,62 6,92 7,26
17 54,5 25,3 19,5 13,44 7,38 5,71
18 54,3 27,1 21,1 16,30 8,96 7,07
19 58,3 28,0 19,9 11,44 5,57 5,59
20 58,4 28,5 21,8 18,15 10,68 7,36
21 45,3 21,5 17,1 9,22 4,96 4,04
22 46,3 24,0 19,1 12,64 6,03 6,37
23 51,2 24,4 20,4 13,76 7,45 5,99
24 51,6 24,3 21,3 15,03 8,09 6,77
25 51,6 23,9 21,4 14,00 7,26 6,49
26 51,4 24,5 18,9 12,57 6,58 5,61
27 51,4 23,7 19,4 12,18 7,22 4,68
28 52,7 26,0 24,1 18,80 9,99 8,71
29 60,0 28,7 23,7 21,57 11,63 9,69
30 60,6 19,6 21,3 16,87 9,42 6,91
31 41,2 20,7 17,8 8,83 4,20 4,24
32 43,5 20,4 17,0 8,15 4,42 3,69
33 49,2 21,0 18,9 11,11 6,28 4,63
34 48,8 23,6 19,5 12,74 7,04 5,61
35 49,8 22,9 18,0 10,84 6,20 4,5
36 55,2 25,4 21,8 13,98 7,86 5,96
37 57,0 26,0 21,4 16,38 9,19 6,49
38 56,1 28,2 21,4 13,68 7,63 5,25
39 61,1 27,9 21,1 18,17 11,83 5,85
40 66,0 30,4 26,6 23,83 14,23 9,27
41 43,9 20,9 17,2 9,53 4,84 4,59
42 44,8 22,1 17,0 8,95 5,03 3,78
43 45,5 21,6 19,0 8,38 3,40 4,9
44 44,5 20,9 17,8 8,76 3,78 4,87
45 51,0 23,5 19,7 14,24 7,85 6,22
46 45,3 21,0 18,0 8,88 4,73 3,97
47 50,2 24,5 20,5 12,45 6,69 5,63
48 54,0 25,3 21,5 14,95 8,92 5,91
49 55,2 26,8 21,3 18,01 8,64 8,81
50 63,0 29,5 23,0 20,78 12,64 7,95

Length Width Height Total weight Weight soft body Weight shell

Average 51,9 24,2 19,8 13,50 7,34 5,88
Stdev 6,5 2,9 2,3 4,32 2,83 1,61
Min 41,2 19,6 15,5 7,46 3,40 3,22
Max 66,0 30,4 26,6 23,83 14,23 9,69
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Species: Blue mussel (Mytilus edulis ) Date of sampling: 09.09.2010
Length: 4 6 cm Sampled by: Marine Inst.
Location: Mjóifjörður III, Dalatangi Date of preparation 05.09.2011
Coordinates: 65°16,101-13°34,564 Matis#: R11-2123-8

2����� 3���� '����� ������+����� 3��������������� 3�����������
.��/ .��/ .��/ .�/ .�/ .�/

1 39,2 19,2 14,5 5,93 2,01 3,49
2 50,1 23,4 21,7 16,65 8,05 8,48
3 48,4 23,9 21,0 13,08 4,10 8,49
4 47,0 24,8 19,4 12,78 5,44 6,98
5 46,8 23,9 17,8 10,10 3,62 6,27
6 47,2 21,6 17,6 10,64 4,09 6,11
7 47,0 24,2 18,4 10,79 3,58 7,08
8 51,1 24,9 21,2 16,42 7,65 8,48
9 52,2 25,0 21,7 17,94 8,37 9,30

10 48,3 24,0 22,3 15,48 5,40 9,74
11 40,6 18,6 16,9 7,60 3,31 4,07
12 40,0 19,7 18,2 8,80 4,14 4,44
13 43,5 22,5 17,4 9,84 4,18 5,48
14 43,6 21,2 17,7 9,90 4,74 4,99
15 46,0 21,5 17,8 9,50 5,13 3,95
16 44,1 20,3 19,0 9,11 4,76 4,22
17 52,4 24,4 18,8 12,55 6,92 5,45
18 51,3 25,7 19,9 18,28 7,62 10,55
19 52,1 23,7 22,8 16,50 7,14 9,18
20 47,0 23,9 22,2 15,79 7,39 8,29
21 42,5 20,3 17,1 7,72 4,19 3,37
22 43,0 21,5 20,4 11,62 5,78 5,65
23 48,6 22,3 17,9 11,48 5,56 5,76
24 49,9 25,3 22,3 18,19 8,04 9,90
25 50,7 26,9 22,6 20,10 10,03 10,68
26 42,0 20,7 16,7 8,25 3,84 4,22
27 44,5 21,8 15,9 9,29 4,40 4,69
28 45,3 20,2 18,3 8,63 3,73 4,69
29 44,3 22,1 19,5 10,33 5,33 4,84
30 48,5 24,7 17,9 10,99 6,00 4,58
31 46,7 22,9 15,7 8,15 3,99 3,75
32 42,5 20,1 17,5 8,66 4,33 4,16
33 42,5 22,4 17,8 9,56 3,99 5,35
34 44,2 21,5 18,2 10,07 4,26 5,52
35 47,0 22,7 16,9 9,20 4,62 4,47
36 43,3 20,4 18,9 8,58 3,88 4,46
37 51,4 23,8 20,8 15,15 6,43 8,45
38 52,6 24,9 18,6 11,98 3,98 7,71
39 54,1 24,3 21,4 14,26 6,73 7,52
40 52,3 22,5 19,3 13,52 6,02 7,40
41 41,8 21,5 17,6 8,93 4,42 4,33
42 41,4 21,8 17,2 8,04 4,07 3,86
43 41,9 20,8 18,6 9,47 4,24 5,16
44 46,4 20,9 17,4 8,63 5,11 3,36
45 47,3 23,6 18,7 12,51 5,65 6,65
46 47,0 22,4 24,8 15,92 6,64 9,07
47 49,8 23,0 21,4 16,88 8,16 8,30
48 54,5 23,0 22,9 15,44 6,98 8,33
49 53,5 24,2 22,1 17,71 7,79 9,72
50 53,1 24,5 21,7 16,39 8,13 8,24

2����� 3���� '����� ������+����� 3��������������� 3�����������
�&����� 47,01 22,67 19,25 12,07 5,48 6,38
���& 4,14 1,86 2,25 3,61 1,72 2,17
��� 39,20 18,60 14,50 5,93 2,01 3,36
��- 54,50 26,90 24,80 20,10 10,03 10,68
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Species: Blue mussel (Mytilus edulis ) Date of sampling: 12.8.2010
Length: 4-6 cm Sampled by: Marine Inst.
Location: Hvalstöð, Hvalfjörður Date of preparation 27.9.2011
Coordinates: 64°23,826-21°27,210 Matis#: R11-2123-2

Length Width Height Total weight Weight soft body Weight shell
(mm) (mm) (mm) (g) (g) (g)

1 52,1 24,1 19,1 13,19 6,65 6,36
2 51,0 24,1 21,7 14,12 7,21 6,69
3 55,5 27,0 23,2 18,24 9,76 8,67
4 57,3 24,2 23,8 17,97 9,10 8,55
5 56,7 27,0 22,9 19,66 9,20 10,29
6 58,8 25,9 24,5 19,65 10,17 9,38
7 59,2 27,5 24,6 21,73 12,47 9,12
8 56,9 27,4 22,7 19,77 10,09 9,47
9 58,7 26,2 25,1 22,41 11,09 10,90

10 58,4 26,4 27,1 23,54 11,49 11,85
11 53,8 23,8 22,5 16,55 8,09 8,21
12 58,3 27,8 23,0 20,13 10,32 9,44
13 51,2 23,6 23,2 16,30 8,18 7,67
14 54,6 25,8 23,7 18,64 9,86 8,55
15 54,9 24,2 21,2 16,83 8,87 7,56
16 56,5 27,1 23,5 20,85 10,97 9,57
17 57,0 25,2 25,0 21,21 10,87 10,12
18 53,3 26,5 22,8 18,63 9,50 8,90
19 55,0 25,3 23,3 18,59 9,42 8,97
20 55,1 27,3 23,9 20,30 9,95 10,02
21 44,0 23,0 19,2 9,09 4,83 4,17
22 55,0 25,9 19,8 15,45 7,85 7,35
23 59,2 25,0 24,1 21,74 11,05 10,38
24 48,0 24,9 22,4 13,14 7,35 5,66
25 57,0 25,7 24,8 21,06 10,02 10,75
26 56,5 25,7 22,5 17,33 9,02 8,07
27 55,2 27,7 23,3 21,15 10,06 10,72
28 57,7 28,3 22,8 19,60 11,08 8,37
29 56,9 26,0 26,3 20,80 11,03 9,53
30 55,0 25,8 22,2 17,65 9,37 7,97
31 62,0 28,4 26,0 26,29 14,07 12,04
32 60,0 28,2 28,6 29,24 15,16 13,87
33 60,0 26,2 26,1 23,70 12,60 10,84
34 58,7 26,0 24,2 20,54 11,34 9,05
35 57,1 25,9 26,7 22,97 12,77 10,02
36 58,9 25,5 25,4 21,60 10,97 10,27
37 53,6 24,3 25,0 19,89 9,57 10,04
38 47,5 25,4 18,0 10,53 4,95 5,00
39 56,0 25,2 23,6 19,32 10,22 8,84
40 50,6 23,2 22,9 16,28 8,74 7,20
41 48,2 22,2 21,8 12,63 6,33 5,96
42 58,5 27,5 23,8 20,92 11,32 9,26
43 55,2 24,4 24,5 19,65 9,39 9,77
44 50,5 24,8 21,4 14,75 7,99 6,52
45 52,1 22,5 21,5 14,97 7,74 7,04
46 59,6 26,0 24,8 24,99 11,59 12,83
47 57,2 24,0 25,3 22,24 10,76 11,24
48 58,3 28,0 23,5 21,96 11,20 10,45
49 60,2 25,6 25,8 24,23 12,68 11,09
50 62,0 27,1 25,0 27,09 12,66 13,56

Length Width Height Total weight Weight soft body Weight shell
Average 55,70 25,70 23,56 19,38 9,94 9,16

Stdev 3,84 1,55 2,06 4,05 2,09 2,05
Min 44,00 22,20 18,00 9,09 4,83 4,17
Max 62,00 28,40 28,60 29,24 15,16 13,87
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Species: Blue mussel (Mytilus edulis ) Date of sampling: 18.8.2010
Length: 4-6 cm Sampled by: Marine Inst.
Location: Seljaland, Álftafjörður Date of preparation 3.11.2011
Coordinates: 65°58,29-23°04,50 Matis#: R11-2123-10

Length Width Height Total weight Weight soft body Weight shell
(mm) (mm) (mm) (g) (g) (g)

1 49,1 23,7 18,6 10,82 6,20 4,53
2 49,5 23,0 23,1 14,22 8,07 5,93
3 49,5 22,2 20,9 10,83 6,55 4,03
4 42,5 22,0 16,8 8,32 4,40 3,75
5 51,7 24,6 20,0 12,93 7,13 5,74
6 46,6 21,8 20,3 10,67 6,17 4,42
7 50,7 23,7 21,0 13,66 7,46 6,16
8 47,3 23,1 17,4 10,10 5,98 3,93
9 51,0 24,2 19,8 12,76 7,14 5,56

10 52,1 27,0 22,5 15,07 8,79 6,24
11 47,8 21,7 18,5 9,20 5,68 3,43
12 47,2 24,2 20,2 10,55 5,93 4,57
13 47,4 23,6 18,9 10,70 6,34 4,28
14 46,1 23,7 19,2 11,12 6,33 4,75
15 49,7 23,7 20,7 12,33 7,97 4,27
16 46,9 23,6 18,5 10,39 6,52 3,75
17 47,7 24,2 19,2 10,82 6,52 4,14
18 54,4 24,0 22,7 15,46 8,80 6,62
19 55,8 26,1 21,3 15,80 9,03 6,64
20 58,3 27,6 24,2 19,59 11,68 7,76
21 45,3 22,3 17,9 8,37 4,78 3,50
22 46,0 22,1 18,2 8,36 4,54 3,75
23 46,4 22,4 19,2 9,91 5,86 3,94
24 45,5 20,7 16,9 8,25 5,11 3,08
25 49,3 24,2 18,3 10,96 6,98 3,93
26 47,4 22,5 20,5 10,73 6,55 4,12
27 50,3 23,8 22,0 13,18 8,50 4,62
28 52,5 24,6 20,3 13,74 8,06 5,51
29 50,7 26,9 22,3 15,02 8,47 6,43
30 49,0 24,1 19,1 11,97 6,87 5,00
31 44,9 21,3 22,0 11,35 6,39 4,81
32 46,5 22,3 19,7 9,83 5,59 4,12
33 48,2 21,2 20,9 11,75 6,60 5,10
34 49,0 24,2 18,6 10,59 6,09 4,42
35 50,8 23,5 19,8 11,17 7,17 3,90
36 49,3 21,8 22,9 12,33 7,43 4,85
37 50,0 24,9 20,9 10,54 5,63 4,83
38 48,8 22,8 21,1 12,11 7,02 5,05
39 50,3 25,2 18,7 11,70 7,15 4,50
40 54,8 24,3 22,6 16,46 9,27 7,02
41 44,1 22,7 19,3 10,32 5,05 5,12
42 46,2 20,4 21,6 11,08 6,28 4,66
43 47,0 22,7 19,5 10,40 5,92 4,27
44 46,4 22,2 20,2 11,44 5,52 5,68
45 47,8 22,8 18,5 10,54 5,62 4,76
46 54,1 25,1 21,4 14,04 8,08 5,74
47 50,2 23,7 21,3 13,10 6,98 5,85
48 48,7 24,4 21,5 12,85 7,46 5,23
49 51,4 25,4 21,5 13,93 8,66 5,16
50 53,1 25,8 21,9 15,82 8,03 7,49

Length Width Height Total weight Weight soft body Weight shell

Average 49,1 23,6 20,2 11,94 6,89 4,94
Stdev 3,1 1,6 1,7 2,33 1,39 1,07
Min 42,5 20,4 16,8 8,25 4,40 3,08
Max 58,3 27,6 24,2 19,59 11,68 7,76
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Species: Blue mussel (Mytilus edulis ) Date of sampling: 26.8.2010
Length: 4-6 cm Sampled by: Marine Inst.
Location: Grímsey Date of preparation 24.10.2011
Coordinates: 66°33,134-18°01,407 Matís# R11-2123-1

Length Width Height Total weight Weight soft body Weight shell
(mm) (mm) (mm) (g) (g) (g)

1 52,4 22,7 23,3 15,92 5,03 10,80
2 49,8 25,0 19,2 13,19 6,56 6,31
3 45,9 23,3 20,5 9,27 1,46 7,71
4 42,3 20,8 15,8 6,25 2,33 3,58
5 40,2 20,5 16,8 9,14 3,18 5,31
6 42,5 21,1 16,7 8,00 3,86 3,81
7 41,5 19,3 18,9 8,06 2,07 5,53
8 40,5 20,7 17,9 7,00 2,65 3,87
9 46,8 22,1 20,8 14,61 6,05 7,94

10 46,0 22,7 20,1 13,20 6,09 7,00
11 35,8 17,9 16,1 4,43 0,56 3,43
12 44,1 22,2 18,2 10,71 5,15 5,40
13 43,7 20,4 19,4 8,61 3,56 4,74
14 46,4 24,1 19,2 10,46 4,08 5,91
15 47,0 22,1 18,6 11,63 5,47 5,89
16 47,5 22,5 17,7 10,70 5,37 4,99
17 48,8 23,9 19,6 13,71 6,21 7,08
18 53,7 24,0 25,1 14,40 6,10 8,13
19 55,0 24,2 23,6 20,59 9,80 10,57
20 38,2 19,1 17,2 6,54 2,47 3,98
21 40,4 21,1 17,5 9,09 4,06 4,59
22 42,8 20,5 18,8 7,55 2,79 4,55
23 41,0 21,3 21,2 11,85 5,05 6,59
24 ** ** ** ** ** **
25 43,7 22,7 18,5 8,31 3,46 4,61
26 40,6 20,6 14,9 6,58 3,26 2,97
27 41,8 22,1 20,0 12,00 4,87 6,77
28 47,6 21,4 21,0 10,37 3,18 6,80
29 54,0 25,8 21,8 14,33 6,86 7,18
30 50,9 24,5 23,2 17,25 8,45 8,47
31 42,8 19,9 18,2 9,06 4,59 4,31
32 40,9 20,4 16,6 8,77 4,01 4,60
33 ** ** ** ** ** **
34 45,5 20,9 18,0 10,64 5,46 5,08
35 42,1 20,3 18,6 7,30 2,67 4,41
36 46,5 22,1 18,3 12,05 5,84 6,01
37 37,6 18,9 19,4 8,76 3,61 4,99
38 42,2 20,4 19,7 9,86 2,71 6,95
39 42,7 22,0 19,2 9,02 3,03 5,81
40 42,3 20,2 18,0 9,36 5,24 3,88
41 48,2 24,7 19,6 14,03 7,24 6,57
42 45,8 23,1 19,0 11,20 5,55 5,51
43 50,0 21,5 20,2 12,66 7,06 5,44
44 52,2 24,6 18,4 13,39 7,18 6,10
45 51,6 22,4 21,3 14,94 7,93 6,86
46 51,0 23,2 21,0 14,92 7,51 7,23
47 51,5 23,3 20,1 15,18 7,42 7,61
48 49,3 24,4 22,5 13,08 5,92 7,19
49 51,9 24,8 21,8 15,20 8,28 6,79
50 52,8 23,9 19,0 13,97 7,74 6,14

Length Width Height Total weight Weight soft body Weight shell

Average 45,79 22,08 19,39 11,19 4,98 5,96
Stdev 4,83 1,84 2,11 3,31 2,07 1,69
Min 35,80 17,90 14,90 4,43 0,56 2,97
Max 55,00 25,80 25,10 20,59 9,80 10,80
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Species: Blue mussel (Mytilus edulis ) Date of sampling: 12.8.2010
Length: 4-6 cm Sampled by: Marine Inst.
Location: Hvammsvík Date of preparation 25.10.2011
Coordinates: 64°21,64-21°33,53 Matís# R11-2123-3

Length Width Height Total weight Weight soft body Weight shell
(mm) (mm) (mm) (g) (g) (g)

1 42,2 19,2 19,9 8,81 4,70 3,89
2 44,1 24,3 21,4 12,32 6,84 5,27
3 46,3 21,2 16,9 8,55 4,37 4,04
4 49,0 24,1 19,6 12,98 7,24 5,44
5 47,4 21,5 20,0 11,19 6,47 4,56
6 47,3 21,2 21,1 11,35 6,26 4,89
7 49,3 21,8 22,3 14,79 7,40 7,22
8 45,7 21,5 19,6 10,91 4,92 5,68
9 47,6 24,9 20,8 12,60 6,97 5,44

10 53,0 26,6 22,3 15,36 9,32 5,86
11 49,0 25,7 20,9 13,25 7,59 5,54
12 57,1 21,2 19,3 10,01 5,44 4,51
13 45,6 24,9 20,7 14,13 7,50 6,51
14 51,3 22,8 20,1 12,44 7,11 5,27
15 52,0 26,8 20,2 16,82 9,03 7,53
16 50,3 23,7 22,3 16,16 8,37 7,63
17 52,9 26,1 22,4 16,22 9,31 6,73
18 55,7 25,7 23,1 16,86 10,34 6,40
19 57,7 26,5 25,5 21,98 12,87 8,95
20 57,9 27,6 23,5 20,14 11,42 8,61
21 44,6 21,1 19,8 10,28 5,51 4,68
22 46,1 21,6 21,1 12,15 7,20 4,84
23 47,4 23,9 21,5 13,02 6,65 6,30
24 47,5 23,5 21,0 12,87 7,64 5,15
25 47,2 23,7 19,2 11,40 6,35 4,96
26 52,3 23,2 21,0 14,75 8,19 6,45
27 51,7 23,7 23,1 15,65 8,50 7,00
28 52,8 26,7 21,6 16,21 9,76 6,33
29 57,5 25,6 21,2 17,39 8,99 8,24
30 58,3 27,2 24,0 21,81 11,84 9,86
31 44,2 21,0 17,7 8,07 4,89 3,05
32 40,7 20,8 17,6 8,73 4,80 3,81
33 45,6 21,3 21,3 11,51 6,24 5,15
34 49,5 23,8 19,6 12,14 6,69 5,37
35 45,3 23,2 21,7 11,72 7,40 4,25
36 53,0 24,1 20,4 14,11 8,37 5,60
37 51,1 25,4 19,4 14,20 7,26 6,83
38 48,5 24,0 20,7 13,85 7,44 6,32
39 50,3 25,1 19,9 13,42 7,62 5,68
40 55,9 24,6 23,5 17,04 9,37 7,58
41 43,1 22,0 18,7 9,16 5,51 3,56
42 44,9 21,9 16,7 9,23 4,63 4,49
43 45,4 20,2 18,9 10,88 5,97 4,75
44 51,2 24,5 22,0 14,48 8,20 6,03
45 50,4 25,5 20,8 14,18 7,70 6,34
46 46,3 22,2 20,8 12,51 6,56 5,84
47 47,7 24,5 23,2 13,06 7,10 5,84
48 47,7 24,3 21,9 14,03 7,82 6,12
49 49,9 24,6 21,4 12,94 7,45 5,40
50 42,6 22,3 18,3 9,35 5,33 3,85

Length Width Height Total weight Weight soft body Weight shell

Average 49,20 23,66 20,80 13,34 7,41 5,79
Stdev 4,42 2,04 1,81 3,16 1,86 1,42
Min 40,70 19,20 16,70 8,07 4,37 3,05
Max 58,30 27,60 25,50 21,98 12,87 9,86
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Species: Blue mussel (Mytilus edulis ) Date of sampling: 12.8.2010
Length: 4-6 cm Sampled by: Marine. Inst.
Location: Naust Laxárvogi, Hvalfjörður Date of preparation 27.10.2011
Coordinates: 64°20,20-21°41,09 Matis#: R11-2123-11

Length Width Height Total weight Weight soft body Weight shell
(mm) (mm) (mm) (g) (g) (g)

1 45,5 24,1 18,0 10,07 5,50 4,49
2 52,7 26,3 22,9 18,36 9,12 9,13
3 55,7 27,3 21,0 16,24 9,82 6,24
4 56,8 27,6 24,8 20,70 11,41 9,11
5 59,8 29,9 25,9 25,58 14,50 10,97
6 58,5 30,3 26,1 24,18 13,26 10,53
7 60,6 30,9 22,5 23,81 12,97 10,66
8 59,8 29,7 24,8 26,67 13,44 13,03
9 62,6 31,2 27,2 17,83 7,79 9,79

10 45,1 22,3 17,2 8,20 4,87 3,17
11 45,6 23,3 17,8 8,73 5,36 3,26
12 43,0 22,7 19,1 10,70 5,80 4,79
13 48,6 23,5 20,4 11,35 6,93 4,32
14 50,5 24,6 20,8 13,35 7,61 5,67
15 49,8 23,2 20,8 13,50 7,65 5,76
16 51,2 26,7 20,6 13,83 8,62 5,10
17 62,2 29,0 26,8 26,32 15,09 11,12
18 60,1 30,3 24,5 24,00 13,05 10,76
19 44,9 23,4 18,7 9,43 5,77 3,45
20 46,8 22,9 19,7 11,11 7,02 4,01
21 50,9 23,1 20,8 15,58 8,00 7,29
22 52,7 26,9 22,0 16,59 9,09 7,30
23 52,8 26,2 22,6 16,45 8,99 7,32
24 53,5 27,4 24,0 18,72 10,13 8,49
25 61,0 28,0 26,9 25,92 14,04 11,64
26 58,5 26,5 27,6 23,34 13,14 9,94
27 62,3 28,1 28,2 26,56 15,44 10,93
28 59,4 31,1 25,9 26,77 14,17 12,44
29 46,9 21,7 19,1 10,37 5,53 4,68
30 46,1 24,3 17,0 10,00 5,76 4,15
31 43,8 21,8 18,1 9,98 5,54 4,29
32 48,3 26,3 19,7 13,35 6,89 6,27
33 56,1 29,6 22,9 22,68 11,26 10,77
34 55,8 28,1 23,1 19,35 11,22 7,99
35 54,3 27,0 25,6 19,85 11,52 8,17
36 56,8 29,1 24,5 21,10 12,56 8,36
37 60,3 27,8 26,2 25,69 13,81 11,76
38 58,1 29,0 23,9 21,94 12,91 8,91
39 40,1 21,9 16,1 6,62 3,48 2,90
40 41,2 24,1 17,5 8,13 4,81 3,15
41 48,5 24,1 24,2 13,67 7,78 5,62
42 43,3 24,2 18,4 11,62 5,33 5,81
43 48,5 24,3 18,7 10,97 5,94 4,88
44 50,7 29,5 20,5 13,66 8,56 4,94
45 52,0 24,3 23,3 16,48 9,42 6,83
46 53,4 27,0 23,1 17,60 9,85 7,60
47 57,0 27,2 25,1 21,05 12,01 8,72
48 57,2 32,6 27,0 27,14 14,04 12,78
49 60,6 28,8 29,3 29,08 16,37 12,39
50 ** ** ** ** ** **

Length Width Height Total weight Weight soft body Weight shell

Average 52,9 26,5 22,5 17,43 9,66 7,59
Stdev 6,3 2,9 3,5 6,41 3,48 3,02
Min 40,1 21,7 16,1 6,62 3,48 2,90
Max 62,6 32,6 29,3 29,08 16,37 13,03
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Species: Cod (Gadus Morhua ) exped./station date n
Location: North- Northwest of Iceland ( 2) TJ1-2011 11,03,2011 25
Lenght: 30-45cm n station °N °W
Ship: Jón Vídalín 3 79 661995 254349
Expd.leader: Hjalti Karlsson 22 80 662150 254390

R12-383-1

Group exped.-station Weight jar Weight jar Weight Weight Sex Lenght Weight Weight Age
IFL and liver liver ungutted 2=female gutted fillets
g g g fish, g 1=male cm fish, g g

H 1 80 98,67 109,11 10,44 330 2 35 298 95 3
80 102,36 114,87 12,51 203 2 30 182 58 3
80 98,76 112,74 13,98 435 2 37 369 138 3
80 99,07 114,55 15,48 404 2 36 352 102 3

Sum 52,41 1372,0 138,0 1201,0 393,0 12,0
Average 13,10 343,0 34,5 300,3 98,3 3,0
STDEV 2,15 103,2 3,1 84,4 32,8 0,0

Min 10,44 203,0 30,0 182,0 58,0 3,0
Max 15,48 435,0 37,0 369,0 138,0 3,0

H 2 80 105,95 123,83 17,88 385 2 35 313 110 3
80 99,14 117,29 18,15 336 1 34 283 66 3
80 98,25 119,44 21,19 398 2 35 340 120 3
79 98,82 120,93 22,11 455 2 36 392 134 3
80 98,46 120,83 22,37 480 1 36 411 140 3

Sum 101,70 2054,0 176,0 1739,0 570,0 15,0
Average 20,34 410,8 35,2 347,8 114,0 3,0
STDEV 2,17 57,4 0,8 53,4 29,3 0,0

Min 17,88 336,0 34,0 283,0 66,0 3,0
Max 22,37 480,0 36,0 411,0 140,0 3,0

H 3 80 98,30 125,00 26,70 388 2 35 322 109 3
80 98,71 128,28 29,57 658 1 40 572 173 3
80 98,46 129,29 30,83 521 1 38 430 134 3
80 98,46 130,92 32,46 419 2 35 345 96 4
80 99,05 133,91 34,86 433 2 37 354 125 3

Sum 154,42 2419,0 185,0 2023,0 637,0 16,0
Average 30,88 483,8 37,0 404,6 127,4 3,2
STDEV 3,06 109,2 2,1 102,0 29,4 0,4

Min 26,70 388,0 35,0 322,0 96,0 3,0
Max 34,86 658,0 40,0 572,0 173,0 4,0

H 4 80 98,64 135,16 36,52 681 2 41 575 190 3
80 98,59 139,96 41,37 623 1 39 537 186 3
80 98,64 140,44 41,80 610 1 38 502 181 3
80 99,06 141,02 41,96 521 1 37 430 114 3

Sum 161,65 2435,0 155,0 2044,0 671,0 12,0
Average 40,41 608,8 38,8 511,0 167,8 3,0
STDEV 2,61 66,1 1,7 61,7 36,0 0,0

Min 36,52 521,0 37,0 430,0 114,0 3,0
Max 41,96 681,0 41,0 575,0 190,0 3,0

H5 80 98,68 144,80 46,12 635 2 39 527 177 3
79 98,86 145,76 46,90 685 2 43 591 189 3
80 102,88 150,49 47,61 668 2 41 541 188 3
80 97,73 147,31 49,58 693 2 40 564 202 3
80 98,55 149,88 51,33 706 1 42 601 212 3

Sum 241,54 3387,0 205,0 2824,0 968,0 15,0
Average 48,31 677,4 41,0 564,8 193,6 3,0
STDEV 2,12 27,4 1,6 31,6 13,6 0,0

Min 46,12 635,0 39,0 527,0 177,0 3,0
Max 51,33 706,0 43,0 601,0 212,0 3,0

H6 79 98,81 156,79 57,98 697 2 42 584 206 3
80 98,65 162,50 63,85 707 2 41 587 240 3

Sum 121,83 1404,0 83,0 1171,0 446,0 12,0
Average 60,92 702,0 41,5 585,5 223,0 3,0
STDEV 4,15 7,1 0,7 2,1 24,0 0,0

Min 57,98 697,0 41,0 584,0 206,0 3,0
Max 63,85 707,0 42,0 587,0 240,0 3,0

Sum 833,55 13071,0 942,0 11002,0 3685,0 76,0
Average 33,34 522,8 37,7 440,1 147,4 3,0
STDEV 15,11 147,5 3,1 122,0 48,4 0,2

Min 10,44 203,0 30,0 182,0 58,0 3,0
Max 63,85 707,0 43,0 601,0 240,0 4,0

H1, H2, H3, H4, H5, H6
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Species: Cod (Gadus Morhua ) exped./station date n
Location: Northeast of Iceland TB1-2011 651540 113940 12,03,2011 25
Lenght: 30-45cm
Ship: Bjartur NK
Expd.leader: Valur Bogason R12-383-2

Group exped.-station Weight jar Weight jar Weight Weight Sex Lenght Weight Weight Age
IFL and liver liver ungutted 2=female gutted fillets
g g g fish, g 1=male cm fish, g g

72 98,74 110,38 11,64 331 2 35,0 290 76 4
72 102,40 115,27 12,87 378 1 35,0 315 88 3
72 98,70 112,90 14,20 503 2 39,0 425 126 4
72 98,68 113,49 14,81 414 2 35,0 360 99 3
72 99,05 114,77 15,72 430 2 36,0 365 126 3
72 99,02 114,99 15,97 322 2 34,0 275 85 4

Sum 85,21 2378,0 11,0 214,0 2030,0 600,0 21,0
Average 14,20 396,3 1,8 35,7 338,3 100,0 3,5
STDEV 1,68 67,8 0,4 1,8 55,8 21,4 0,5

Min 11,64 322,0 1,0 34,0 275,0 76,0 3,0
Max 15,97 503,0 2,0 39,0 425,0 126,0 4,0

72 98,55 117,97 19,42 705 1 43,0 595 197 5
72 98,19 119,23 21,04 338 2 35,0 280 85 3
72 98,62 120,88 22,26 450 1 37,0 380 98 4
72 99,21 123,72 24,51 438 1 37,0 370 133 4

Sum 87,23 1931,0 152,0 1625,0 513,0 16,0
Average 21,81 482,8 38,0 406,3 128,3 4,0
STDEV 2,14 156,4 3,5 133,6 50,1 0,8

Min 19,42 338,0 35,0 280,0 85,0 3,0
Max 24,51 705,0 43,0 595,0 197,0 5,0

72 98,41 123,85 25,44 539 2 40,0 440 116 4
72 99,25 125,03 25,78 493 2 38,0 410 126 4
72 98,93 125,99 27,06 454 2 38,0 380 119 4
72 98,82 126,08 27,26 577 1 40,0 480 145 4
72 98,88 126,19 27,31 474 1 37,0 385 110 4
72 99,00 127,89 28,89 534 1 39,0 445 134 4

Sum 161,74 3071,0 232,0 2540,0 750,0 24,0
Average 26,96 511,8 38,7 423,3 125,0 4,0
STDEV 1,24 46,1 1,2 38,7 12,8 0,0

Min 25,44 454,0 37,0 380,0 110,0 4,0
Max 28,89 577,0 40,0 480,0 145,0 4,0

72 97,91 130,18 32,27 498 1 39,0 420 132 4
72 99,61 132,17 32,56 520 2 39,0 440 130 4
72 98,88 131,77 32,89 600 2 42,0 500 141 4
72 98,94 131,93 32,99 581 2 41,0 475 157 4
72 99,32 135,05 35,73 673 1 43,0 545 172 4
72 98,45 138,09 39,64 571 1 40,0 475 138 4

Sum 206,08 3443,0 244,0 2855,0 870,0 24,0
Average 34,35 573,8 40,7 475,8 145,0 4,0
STDEV 2,88 62,0 1,6 44,2 16,3 0,0

Min 32,27 498,0 39,0 420,0 130,0 4,0
Max 39,64 673,0 43,0 545,0 172,0 4,0

72 98,48 144,53 46,05 754 1 45,0 610 195 4
72 104,88 151,79 46,91 736 1 43,0 605 171 4

Sum 92,96 1490,0 88,0 1215,0 366,0 8,0
Average 46,48 745,0 44,0 607,5 183,0 4,0
STDEV 0,61 12,7 1,4 3,5 17,0 0,0

Min 46,05 736,0 43,0 605,0 171,0 4,0
Max 46,91 754,0 45,0 610,0 195,0 4,0

H6 72 98,65 158,48 59,83 765 1 44,0 620 181 4
Sum 59,83 765,0 44,0 620,0 181,0 4,0

Average 59,83 765,0 44,0 620,0 181,0 4,0
STDEV

Min 59,83 765,0 44,0 620,0 181,0 4,0
Max 59,83 765,0 44,0 620,0 181,0 4,0

Sum 693,05 13078,0 974,0 10885,0 3280,0 97,0
Average 27,72 523,1 39,0 435,4 131,2 3,9
STDEV 11,75 129,5 3,1 102,1 33,8 0,4

Min 11,64 322,0 34,0 275,0 76,0 3,0
Max 59,83 765,0 45,0 620,0 197,0 5,0

H1, H2, H3, H4, H5, H6

H 1 

H 2 

H 3

H 4

H5
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Table 5. Qualitative assurance. Persistent organochlorines (ng/g ww) in a certified cod liver sample 
from QUASIMEME, that were analysed with the cod liver samples from 2011
Cod liver control assign
chemical CRM weight basis mean value I Z I det. Lim.

CB28 QOR0108BT wet weight 10,7 10,55 0,11 0,20
CB31 QOR0108BT wet weight 4,18 3,78 0,82 0,20
CB52 QOR0108BT wet weight 25,32 23,7 0,54 0,1
CB101 QOR0108BT wet weight 65,28 63,7 0,20 0,2
CB105 QOR0108BT wet weight 17,21 16,3 0,44 0,10
CB118 QOR0108BT wet weight 71,01 69,9 0,13 0,10
CB138 QOR0108BT wet weight 138,01 148 -0,54 0,1
CB153 QOR0108BT wet weight 236,72 219 0,65 0,1
CB156 QOR0108BT wet weight 8,69 8,41 0,26 0,10
CB180 QOR0108BT wet weight 45,79 45,5 0,05 0,12

HCB QOR0108BT wet weight 14,72 14,0 0,41 0,1

a-HCH QOR0108BT wet weight 1,41 1,37 0,22 0,10
b-HCH QOR0108BT wet weight 1,37 1,40 -0,16 0,1
g-HCH QOR0108BT wet weight 0,55 0.60* 0,2

pp'-DDE QOR0108BT wet weight 88,92 83,1 0,56 0,10
pp'-DDD QOR0108BT wet weight 26,85 26,7 0,04 0,1
pp'-DDT QOR0108BT wet weight <0.4 0.48* 0,4
op'-DDT QOR0108BT wet weight <0.8 0.83* 0,80

transn-chlor QOR0108BT wet weight 8,06 7,43 0,67 0,1

* "assigned value" only "indicative".   Quasimeme does not assign %error and thus Z-score can not be calculated.
  a- and g-chlordane, oxychlordane, toxaphenes and PBDEs are not certified in this sample by quasimeme
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Table 6. Detection limits* (ng/g)

chemical mussel ng/g sample dw Cod liver ng/g sample ww
a-HCH 0,05 0,05
HCB 0,02 0,05
b-HCH 0,10 0,05
g-HCH 0,10 0,16
PCB-31 0,20 0,20
PCB-28 0,25 0,20
PCB-52 0,10 0,10
oxychlordane 0,10 0,20
gamma-Chl. 0,20 0,05
PCB-101 0,10 0,20
alfa-Chl. 0,05 0,05
transnonachlor 0,05 0,05
4,4'-DDE 0,10 0,10
tox 26 0,05 0,10
PCB-118 0,10 0,05
4,4'-DDD 0,05 0,12
2,4'-DDT 0,10 0,20
PCB-153 0,05 0,05
PCB-105 0,05 0,05
4,4'-DDT 0,20 0,20
PCB-138 0,05 0,05
tox 50 0,10 0,10
PCB-156 0,05 0,05
PCB-180 0,05 0,12
tox 62 0,10 0,20
PCB-170 0,05 0,05
PBDE-47 0,05 0,20
PBDE-100 0,10 0,20
PBDE-99 0,10 0,20
*detection limits are 3 x std of blanks, or 3 x noise level or higher when 

other peaks interfer.

Detection limits
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Table 9 a. Persistent organochlorines in Blue mussel (Mytulis edulis, ng/g dw) 2010
Grímsey 10 Hvammsvík 10 Hvalstöð 10 Úlfsá 10 Seljaland 10 Hvassahraun 10

PCB28 <0.25 <0.25 <0.25 <0.25 <0.25 0,33
PCB31 <0.20 <0.20 <0.20 <0.20 <0.20 0,31
PCB52 <0.1 0,166 0,919 0,161 <0.1 0,32
PCB101 0,06 0,34 1,60 0,66 0,12 0,19
PCB105 0,05 0,13 0,36 0,17 0,08 0,08
PCB118 0,06 0,39 1,61 0,55 0,16 0,17
PCB138 0,18 0,90 2,61 1,08 0,29 0,38
PCB153 0,27 1,10 4,50 1,56 0,35 0,48
PCB156 <0.05 <0.05 0,124 <0.05 <0.05 <0.05
PCB170 <0.05 <0.05 0,073 <0.05 <0.05 <0.05
PCB180 <0.05 <0.05 0,48 0,09 <0.05 <0.05

S3PCB** 0,51 2,39 8,72 3,19 0,80 1,03

HCB 0,08 0,07 0,20 0,32 0,09 0,06

a-HCH 0,12 0,06 0,08 <0.05 <0.05 <0.05
b-HCH <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
g-HCH <0.1 0,14 0,15 <0.1 <0.1 0,23

p,p'-DDE 0,26 0,55 11,33 0,49 0,21 0,26
p,p'-DDD <0.05 0,12 1,65 0,12 <0.05 <0.05
p,p'-DDT <0.2 <0.2 0,24 <0.2 <0.2 <0.2
o,p'-DDT*** <0.1 <0.1 0,33 <0.1 <0.1 <0.1

PCB153/DDE 1,0 2,0 0,4 3,2 1,7 1,85

transnonachlor 0,11 0,16 2,58 0,35 0,14 0,06
a-chlordan 0,06 0,09 0,24 0,08 0,08 0,07
g-chlordan <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
oxychlordan <0.1 <0.1 0,31 <0.1 <0.1 <0.1

Tox-26 0,12 0,17 0,59 0,22 0,16 0,08
Tox-50 0,12 0,19 0,75 0,24 0,21 0,10
Tox-62 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PBDE-47 1,17 0,23 0,62 0,74 <0.05 <0.05
PBDE-99 0,26 <0.1 0,17 0,30 <0.1 <0.1
PBDE-100 <0.1 <0.1 0,10 0,19 <0.1 <0.1

% extracted fat 26,0% 31,0% 43,0% 32,0% 31,0% 20,0%
% dw (Matis) 7,16 7,6 9,5 7,55 6,16 5,96
** PCB # 118, 138 and 153
***Values are highly suspect and these are not certified in QUASIMEME blue mussel
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Table 9 b. Persistent organochlorines in Blue mussel (Mytulis edulis, ng/g dw) 2010
Straumur 10 Dalatangi 10 Brekka 10 Fjörður 10 Naust 10

PCB28 0,93 0,24 <0.25 <0.25 <0.25
PCB31 0,69 0,23 <0.20 0,22 <0.20
PCB52 0,70 0,30 0,26 0,22 0,20
PCB101 0,63 0,32 0,40 0,09 0,44
PCB105 0,18 0,15 0,13 <0.05 0,16
PCB118 0,54 0,34 0,35 0,07 0,45
PCB138 1,16 0,42 1,51 0,19 0,86
PCB153 1,61 0,38 1,75 0,21 1,29
PCB156 0,08 <0.05 0,11 <0.05 <0.05
PCB170 <0.05 <0.05 <0.05 <0.05 <0.05
PCB180 0,08 <0.05 0,17 <0.05 0,11

S3PCB** 3,31 1,14 3,60 0,47 2,60

HCB 0,14 0,10 0,13 0,10 0,24

a-HCH 0,09 0,07 0,11 0,07 0,13
b-HCH <0.1 <0.1 <0.1 <0.1 <0.1
g-HCH 0,31 0,44 0,67 0,58 0,15

p,p'-DDE 0,74 0,14 0,63 0,18 0,52
p,p'-DDD 0,32 <0.05 0,09 <0.05 0,09
p,p'-DDT 0,48 <0.2 <0.2 <0.2 <0.2
o,p'-DDT*** 0,31 <0.1 <0.1 <0.1 <0.1

PCB153/DDE 2,17 2,70 2,78 1,15 2,46

transnonachlor 0,18 0,09 0,27 0,12 0,23
a-chlordan 0,13 0,09 0,13 0,09 0,13
g-chlordan <0.2 <0.2 <0.2 <0.2 <0.2
oxychlordan <0.1 <0.1 <0.1 <0.1 <0.1

Tox-26 0,22 0,11 0,24 0,17 0,21
Tox-50 0,26 0,15 0,36 0,23 0,24
Tox-62 <0.1 <0.1 <0.1 <0.1 <0.1

PBDE-47 0,507 <0.05 0,097 <0.05 0,31
PBDE-99 0,243 <0.1 <0.1 <0.1 0,116
PBDE-100 0,159 <0.1 <0.1 <0.1 <0.1

% extracted fat 71,0% 23,5% 36,0% 36,0% 62,0%
% dw (Matis) 9,04 7 7,94 7,79 11,12
** PCB # 118, 138 and 153
***Values are highly suspect and these are not certified in QUASIMEME blue mussel
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Table 10 a. Persistent organochlorines in cod liver 2011 (ng/g ww)
COD NE COD NE COD NE

H1 H3 H5

PCB28 2,0 2,1 2,1
PCB31 1,0 1,2 1,2
PCB52 3,5 3,8 3,8
PCB101 5,9 5,3 5,3
PCB105 2,1 1,8 1,8
PCB118 9,1 7,8 7,8
PCB138 15,5 10,0 10,0
PCB153 27,3 16,9 16,9
PCB156 0,84 0,62 0,62
PCB170 2,5 1,2 1,2
PCB180 7,6 3,5 3,5

S7PCB** 70,8 49,4 49,4

HCB 13,9 17,2 17,2

a-HCH 1,9 2,2 2,2
b-HCH 0,48 0,55 0,55
g-HCH 0,64 0,76 0,76

p,p'-DDE 50,9 34,4 34,4
p,p'-DDD 10,5 11,4 11,4
p,p'-DDT**** 4,2 4,3 4,3
o,p'-DDT**** 2,5 3,3 3,3

SDDT 68,2 53,4 53,4

PCB153/DDE 0,54 0,49 0,49

transnonachlor 21,1 17,8 17,8
a-chlordan 12,9 14,1 14,1
g-chlordan 4,1 4,8 4,8
oxychlordan 3,7 3,0 3,0

SCHL 41,8 39,7 39,7

Tox-26 17,3 16,6 16,6
Tox-50 23,2 22,3 22,3
Tox-62 10,5 13,2 13,2

PBDE-47 2,3 2,2 2,2
PBDE-99 <0.2 <0.2 <0.2
PBDE-100 0,44 0,41 0,41

% extracted fat 43,9% 50,2% 54,3%
** PCB # 28, 52, 101, 118, 138, 153, 180
*** Contamination prevents accurate quantification
**** Not certified values (indicative) in QUASIMEME cod liver
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Table 10 b. Persistent organochlorines in cod liver 2011 (ng/g ww)
COD NNW2 COD NNW2 COD NNW2

H1 H3 H5

PCB28 2,5 2,2 2,5
PCB31 1,4 1,1 1,4
PCB52 4,7 3,4 3,9
PCB101 6,9 4,7 4,8
PCB105 2,2 1,7 1,5
PCB118 9,4 6,9 6,4
PCB138 12,2 9,9 8,4
PCB153 19,4 15,0 12,9
PCB156 0,8 0,5 0,5
PCB170 1,4 1,2 0,8
PCB180 3,9 3,1 2,2

S7PCB** 59,0 45,1 41,1

HCB 15,7 14,7 16,7

a-HCH 2,0 2,6 2,6
b-HCH 0,52 0,64 0,68
g-HCH 0,62 0,79 0,78

p,p'-DDE 42,0 30,2 26,1
p,p'-DDD 12,6 10,4 10,9
p,p'-DDT**** 3,6 2,9 3,0
o,p'-DDT**** 3,0 2,4 2,7

SDDT 61,2 45,8 42,7

PCB153/DDE 0,46 0,50 0,50

transnonachlor 20,1 15,1 14,9
a-chlordan 13,9 11,1 12,8
g-chlordan 4,6 3,9 4,4
oxychlordan 4,2 3,8 3,5

SCHL 42,8 33,9 35,6

Tox-26 18,6 15,8 17,6
Tox-50 23,3 19,2 23,8
Tox-62 10,8 8,7 13,2

PBDE-47 2,6 2,0 1,8
PBDE-99 <0.2 <0.2 <0.2
PBDE-100 0,48 0,35 0,41

% extracted fat 48,5% 57,1% 63,9%
** PCB # 28, 52, 101, 118, 138, 153, 180
*** Contamination prevents accurate quantification
**** Not certified values (indicative) in QUASIMEME cod liver
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Titill / Title Undesirable substances in seafood products – results
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Ágrip á íslensku: Árið 2003 hófst, að frumkvæði sjávarútvegsráðuneytisins, vöktun fyrir

óæskilegum efnum í sjávarafurðum, bæði afurðum til manneldis sem afurðum
til lýsis� og mjöliðnaðar. Matís hefur verið falin umsjón með vöktunarverkefninu.
Tilgangur vöktunarinnar er að meta ástand íslenskra sjávarafurða með tilliti til
magns aðskotaefna. Einnig er markmið að safna óháðum vísindagögnum um
óæskileg efni í sjávarafurðum fyrir stjórnvöld, fiskiðnaðinn og kaupendur og
neytendur íslensks sjávarfangs. Gögnin sem safnað er í vöktunarverkefninu
verða einnig notuð í áhættumat og til að byggja upp gagnagrunn um aðskotaefni
í íslensku lífríki.
Umfjöllun um aðskotaefni í sjávarafurðum, bæði í almennum fjölmiðlum og í
vísindaritum, hefur margoft krafist viðbragða íslenskra stjórnvalda. Nauðsynlegt
er að hafa til taks vísindaniðurstöður sem sýna raunverulegt ástand íslenskra
sjávarafurða til þess að koma í veg fyrir tjón sem af slíkri umfjöllun getur hlotist.
Ennfremur eru mörk aðskotaefna í sífelldri endurskoðun og er mikilvægt fyrir
Íslendinga að taka þátt í slíkri endurskoðun og styðja mál sitt með
vísindagögnum. Þetta sýnir mikilvægi þess að regluleg vöktun fari fram og að á
Íslandi séu stundaðar sjálfstæðar rannsóknir á eins mikilvægum málaflokki og
mengun sjávarafurða er.
Þessi skýrsla er samantekt niðurstaðna vöktunarinnar fyrir árið 2011. Mat á
ástandi íslenskra sjávarafurða með tilliti til aðskotaefna er langtímaverkefni og
verður einungis framkvæmt með sívirkri vöktun. Á hverju ári er því farið
vandlega yfir hvaða gögn vantar og þannig stefnt að því að fylla inní eyðurnar.
Árið 2011 voru í fyrsta skipti mæld svokölluð PFC efni í íslenskum sjávarafurðum
sem ætlaðar eru til manneldis sem og afurðum til lýsis� og mjöliðnaðar, en PFC
efni eru yfirborðsvirk efni sem hafa fengið aukna athygli vegna þrávirkni og
eitrunaráhrifa þeirra. Einnig voru eftirfarandi efni mæld: dioxin, dioxinlík PCB og
bendi PCB efni, PBDEs, málmar, auk þess 12 mismunandi tegundir varnarefna.
Árið 2011 voru einnig mæld grásleppuhrogn ásamt þorskhrognum, svili og lifur
til að meta dreifingu mengandi efna í þessi líffæri. Af PCF efnunum var PFOS
eina PFC efnið sem greindist yfir greiningarmörkum og var styrkur PFOS yfirleitt
lágur. Eins og áður mældist almennt lítið magn óæskilegra efna í íslensku
sjávarfangi árið 2011 og ekkert sýni mældist með óæskileg efni yfir
viðmiðunarmörkum.
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Summary in English: This screening of undesirable substances in seafood products was initiated by
the Icelandic Ministry of Fisheries and Agriculture in the year 2003. Until then,
this type of monitoring had been limited in Iceland. Matis was assigned the
responsibility of carrying out the surveillance program, which has now been
ongoing for eight consecutive years.
The purpose of the project is to gather information and evaluate the status of
Icelandic seafood products in terms of undesirable substances. Further, the aim
of the project is to provide independent scientific data on undesirable
substances in Icelandic seafood for food authorities, fisheries authorities,
industry, markets and consumers. The information will also be utilized for a risk
assessment and gathering of reference data.
This report summarizes the results obtained in the year 2011 for the screening
of various undesirable substances in the edible part of marine catches, fish meal
and fish oil for feed. The evaluation of the status of the Icelandic seafood
products in terms of undesirable substances is a long term project which can
only be reached through continuous gathering of data. For this reason, both the
undesirable substances and seafood samples are carefully selected each year
with the aim to fill in the gaps of the available data. Thus, the project fills in
gaps of knowledge regarding the level of undesirable substances in
economically important marine catches for Icelandic export.
In the year 2011, PFCs were analyzed for the first time in the edible part of fish,
fish oil and meal for feed from Icelandic fishing grounds but PFCs is a group of
surfactants that have received increased attention due to their persistency and
toxic effects. In addition, data was collected on dioxins, dioxin�like PCBs, marker
PCBs, 12 different types of pesticides, PBDEs and trace metals. Samples
collected in 2011 contained generally low concentrations of undesirable
substances. The year 2011, lumpfish roes as well as roes, sperm and liver of cod
were analyzed in order to estimate the organ distribution of pollutants. PFOS
was the only PFC analyzed above limits of detection and its concentration was
generally low. These results are in agreement with our previous results obtained
in the monitoring program in the years 2003 to 2010. No sample contained
undesirable compounds exceeding the maximum level set by the EU.
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Section 12: Substantial Equivalence 

12 SUBSTANTIAL EQUIVALENCE DISCUSSION 

12.1 Substantial equivalence 

The MariGen Wound Dressing is substantially equivalent in design function and intended use to the 

following predicate devices listed in the table below: 

Name 510k number Appendix 

Mesynthes Endoform™ Dermal Template K092096 12-1 

ACell MatriStem™  K092976 12-2 

Integra™ Wound Matrix (Integra Life Sciences)  K021792 12-3 

LifeCell Corporation's LTM Wound Dressing  K082103 12-4 

TEl Biosciences Inc. PriMatrix  K083440 12-5 

Hemcon Chitoflex Surgical Dressing  K071519 12-6 

Cook Biotech, Oasis K061711 12-7 

12.2 Intended Use/ Indications for Use 

MariGen Wound is indicated for the management of wounds including: 

� Partial and full-thickness wounds 
� Pressure ulcers 
� Venous ulcers 
� Chronic vascular ulcers 
� Diabetic ulcers 
� Trauma wounds (abrasions, lacerations, second-degree burns, skin tears) 
� Surgical   wounds   (donor   sites/grafts,   post-Mohs   surgery,   post-laser surgery, podiatric, 

wound dehiscence) 
� Draining wounds 
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 Integra Life Sciences LifeCell Corporation's  HemCon, Inc (New) TEI Biosciences Inc. 
510K K021792 K082103 K071519 K083440 
Device name Integra™ Wound Matrix LTM Wound Dressing Hemcon Chitoflex-

Surgical Dressing 
PriMatrix 

Product Codes FRO KGN FRO KGN 
Intend. use Wound dressing Wound dressing Wound dressing Wound dressing 
Indications  
 

Partial and 
full thickness wounds: 
- pressure ulcers 
- venous ulcers 
- diabetic ulcers 
- chronic vascular ulcers 
- surgical wounds 
(donor sites/grafts, 
post-Moh's surgery, 
post-laser surgery, 
podiatric, wound 
dehiscence) 
- trauma wounds 
(abrasions, lacerations, 
second-degree bums, 
and skin tears)  
- draining wounds. 

Partial and full 
thickness wounds: 
- Pressure ulcers; 
- Venous ulcers; 
- Diabetic ulcers; 
- Chronic vascular 
ulcers; 
- Tunneled/ 
undermined wounds; 
- Surgical wounds 
(donor sites/grafts, 
post-Moh's surgery, 
post laser surgery, 
podiatric, 
wound dehiscence); 
- Trauma wounds 
(abrasions, lacerations, 
second-degree burns 
and skin tears); 
- Draining wounds 
- And other bleeding 
surface wounds. 
-supports wound 
healing and control of 
minor bleeding. 

Intended for use as a 
topical dressing 
for local management 
of bleeding wounds 
such as cuts, lacerations 
and abrasions. May also 
be used for temporary 
treatment of 
severely bleeding 
wounds such as surgical 
wounds (operative, 
postoperative, 
dermatological, etc.) 
and traumatic injuries. 

Partial and full thickness 
wounds: 
· Pressure, diabetic, and 
venous ulcers 
· Second-degree burns 
* Surgical wounds-donor 
sites/grafts, post-Moh's 
surgery, post-laser 
surgery, 
podiatric, wound 
dehiscence 
* Trauma wounds-
abrasions, lacerations, 
and skin tears 
· Tunneled/undermined 
wounds 
* Draining wounds 

Animal origin 
Tissue type 
Nominal sizes 5 x 5cm 

10 x 12.5cm 
10 x 25cm 
20 x 25cm 

8cm x 16cm 
5cm x 16cm 
20cm x 25cm 
10cm x 16cm 

1 x 3 in 
3x 9 in 
3x 28 in 

4 x 4 cm 
6 x 6cm 
8 x 12 
10 x 12 
20 x 25cm 

Presentation 

Components 

Table 12-2 Comparison to predicates (continued) 

12.4 Design 

The design of the proposed predicate devices is very similar. Six of the predicates are made from 

mammalian decellularized collagen and one of the predicates is made from crustacean derived chitosan. 

All the predicates are intended to function as scaffolds for various wound types. 

(b)(4) 

(b)(4) 
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The major difference between the proposed MariGen Wound Dressing and the mammalian sourced 

predicate devices is the source of the collagen. The collagen used in the proposed MariGen is sourced 

12.5 Operational Characteristics 

The operational characteristics of the proposed MariGen are identical to the predicate devices in 

that they are intended to be placed in a wound environment for the management of partial and 

full-thickness wounds, pressure ulcers, venous ulcers, diabetic ulcers, chronic vascular ulcers, surgical 

wounds (donor sites/grafts, post-Moh's surgery post-laser surgery, podiatric, wound dehiscence) and 

trauma wounds (abrasions, lacerations, second-degree burns, and skin tears). 

12.6 Technological Characteristics 

In evaluating the impact of different technological characteristics, FDA historically has implemented the 

statutory definition of substantial equivalence with the following analysis:  

� Could the new characteristics affect safety or effectiveness? 

� Do the new characteristics raise new questions of safety or effectiveness?   

� Are there accepted scientific methods for evaluation of whether safety or effectiveness has been 
adversely affected as a result of the use of new technological characteristics?   

� Is there information to demonstrate that the new technological features have not diminished 
safety and effectiveness?  

The proposed and predicate devices have technological differences.  Although they are all  

(b)(4) 

(b)(4) 
(b)(4) 
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12.7 Substantial Equivalence pathway 

FDA’s guideline document on the pathway to substantial equivalence is used in Figure 12-1 to 

demonstrate substantial equivalence.  

 

 
Figure 12-1 Substantial equivalence pathway 

(b)(4) 
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Test  Notes  
1. Does the new device have 
same indication statement? 
3. Same technology 
characteristics? 
4. Could the New 
Characteristics Affect Safety 
or Effectiveness? 
6. Do the New Characteristics 
Raise New Types of Safety or 
Effectiveness Questions? 

7. Do accepted scientific 
methods exist that are able of 
assessing the effects of the 
new characteristics? 

8. Are performance data 
available to assess effects of 
new characteristics? 

9. Performance data 
demonstrate equivalence 

Figure 12-2 Rationale for the substantial equivalence pathway choose in figure 12-1 

12.8 Conclusions 

The MariGen Wound Dressing has the same intended use and indications for use as many 510k cleared 

wound dressings.   

  

 

 

(b)(4) 

(b)(4) 
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12.9 Selected comparative tests  
(b)(4) 
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Table 12-3 Design Release Criteria for MariGen Wound, compared with two of the predicates 

The release criteria protocol and report for MariGen Wound is presented in APPENDIX 11-21. 

 

 

  

(b)(4) Testing
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13 PROPOSED LABELING

The label of MariGen Wound, medical device and the Instructions for Use [IFU] was designed to fulfill the

requirements outlined in FDA 21 CFR 801, Subpart A “General Labeling Provisions” and the standard EN

1041 “Information supplied by the manufacturer with medical devices”. All symbols used in the IFU and

label are in accordance with ISO 15223 “Medical devices Symbols to be used with medical device

labels, labeling and information to be supplied”. Appendix 13�1 contains the label for MariGen Wound

and Appendix 13�2 the IFU.
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MariGenTM Wound 
INSTRUCTIONS FOR USE  
Fish derived, naturally occurring lyophilized extracellular matrix (ECM) wound 
dressing 
 
INTENDED USE 
MariGen Wound is indicated for the management of wounds including: 
� Partial and full thickness wounds 
� Pressure ulcers 
� Venous ulcers 
� Chronic vascular ulcers 
� Diabetic ulcers

� �������� �
����

� Trauma wounds (abrasions, lacerations, second degree burns, skin tears) 
� Surgical sounds (donor sites/grafts, post Mohs surgery, post laser surgery, 

podiatric, wound dehiscence) 
 

CAUTION 
These recommendations are designed to serve only as a general guideline. They 
are not intended to supersede institutional protocols or professional clinical 
judgment concerning patient care. 
 
CONTRAINDICATIONS 
This device is derived from a fish source and should not be used in patients with a 
known allergy or other sensitivity to fish material.  

 
MariGen Wound - PRECAUTIONS 
� ���
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MariGen Wound - POTENTIAL COMPLICATIONS 
The following complications are possible. If any of these conditions occur, the 
device should be removed. 
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� 
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STORAGE 
This device should be stored in a clean, dry location at room temperature. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 
 
STERILIZATION 
This device has been sterilized using gamma irradiation. 
 
SUGGESTED INSTRUCTIONS FOR USING MariGen Wound 
The following recommendations are designed to serve only as a general 
guideline. They are not intended to supersede institutional protocols or 
$�
�����
��@ !@���!�@ �������	 !
�!������ $�	���	 !���\ �@���� ����@� MariGen 
Wound in an aseptic manner. 
 
Initial application 
1. When applying MariGen Wound for the first time, clean the wound bed by 

removing necrotic tissue to obtain a fresh tissue surface. Irrigate excessive 
exudate. Control bleeding. 

2. ���
�� 	�� MariGen Wound sheet from the pouch in an aseptic manner. 
3. Cut the sheet roughly to the size of the area to be covered and pre hydrate in 

NaCl solution. 
4. �$$@� ����	 ����!	@� 	
 �
���\ 
5. In large wounds, more than one sheet may be necessary for complete 

coverage. Overlap sheet edges slightly to assure coverage of the entire wound.  
6. The amount of MariGen Wound needed on a daily basis varies with the 

proteolytic activity in the wound which, again, is often the cause of the 
chronicity. The quantity of MariGen Wound necessary can vary between 1 cm2 
per same area of wound, every other day to once a week. 

7. �$$@� � ��!
����� �
� adherent absorptive wound dressing to maintain a 
moist wound environment. 

 
Follow-up application 
1. Inspect wound every 2 7 days. 
2. Insert a new MariGen Wound sheet if the previously applied sheet has been 

absorbed and is no longer visible. 
3. Change the secondary dressing as needed to maintain a moist, clean wound 

area. 
 
�� �
��� ���@��� 
!!���� ������� ��� ���@@��� 
� �
��� ����� ��@@ ��!����� ���
the level of exudate will be reduced. These are signs of wound healing and are 
often seen before epithelization is obvious. Make sure to use an appropriate type 
of secondary wound dressing at all times to maintain a moist, clean wound area. 
 
Should you suspect any adverse reaction from this product please report it to the 
e mail adversereactions@kerecis.com leaving a phone number and e mail 
�������\ ������� ���!	�
�� ����	 �@�
 be subject to mandatory reporting to the 
authorities. Please submit the data on the package or pouch i.e. "batch number" 
and "use before” date. 
 
MANUFACTURED 
by Kerecis Limited, Eyrargata 2, 400 Isafjordur, Iceland. 
tel +354 562 2601, email: info@kerecis.com, www.kerecis.com 
Patent Pending. Kerecis and MariGen are trademarks or registered trademarks of 
Kerecis Limited.  
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14 STERILIZATION AND ����� ����
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(b)(4) Sterilization
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Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



 
 

Section 15: Biocompatibility Testing 

Kerecis ltd July, 2013 CONFIDENTIAL 

Traditional 510(k) for MariGen Wound Dressings                                  Page 15-1 

Section 15: Biocompatibility Testing 

15 BIOCOMPATIBILITY TESTING 
(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Appendix 15-11

(b)(4) Testing

(b)(4) Testing

(b)(4) Testing

(b)(4) Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Third Party Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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

This Section is not applicable

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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

This Section is not applicable.

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Section 18: Performance Testing - Bench 

18 PERFORMANCE TESTING – BENCH 
(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



(b)(4) Testing

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Greenwood JE et al. Evaluation of NovoSorb™ novel biodegradable polymer: Part 2: In-vivo Studies

Evaluation of NovoSorb™ novel biodegradable 
polymer for the generation of a dermal matrix 
Part 2: In-vivo Studies

Introduction 
Although the split-skin graft remains the workhorse of 

the burn surgeon, it has limitations. As burn surface area 

increases, available donor site decreases. Eventually the 

point is reached when, even with maximal (reasonable) 

mechanical expansion, sufficient skin cannot be harvested 

to cover all debrided burn wounds and still achieve an 

acceptable functional result and cosmetic appearance. The 

number of re-harvests from a donor area is finite because each 

harvest (no matter how thin) includes a variable thickness 

of dermis which will not be replaced when donor site 

re-epithelialisation occurs. The surgeon must gauge correctly 

when a further re-harvest will result in a donor wound 

which will not heal spontaneously and promptly 1. How 

frequently these limited re-harvests can occur is dependent 

on robust re-epithelialisation, itself a factor of the thickness of 

the harvested graft as well as the thickness of the remaining 

dermis at the site. It is seldom, if ever, that re-harvesting can 

be contemplated within 10 days. With the patient already 

susceptible to infection due to loss of mechanical restriction to 
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Abstract
In previous work, the biocompatibility, safety and potential of three variants of NovoSorb™ (a family of novel biodegradable 

polyurethanes) as dermal scaffolds were determined in-vitro. This paper documents the subsequent in-vivo work. Subcutaneous 

implantation of the three candidate NovoSorb™ polymers in rats demonstrated no systemic toxic effects of the materials or their 

degradation products. The anticipated local foreign body reaction compared favourably with commercially-available medical 

sutures. Assessment of a three-dimensional polymer matrix followed. When engrafted onto a surgically-created full-thickness 

sheep wound, the non-cellular matrix integrated, healed with an epidermis supported by a basement membrane and was capable 

of withstanding wound contraction. The resistance to contraction compared favourably to a commercially-available collagen-

based dermal matrix (Integra™). These results suggest that the NovoSorb™ matrix could form the basis of an elegant 2-stage 

burn treatment strategy with an initial non-cellular Biodegradable Temporising Matrix to stabilise the wound bed followed by 

the application of cultured composite skin.

Key words: Dermal matrix; Polymer; Wound healing; Burn injury; Biodegradable polyurethane

Abbreviations: BTM, Biodegradable Temporising Matrix; GAG, glycosaminoglycan; CEA, cultured epithelial Autograft; PAS, 

Periodic Acid Schiff.
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pathogen ingress and generalised immunocompromisation, 

the donor site extends the area of skin loss and inflicts further 

physiological insult.

The use of the split skin graft does not replace ‘like with like’. 

Grafts are taken so that the donor site will re-epithelialise 

rapidly by proliferation, differentiation and migration of 

keratinocytes from both the wound edge and retained 

adenexal epidermal cell nests. Adenexal structures are not 

transported with a split-skin graft to the recipient site. 

Grafts thus have no means of auto-hydration and can dry 

and crack, causing itch. The thermoregulatory and sensory 

functions of grafted areas are also reduced. Thin grafts used 

to replace deep or full thickness skin loss cannot confer 

the same degree of robustness to mechanical, thermal or 

chemical insult, such that further injury requires less insult. 

Nor does providing a reduced thickness of elastic dermis 

often allow complete restitution of the supple envelope that 

uninjured skin provides to facilitate joint mobility and range. 

Without underlying dermal support, the junction between 

pieces of skin graft is often visible as a ‘seam’ and the sharp 

demarcation where graft meets normal skin is sometimes 

very obvious. Because the skin graft contains dermis, a donor 

site scar (however good) is always created since the dermis 

is not capable of regaining its pre-injury architecture. Finally, 

it is seldom possible to choose the donor site for its colour 

match to the recipient site, potentially creating mildly hypo- 

or hyper-pigmented skin grafts scars. 

The property of split-skin graft which is most desirable 

(and thus far impossible to emulate in ‘skin substitutes’ 

is the speed of re-vascularisation and when one considers 

the speed with which split skin grafts “pink up” compared 

to the relative latency of neovascularisation; it becomes 

obvious that inosculation is occurring as the mechanism 

for the reestablishment of blood flow within grafts 2. 

Neovascularisation should be expected to (and does) take 

much longer than inosculation since the angiogenetic process 

alone is responsible for a neovasculature to invade and 

supply a relatively thick structure. The vascularisation of 

Integra™ dermal matrix, for example, takes ~20 days in 

the acute (hot) burn setting but can take 4 to 5 weeks in 

reconstructive (cold) cases. This vascularisation can occur 

only from the wound bed since no vascular elements exist in 

Integra™. In developing a composite skin, either possessing 

cultured vessels or a means to rapidly establish a vasculature 

within the composite, must form part of the structural design.

Materials and methods

Production of polymer fibres and mats

Polymer fibres were produced by curing the polymers prior 

to extrusion (using a twin screw reactive extrusion process) 

into polymer fibrils ranging from 60-100μm in diameter. 

10cm lengths of each polymer fibre were wound around two 

parallel rods spaced 1 cm apart in a ‘figure of 8’ conformation 

and tied in the centre. This configuration provided a ‘dumb-

bell’ of length 10mm and width 5mm (at the two widest 

points). Two commercially available sutures, Prolene™ 

(polypropylene, non-resorbable, Ethicon Inc., Piscataway, NJ, 

USA) and Monocryl™ (polyglecaprone; resorbable, Ethicon 

Inc., Piscataway, NJ, USA) were used as controls. These were 

used in the cytotoxicity and rat safety studies.

After the initial biocompatibility testing, the most suitable 

candidate polymer (BTM-2) was spun into 3-dimensional 

porous mats. These matrices comprised of 6 layers of fibres at 

90° orientation and of 0.65mm in thickness with intervening 

pores of 200-500μm in diameter. The fibres were orientated 

in such a way that the matrix resisted compression in one 

direction but not the other. 

All materials were again sterilised with 25KGy �-irradiation 

prior to use in experiments. 

For the animal studies, the tissues collected were fixed in 

10% neutral-buffered formalin then processed for paraffin 

embedding. 2μm sections were stained with haematoxylin 

and eosin (H&E) for histological analysis. Sections were 

also stained for a basement membrane with Periodic Acid 

Schiff (PAS). All animal tissue sections were examined by a 

veterinary pathologist who had no prior knowledge of the 

trial protocol or the nature of the implants.

Twelve male and 12 female Sprague Dawley rats, >12 weeks 

old and weighing 200-300g each were randomly assigned 

to groups by a weight-ordered distribution. A small incision 

was made in the flank. The subcutaneous fascia was blunt-

dissected anteriorly and dorsally to approximately 2cm and 

the implant, a figure 8 BTM or control polymer, was inserted 

until completely covered by skin. The wound was closed 

with one or two stainless steel clips. All surgical procedures 

were performed under aseptic conditions using isoflurane in 

oxygen anaesthesia.
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Body weights were recorded prior to implantation, daily for 

the week post-implantation, then weekly for the duration 

of the experiment. Clinical records were taken daily 

throughout the study. Six animals (3 male/3 female) from 

each study group were humanely killed at weeks 3, 6, 12 

and 24. Terminal (fasting) blood samples were taken from 

anaesthetised animals via cardiac puncture, and analysed 

for haematological and biochemical parameters prior to 

the administration of 2-4mL of 4M potassium chloride into 

the heart. Results of these parameters were analysed using 

unpaired t-test and two-way ANOVA.

All animals were subjected to a comprehensive necropsy 

(defined as examination of the external surface of the  

body, all orifices, and the cranial, thoracic, and abdominal 

cavities, and their contents) by the Veterinary Pathologist. 

All implants were collected for histology at the above  

time points. When the actual implant could not be located, 

large sections of skin and subcutaneous tissue were collected 

from the area deep and anterodorsal to the implantation 

scar. The collected samples were processed for histological 

analysis. 

Sheep implantation procedure and analysis

A total of 6 male (wethers) Merino sheep weighing 50-55kg 

each were used. The animals were housed individually in 

pens, in a controlled environment and exposed to a 12h/12h 

light/dark cycle for the first two weeks after implantation, 

after which they were kept in groups of three in sheltered 

outside pens exposed to ambient temperature and natural 

light. 

Surgery was performed in two groups of three animals 

approximately three weeks apart under isoflurane in oxygen 

anaesthesia. The left and right flanks of each animal were 

shaved. Two test sites (5cm by 5cm) at least 5cm apart were 

created per flank along lines parallel to and equidistant 

(18cm) from the spine. The sites were infiltrated with 0.25% 

bupivacaine (Marcaine™) and 1:400,000 adrenaline (to 

facilitate haemostasis and afford post-operative analgesia) 

before full thickness skin squares were removed leaving the 

underlying panniculus carnosus intact, creating a strong 

model of wound contraction. The implants were applied 

and secured with 3/0 Prolene™ sutures. The wounds 

were dressed with Mepitel™ (Mölnlycke Health Care AB, 

Göteborg, Sweden), Cutilin™ (Defries Industries Pty Ltd, 

Keysborough, Aust) and held in place with Tubular-Net™ 

(Sutherland Medical Pty Ltd, Oakley, Aust). All animals 

were administered prophylactic penicillin for four days  

post-operatively.

Each animal received two test articles, BTM at 0o (transverse) 

and 90o (axial), as well as Integra™ dermal regeneration 

template (Life Sciences, New Jersey, USA). One of the test 

sites on the animals received no graft and was allowed to heal 

by secondary intention (granulation and contraction). The 

orientation of the BTM polymer refers to the orientation of the 

dominant fibre pattern. Materials were randomly allocated to 

ensure that each was used at least once in the four treatment 

sites. The silicone layer of the Integra™ was maintained in 

the first three animals but removed under aseptic conditions 

prior to placement on the wounds of the second group.

Measurement of the four vertices of each test site was taken 

using micrometer callipers on alternate days for the first two 

weeks, then every 3-4 days. The area of each test site was 

measured using a wound measurement system, Visitrak 

Digital and grid (Smith & Nephew Ltd). Photographic 

capture of the progress of the test sites accompanied these 

measurements with a scale appended. Prior to necropsy, 

the animals were humanely killed with a captive bolt to the 

skull. Wound/scar tissue samples were harvested under 

the supervision of the pathologist. Samples of skin (implant 

and 2cm surrounding tissue) were collected and processed 

for histological analysis. All results were examined by an 

independent veterinary pathologist. 

The sheep study data was analysed as individual values by 

animal (clinical observations and physical examinations). 

Two-way ANOVA (where possible) was performed to 

ascertain if there were differences between the groups over 

time.

BTM polymers caused no adverse local or systemic 
reactions in vivo

The possible local and systemic cytotoxic effect of the candidate 

BTM polymers and their degradation products in-vivo 

was investigated by implantation of ‘figure of 8’ polymer 

fibres subcutaneously in rats for 24 weeks. Throughout the 

experimental period the animals thrived and gained weight 

with no significant difference in weight between the groups. 

The rats displayed no behavioural change and there were no 

unscheduled deaths or cases of morbidity. 

Analyses of blood samples collected at 3, 6, 12 and 24 weeks 

post-implantation showed all haematological parameters 
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were within normal range. There were no clinically significant 

differences in blood biochemical parameters. Macroscopic 

analysis of all organs examined at necropsy showed that all 

were normal except for a degree of lung redness. There were 

no significant differences between the groups in any organ 

weights. 

There was no evidence of infection or inflammation at 

the implantation wound site in any animal at any of the 

collection time points. By week 24, all wounds had healed, 

with only the faintest scarring detectable at the site. The 

histopathological appearance was remarkably similar in 

all 5 implant types. The BTM and control polymers were 

surrounded by a granulomatous reaction composed of 

epithelioid macrophages and multinucleated giant cells with 

variable fibrosis (Figure 1). Interestingly, Prolene™, appeared 

to elicit a more robust granulomatous reaction than the BTM 

polymers or Monocryl™ (Figure 1a). 

The degradation rate of each polymer was faithfully reflected 

in the appearance of the material post-implantation. At week 

three, BTM-1 implants could not be detected macroscopically 

but eosinophilic comma-shaped fibre fragments surrounded 

by a non-staining (artefact) halo (Figure 1b). The time of 

BTM-1 fragmentation was similar to that of Monocryl™ 

which also began to degrade by 3 weeks (Figure 1c). BTM-2 

implants showed no signs of degradation at week 3 and 

resisted the ingress of the stains, thus were seen as rows 

of spheroidal to oval, non-staining ‘spaces’, many with a 

definite limiting ‘membrane’ which is the outer surface 

of the polymer strand (Figure 1d). By the 12 and 24 week 

time-points, the BTM-2 implants were becoming difficult to 

discern macroscopically. All BTM-3 implants were located at 

weeks 3 and 6, most at week 12 and one at week 24. 

Assessment of 3-D BTM as a dermal scaffold in a 
full-thickness wound model

The potential of a BTM-2 matrix to resist wound contraction 

and the quality of scaffold invasion by fibroblasts and blood 

vessels in-vivo was assessed in a sheep wound model. 

By day 29, the two BTM and one Integra™ grafted sites as 

well as the ungrafted control site on all sheep had healed 

(Figure 2a and 2b). A graph of the change in wound area over 

this time illustrated that in the initial days following grafting, 

Greenwood JE et al. Evaluation of NovoSorb™ novel biodegradable polymer: Part 2: In-vivo Studies

Figure 1. Histological analysis of polymer fibre implants in rats at 
week 3 post-implantation. 

(a) Prolene™ ‘spheroids’ with blue-green hue seen for all inert 
control sections. (b) Tissue section containing BTM-1 polymers 
showing eosinophilic fragments within the spheroids. (c) 
Monocryl™ reactive control showing fragmented ‘spheroid/ovoid’ 
content. (d) Tissue section containing BTM-2 polymers showing 
non-staining spheroids with definite limiting membrane. Scale bar 
= 50μm.

Figure 2. Contraction of full thickness wounds in sheep treated with 
BTM-2 matrices. 

(a) Full thickness wounds were surgically created on the back of 
sheep and grafted with either BTM-2 matrices or Integra™ or left 
un-grafted. (b) The wound sites as seen at day 29 when all sites had 
healed. (c) Mean+SEM change in wound/scar area (n=6 for days 
7-28, n=2-5 for days 2-7). (d) Percentage change in wound/scar area 
at day 29 compared to baseline (n=6 for all data points), showing 
significant differences from the control wounds (*p<0.05). 
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all four sites showed a considerable decrease in area which 

then levelled out; with the exception of the untreated control 

which showed a further rapid wound contraction between 

day 15 and 20 (Figure 2c). This resulted in ~75% decrease in 

area in the treated sites which was significantly less compared 

to the ungrafted control at 92 ± 3% (Figure 2d). BTM-2 mats 

placed with the dominant fibre either transversely (BTM-0°) 

or axially (BTM-90°) showed no increased resistance in 

wound contraction in the dorsal-ventral and rostral-caudal 

axes. 

The potential importance of a ‘sealing’ silicone layer in 

preventing wound contraction was also investigated by 

leaving the silicone layer on the Integra™ in the first group 

of sheep but removed in the second group. 2 out of 3 sheep 

grafted with intact Integra™ had infections which caused 

premature separation of the silicone layers. The silicone 

sheets were not removed and the infections were not treated. 

There were no significant differences in wound contraction 

between the two groups at the conclusion of the experiment, 

suggesting that the advantage of the silicone layer was limited 

and may inadvertently facilitate an increased incidence of 

wound infection. 

Re-epithelialisation was observed in all wounds. The neo-

epidermis appeared acanthotic and hyperkeratotic compared 

to adjacent normal epidermis (Figure 3a) and was intact 

in both the untreated control (Figure 3c) and the BTM-2 

treated sites (Figure 3e) in spite of some superficial erosion 

in the latter. In contrast, the Integra™ treated sites showed 

extensive epidermal erosion with sometimes severe epidermal 

ulceration and secondary acute dermatitis. In these cases, 

there was an abundant accumulation of necrotic cellular 

debris heavily admixed with polymorphonuclear cells over 

the denuded epidermis. More importantly, Periodic Acid 

Schiff (PAS) staining revealed a well developed basement 

membrane at the dermal-epidermal junction of the BTM-2 

grafted sites (Figure 3g). 

The dermal tissue of the un-grafted control sites showed 

extensive reparative fibrosis (Figure 3c & 3d) compared with 

normal dermal tissue (Figure 3a & 3b) with an increased 

prominence of small blood vessels due to endothelial 

hyperplasia, perivascular oedema and lymphocytic cuffing.

In sections containing BTM-2, a large number of polymer 

fibres were observed in the subcutis, but fewer in the dermis 

and epidermis (Figure 3e). These polymers were surrounded 

by a granulomatous (foreign body) reaction of epithelioid 
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Figure 3. Histological analysis of wounds in sheep grafted with 
BTM-2 matrix. 

Tissue collected from sheep engrafted with BTM-2 matrix was 
stained with H&E. (a) A section of normal sheep skin. (b) higher 
magnification of normal dermal tissue. (c) Section of the full-
thickness wound left to heal by secondary intention showing a 
hyperkeratotic epidermis with dense fibrotic dermis. (d) Fibrosis of 
the ungrafted site. (e) Regenerated epidermis over fibrotic; normal 
epidermis is depicted to right of the picture. (f) Effacement of the 
dermis and subcutis by reparative collagenous connective tissue 
with elongated fibroblastic/fibrocytic nuclei embedded in collagen 
in polymer-containing sections. (g) Normal basement membrane 
between epidermis and polymer ‘dermis’. (h) Granulomatous 
(foreign body) reaction of epithelioid macrophages and 
multinucleated giant cells around BTM-2 fibres. (i) Integra™ in 
skin sections showing eosinophilic, branching core distinguishing 
it from surrounding tissue. (j) Integra containing skin with loose 
fibrovascular penetration and collagen deposition. Scale bar = 50μm.

macrophages (often attenuated) and multinucleated giant 

cells (Figure 3h). There was effacement of much of the dermis 

and subcutis by reparative collagenous connective tissue 

with elongated fibroblastic/fibrocytic nuclei embedded in  
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it was no greater than a commonly used absorbable suture 

Monocryl™ and less than that generated by Prolene™, 

a suture frequently used to create permanent meshes for 

hernia repair, as well as skin suturing. The implantation of 

the very rapidly degrading BTM-1 ensured that one group 

of rats would sustain an early bolus of polymer degradation 

products within the first three weeks. This group showed 

no clinically significant differences to the other groups of 

rats. Ideally a dermal scaffold should maintain its structural 

integrity for the first three months for guided infiltration of 

host cells and regeneration of the dermis, but completely 

degrade and resorbed within 6 months, thus allowing further 

tissue remodelling. The degradation rate of BTM-2 (in-vitro 

and in-vivo in the rat model) fulfilled these criteria and was 

thus ideal for development into a 3-dimensional scaffold for 

the large animal wound study. 

The sequential production of a covering epidermal tissue 

over the dermal composite with existing microvasculature 

will generate a material capable of replacing skin autografts. 

The use of such a composite skin mandates the consideration 

of protecting and preparing the excised burn wound whilst 

the composite is in culture (potentially 21 days). Given that 

the BTM-2 matrix integrated into the full thickness animal 

wounds in a manner comparable to Integra™ and was able 

also to restrain wound contraction to a similar degree, this 

material can also be used as an immediate non-cellular implant 

to temporise the wound. The observation that the BTM-

granulation tissue supported the migration of keratinocytes 

from the wound edge to form a more robust epithelium and 

produced the appropriate signals to ensure the development 

of a normal basement membrane, provided further evidence 

that the BTM therapeutic model would work. Since it can be 

produced at a fraction of the cost of the Integra™, it could 

already represent an attractive treatment option. 

The necessity of the silicone layer on Integra™ to further limit 

wound contraction was not firmly established in this study 

due to delamination of the silicone layer by pus when it was 

left on. Despite an increased incidence in wound infection 

observed in this study, it may still play an important role in 

sealing and protecting the debrided wound against moisture 

loss and should still be considered in the design of optimised 

BTM.

Conclusion
In this study, we demonstrated that the series of biodegradable 

polyurethanes created as candidates for generation of a 

dermal scaffold are biocompatible with no observable 

cytotoxic effect in-vivo. Implantation studies in both rat and 

sheep demonstrated that the inflammatory response and 

granulomatous reaction to the polymers were comparable to 

clinically used materials including sutures and the dermal 

regeneration template Integra™. Of the three biodegradable 

polyurethanes tested, BTM-2 displayed the desired 

degradation profile for a dermal scaffold and was developed 

into a 3-dimensional porous matrix for further study. We 

demonstrated that this (as yet un-optimised) matrix performed 

as well as Integra™ as a dermal scaffold in preventing wound 

contraction but allowing re-epithelialisation over the resultant 

dermal granulation tissue with normal basement membrane 

formation. We also demonstrated that the BTM-2 matrix can 

be used to create a rudimentary bi-layered composite skin 

which may eliminate our reliance on skin autografts. Our 

previous study suggested that a vascular structure can be 

generated by culturing MVECs in the BTM-2 matrix, having 

potential in the generation of a ‘pre-vascularised’ composite 

skin and other tissue engineered organs. 
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contraction and scar formation in skinwounds in animal8 and

human wound models.9

Collagen scaffoldsmight alsobe suitable for tissue engineer

ing in the palate and elsewhere in the oral cavity. However, the

oral environment is quite different from that of the skin. In

addition, differences between oral and dermal fibroblasts in

vitro have been reported.10,11 Indeed, it has been shown that

wound healing in the skin and in the oral cavity is quite

different.Oralwoundhealing isgenerallyconsidered toproceed

without scar formation. However, most studies on intra oral

wound healing and the implantation of substrates were per

formed inbuccalmucosa.12–15 In contrast to buccalmucosa, the

palatal mucosa is a mucoperiosteum; hence, mucosa and

periosteum are merged and attached to the palatal bone,

providing a stablemechanical environment. The palatalmuco

periosteum is alsomuch stiffer than buccal mucosa, due to the

higher collagen content and the lower number of elastin

fibres.16 Studies focussed on palatal wound healing show the

formation of rigid scar tissue tightly attached to the bone.17,18

This is generally accepted as the cause of the growth distur

bances after cleft palate repair.2Also in skin wounds, the loca

tion and mechanical conditions seem to influence healing.19

The primary aim of this study is to evaluate the tissue

reaction to collagen scaffolds implanted in the palates of rats.

These results are compared with scaffolds implanted in the

skin. Secondly, a comparison is made between collagen

scaffolds implanted in the skin on the skull and on the back.

We have chosen the skin on the skull since, as in the palate,

underlying bone is present. Comparison with the loose skin

on the back might indicate the influence of mechanical

factors. We hypothesize that the tissue reaction to collagen

scaffolds implanted in the palatal mucoperiosteum is

different from that of scaffolds in the skin since the

environment is different. We further hypothesize that the

reactions in the skull skin aremore comparable to the palatal

mucoperiosteum than to the back skin, since themechanical

conditions are similar.

2. Materials and methods

2.1. Animals

Thirty one five week old male Wistar rats (Harlan, Zeist, the

Netherlands), weighing between 106 and 166 g, were used. All

animals were kept under normal laboratory conditions and

were fed standard rat chow andwater ad libitum. The rats had

been acclimatized to the animal housing facility for 1 week

before the start of the experiment. The experiment was

approved by the Board for Animal Experiments of Radboud

University Nijmegen.

2.2. Collagen scaffolds

Type I collagen was purified from bovine Achilles tendon; and

a chemically crosslinked scaffold was prepared.20 Briefly, a

0.8% (w/v) type I collagen suspension in 0.5 M acetic acid was

shaken overnight at 4 8C and homogenised on ice using a

Potter Elvehjem homogeniser. Air bubbles were removed by

centrifugation at 250 � g for 10 min at 4 8C. The suspension

was then slowly poured into a plastic mould (10 ml per

25 cm2), frozen in a bath of ethanol and solid CO2 ( 80 8C), and

lyophilised in a lyophiliser (Zirbus, Bad Grund, Germany).

Scaffolds were crosslinked using 33 mM 1 ethyl 3 (3 dimethyl

aminopropyl) carbodiimide (EDC) and 6 mM N hydroxysucci

nimide (NHS) in 50 mM 2 morpholinoethane sulphonic acid

Fig. 1 – General histology of the implant locations. H&E staining of tissue sections of the palate, the back skin and the skull

skin. (A) The palate. Indicated are the nasal septum (N), the nasal cavity (C), the mid-palatal suture (S), the palatal bone (B)

and the second molars (M) (bar = 625 mm). (B) Higher magnification of the palate. Indicated are the periosteum (P), the

submucosa (SM), the lamina propria (LP) and the epithelium (E) (bar = 200 mm). (C) The back skin. Indicated are the

epithelium (E), the dermis (D) and the hypodermis (H). Hair follicles are indicated by the arrows (bar = 200 mm). (D) The skull

skin. Indicated are the epithelium (E), the dermis (D), the hypodermis (H), the muscle (M), the periosteum (P) and the skull

bone (B). Hair follicles are indicated by the arrows (bar = 200 mm).
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Fig. 2 – Cell density within the scaffolds. Representative H&E-stained sections of 1 and 16-week samples are shown. A

gradual increase in cell density is shown. In the left upper corner of the images insets are placed with a higher

magnification. (A) Palatal sample 1 week after implantation. (B) Back sample 1 week after implantation. (C) Skull sample 1

week after implantation. (D) Palatal sample 16 weeks after implantation. (E) Back sample 16 weeks after implantation. (F)
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Fig. 3 – Inflammatory response. Inflammatory cells were detected with ED-1 staining. Representative ED-1-stained sections

of 1 and 16-week samples are shown. The number of inflammatory cells increased from 1week to 4 weeks, and diminished

afterwards. More inflammatory cells were found in the back samples at 1 week. (A) Palatal sample 1 week after

implantation. (B) Back sample 1 week after implantation. (C) Skull sample 1 week after implantation. (D) Palatal sample 16

weeks after implantation. (E) Back sample 16 weeks after implantation. (F) Skull sample 16 weeks after implantation
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Fig. 5 – Myofibroblasts. Myofibroblasts are stained with an antibody against a-smooth muscle actin (ASMA), which also

stains the blood vessel walls. Representative ASMA-stained sections of 1 and 16-week samples are shown. The number of

myofibroblasts increased between 1 and 2 weeks and had decreased again after 4 weeks. At 8 and 16 weeks,

myofibroblasts were no longer present. (A) Palatal sample 1 week after implantation. (B) Back sample 1 week after
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each side of the section. The palatal mucoperiosteum consists

of four layers: the epithelium, the lamina propria and the

merged submucosa and periosteum (Fig. 1B). The epithelium is

of the orthokeratotic stratified squamous type and about 15 cell

layers thick. The lamina propria consists of two sub layers: a

papillary layer containing a relatively loose network of

collageneous fibres and a deeper layer with more densely

packed collageneous fibres. The submucosa contains themajor

arteries, veinsandnervesof thepalate.Theperiosteumconsists

of two sub layers, a fibrous layer and an osteogenic layer.

The back skin consists of two layers (Fig. 1C): the epidermis

and the dermis, which are connected to the underlying tissue

through the hypodermis. The epidermis is also an orthoker

atotic stratified squamous epithelium, but contains only two

to four cell layers, in contrast with the palatal epithelium. The

dermis is divided into a papillary layer and a reticular layer. It

contains mainly blood vessels, lymph vessels, nerves, hair

follicles and a dense extracellulair matrix. The hypodermis

contains mainly adipose tissue, a loose extracellulair matrix

andhair follicles. The skin on the skull is largely comparable to

that on the back. The hypodermis connects the skin with the

underlyingmuscle, which is lying over the periosteumand the

skull bone (Fig. 1D).

3.1.2. Palatal mucoperiosteum and skin after implantation
At 1 week after implantation, the collagen scaffoldswere easily

detected, due to their specific fibrous structure (Fig. 2A C).

Someinflammatorycellswerepresentaroundthescaffolds,but

only a few cells had invaded them. Some giant cells were

present at the edges of the scaffolds. Later, more inflammatory

cells were present around the scaffolds, which had been

invaded by cells. Also, the number of giant cells in and

around the scaffolds increased in time (see below). The first

blood vessels also appeared in the scaffolds at 1 and 2 weeks.

After 8 and 16 weeks, there were virtually no inflammatory

cells or giant cells present in and around the scaffolds (Fig. 2D

F). The collagen bundles of the scaffolds had become thinner,

and the scaffolds themselves seem tohave decreased in size. In

the next sections, some histological aspects have been

quantified and additional (immuno) histochemical staining

performed.

3.1.3. Cell density
The cell density within the scaffolds was determined on

H&E stained sections (Fig. 2). At one week, cells had already

infiltrated the scaffolds (Fig. 2A C) while full ingrowth was

visible after 16 weeks (Fig. 2D F). There was a gradual

increase in cell density from 1 week (Fig. 2G; mean � S.D.:

9.8 � 2.2, 12.0 � 1.4 and 10.2 � 1.6, respectively, for palate,

back, and skull), until 8 weeks (mean � S.D.: 19.4 � 1.4,

27.8 � 4.7, and 26.1 � 6.0). After 2 weeks, a significantly

higher density was observed in the back samples, compared

with the other two locations (mean � S.D.: 21.4 � 3.0 vs.

13.3 � 1.9 (palate) and 13.8 � 3.1 (skull)). After 8 weeks, this

difference remained between the back and the palate

samples (mean � S.D.: 27.8 � 4.7 vs. 19.4 � 1.4). At 16 weeks,

no more statistical differences were found among the

different locations (Fig. 2G). The cell density in the palate

samples seemed to be consistently lower than in the skin

samples, but this was mostly not significant at the separate

time points. At 1 and 16 weeks, the cell density outside the

scaffolds was also determined for comparison. Among the

three locations, no differences were found at 1 week

(mean � S.D.: of 22.2 � 2.7 (palate), 19.9 � 2.1 (back) and

20.1 � 1.8 (skull)) or at 16 weeks (mean of 20.7 � 1.9 (palate),

19.3 � 1.7 (back) and 20.2 � 1.6 (skull)). At 1 week, the cell

density in the scaffolds was significantly lower than outside

the scaffolds, while at 16 weeks no significant differences

remained.

3.1.4. Inflammation
Inflammation was scored on a scale from zero to three on

ED 1 stained sections (Fig. 3). ED 1 also stains giant cells,

but these were counted separately on the H&E stained

sections (see below). At 1 week, inflammatory cells were

mainly found at the edges of the scaffolds in the palate

(Fig. 3A) and the skull samples (Fig. 3C). However, in the

back samples (Fig. 3B), inflammatory cells were already

observed inside the scaffolds. The inflammatory response

was significantly higher than in the skull samples (Fig. 3G;

median of 1.7 vs. 0.7). At 2 and 4 weeks, inflammatory

cells were observed both in and around all scaffolds. The

median of the scores ranged from 1.7 to 2.0 (Fig. 3G). At 8

weeks, less inflammatory cells were visible; at 16 weeks

almost all inflammatory cells had disappeared (Fig. 3D F). In

the sham samples, groups of inflammatory cells present

after 1 week had largely disappeared 1 week later (not

shown).

The number of giant cells in the scaffolds was counted on

the H&E stained sections (Fig. 4). There was a general

increase in the number of giant cells from 1 week (see

Fig. 2A C) to about 2 weeks (Fig. 4A C). After 8 weeks, their

numbers decreased. At 2 and 8 weeks, there were signifi

cantly more giant cells present in the back samples,

compared with the other two locations (Fig. 4D; 2 weeks:

42.1 vs. 11.2 (palate) and 24.8 (skull); 8 weeks: 34.9 vs. 10.4

(palate) and 26.7 (skull)). At 16 weeks, the palate samples

contained significantly fewer giant cells than the back

samples (mean 4.3 vs. 15.1).

3.1.5. Myofibroblasts
a Smooth muscle actin was detected in blood vessels and in

myofibroblasts (Fig. 5). There were marked differences in

myofibroblast scores related to time and location. At 1 week,

myofibroblasts were abundantly present at the borders of the

scaffolds in the palate; but only a few myofibroblasts were

present in the skin samples (Fig. 5A C). This resulted in a

significant difference between the myofibroblast score after 1

implantation. (C) Skull sample 1 week after implantation. (D) Palatal sample 16 weeks after implantation. (E) Back sample 16

weeks after implantation. (F) Skull sample 16 weeks after implantation (bar = 100 mm). Scaffolds (*) and myofibroblasts

(arrows) are indicated. (G) Myofibroblast scores. Box plots display the 25th, 50th, and 75th percentiles, if available. (*)

denotes a significant difference between the palate samples and the skin samples. (#) denotes a significant difference

between the palate samples and the skull samples.
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Fig. 6 – Blood vessels. Blood vessels are stained with an antibody against collagen type IV, which stains all basement

membranes. Representative collagen type IV-stained sections of 1 and 16-week samples are shown. The number of blood

vessels increased up to 4–8 weeks after implantation. (A) Palatal sample 1 week after implantation. (B) Back sample 1 week

after implantation. (C) Skull sample 1 week after implantation. (D) Palatal sample 16 weeks after implantation. (E) Back
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week in the palate samples and the skin samples (Fig. 5G;

median of 1.0 vs. 0.3 and 0.0). One week later, the number of

myofibroblasts in the scaffolds reached itsmaximumand they

were found throughout the scaffolds. A significant difference

remained between the palate and the skull samples (Fig. 5G;

median of 2.0 vs. 1.0). At 4 weeks, only a few myofibroblasts

remained. At 8 and 16 weeks, myofibroblasts were no longer

present (Fig. 5D G). In the sham groups, myofibroblasts were

also present in the palatal samples after 1 and 2 weeks, but

there were fewer in the skin samples (not shown).

3.1.6. Vascularisation
The number of newly formed blood vessels within the

scaffoldswas counted on sections stained for type IV collagen,

which is present in all basementmembranes (Fig. 6). A gradual

increase in the number of blood vessels was found from 1

week (Fig. 6A C) to 4 weeks (Fig. 6G). At 1 week, a significantly

higher number of blood vessels was found in the palate

samples, comparedwith the skin samples (mean of 5.9 (palate)

vs. 0.9 (back) and 0.1 (skull)). At 2 weeks, significantly fewer

blood vessels were counted in the skull samples, compared

with the other two groups (mean of 2.7 (skull) vs. 13.0 (palate)

and 10.8 (back)). These differences remained at 4 weeks (mean

of 14.4 (skull) vs. 36.2 (palate) and 32.6 (back)). At 8 and 16

weeks, the number of blood vessels seemed to stabilize

(Fig. 6G) and therewere no longer any significant differences at

the different locations (Fig. 6D F).

4. Discussion

The tissue reactions to collagen scaffolds implanted in the

skin have been described extensively. In general, a mild

transitional inflammatory response occurs and new tissue

ingrowth is observed, indicating the biocompatibility of

these scaffolds.22,23 In the field of cleft palate repair, but also

in periodontal regeneration therapy, collagen scaffolds

might be of clinical value. However, the tissue reactions

to collagen implanted in the oral mucosa are largely

unknown. The aim of this study was to analyze the tissue

reactions to collagen scaffolds implanted in the palatal

mucoperiosteum and to compare these with the reactions to

scaffolds implanted subcutaneously on the skull and on the

back of rats.

Both in the palate and in the skin, the scaffolds proved

biocompatible, as no severe tissue reactions were observed.

These findings are in agreement with studies on collagen

scaffolds implanted in the skin and in the gingival mucosa.23,7

However, marked differences in tissue reactions occurred

among the three locations in the first 4 weeks after implanta

tion. The back samples showeda stronger initial inflammatory

response, a higher number of giant cells and faster ingrowth of

cells than the other samples. The stronger inflammatory

responsemight be caused by the highermobility of this tissue.

The skull skin and the mucoperiosteum both possess an

underlying bony structure. Therefore, we assume that the

mechanical conditions in the tissue are similar. The mechan

ical conditions in the back skin are different as it is more

mobile, and not supported by bone. Repeated mechanical

irritations are known to induce local inflammations, for

example, around percutaneous devices.24,25 Inflammatory

cells are known to produce chemotactic factors, which might

stimulate faster ingrowth of cells and the generation of giant

cells.26

Distinct differences were also found in myofibroblast

numbers during the first 2 weeks. Myofibroblasts are

essential for wound contraction and scar formation during

wound healing.27,28 The palate samples initially showed a

larger number of myofibroblasts than both the skin samples,

but after 4 weeks these differences had disappeared. Studies

on oral wound healing models show similar results.

Myofibroblast numbers in palatal wounds in rats and dogs

showed a maximum around 8 days,29–32 while in skin

wounds the maximum generally occurred later.31,33 This

indicates that myofibroblast differentiation and migration

into the wounds is slower in skin than in the palate. This also

correlates with the general observation that wounds in the

oral mucosa heal faster than dermal wounds.12,34 The oral

environment is clearly different; and a specific fibroblast

phenotype has been described in vitro.35,10 The oral

environment is characterized by the presence of saliva,

which contains many active proteins such as growth factors

and antimicrobial factors.39 The healing of incisional and

open wounds in the oral mucosa is generally reported to

occur faster and to be more fetal like 12,10,36 with less

scarring than skin wounds.12,34 Desalivated oral wounds also

contain fewer myofibroblasts than control oral wounds,

which also appear later.37 This shows the crucial role of

saliva in the oral wound healing process. On the palate,

wound healing was reported to be delayed, compared to

skin.14 That study, however, used an open woundmodel and

only followed the healing process for 2 weeks.

Marked differences were also found in the vascularization

of the scaffolds in the first 4 weeks. Initially, vascularization

progressed faster in the palate samples than in both the skin

samples. Vascular endothelial growth factor (VEGF) is

considered to play a critical role in angiogenesis38 and is

also present in saliva.39 Furthermore, fibroblast growth factor

2 (FGF 2) in saliva acts synergistically with VEGF.40 The

growth factors in saliva might therefore cause the faster

vascularization. Comparing the two skin locations, vascular

ization of the scaffoldswas faster in the back than in the skull

samples. In the back skin, vascular ingrowth can occur from

all sides, while in the skull skin the scaffolds are directly

situated on the bone. This probably reduces access for new

blood vessels.

In summary, we conclude that, especially in the first few

weeks after implantation, both environmental factors and

sample 16 weeks after implantation. (F) Skull sample 16 weeks after implantation (bar = 100 mm). Scaffolds (*) and blood

vessels within the scaffolds (arrows) are indicated. (G) Numbers of blood vessels within the scaffolds (meanW S.D.). (*)

denotes a significant higher number of blood vessels in the palate samples compared with the skin samples at 1 week. (#)

denotes a significant lower number in the skull samples compared with the back and palate samples.
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local mechanical factors play an important role in the tissue

reactions to implanted collagen scaffolds. A sustained

inflammatory response or extensive foreign body reaction

did not occur at any of the locations, indicating that the

collagens scaffolds are biocompatible in all three locations,

including the palate. Collagen scaffolds, either or not with

additional growth factors, might therefore be suitable for

improving cleft palate repair.
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Appendix 7 - Specificity of antibodies to type II collagen in rheumatoid 
arthritis 
  

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Confidential and Proprietary to Kerecis ltd 

 

 

 

Appendix 8 – Human IgG Elisa 
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Human/Monkey Anti-Type I and Type II Collagen IgG                                               
Antibody Assay Kit with TMB

Catalog # 1031T, 1032T, 1033T, 1035T, 2051T, 2052T, 2053T, 2055T
For Research Use Only - Not Human or Therapeutic Use

INTRODUCTION

Human sera, especially from patients with autoimmune 
diseases, contain high levels of immunoreactive components, 
which yield high background levels in ELISA systems.  These 
non-specifi c reactions are caused by adhesive immunoglobulins 
contained in human serum, which strongly adhere to plastic 
surfaces by hydrophilic binding, and blocking agents such as 
bovine serum albumin (BSA) and Tween 20, are not capable 
of blocking these non-specifi c reactions at all.  However, these 
false positive reactions caused by serum sample itself have not 
been understood, and are considered as a real antibody-antigen 
reaction in many cases, even now.  In order to obtain a real value of antigen-antibody reaction, it is critical 1) to choose proper blocking agents 
which block these kinds of non-specifi c reactions effectively, 2) to determine a unique non-specifi c background value of individual samples 
using antigen-non-coated wells and 3) to subtract the background value from the value determined in antigen-coated wells.  In addition, it 
is apparent to determine the non-specifi c reactions caused by secondary antibody as well.  Chondrex’s ELISA system incorporates unique 
blocking agents that inhibit the hydrophobic binding of these serum components onto plastic surfaces and are designed to determine the 
background values of individual samples using antigen-non-coated wells.

In general, antibodies to collagen in human sera are highly specifi c to heterologous collagen such as bovine or chick type I and/or type II 
collagen and cross-react to other species and types of collagen including human collagen, regardless of the disease.  For example, serum 
antibodies even from healthy normal controls react to various species and types of collagen. To determine the human serum antibodies with a 
signifi cant diversity in the antigen specifi city, Chondrex provides various species of type I and type II collagen-coated strips as well as uncoated 
wells (see table above).  This ELISA kit contains enough materials to run two plates on two separate occasions (see assay procedure) and 
may be used for monkey sera as well as human sera.

Species Type I Collagen 
Color Coding - 

Catalog #

Type II Collagen 
Color Coding - 

Catalog #
Chick (CI) Gold - 1031 (CII) Yellow - 2051

Bovine (BI) Dark Blue - 1032 (BII) Green - 2052
Porcine (PI) Brown - 1033 (PII) Pink - 2053
Human (HI) Silver - 1035 (HII) Blue - 2055

Uncoated Clear Clear
Standard Red Red

Figure 1 - Standard ELISA kit coated with a single species of type 
II collagen

Standard ELISA Kit with One Species of 
Type I or Type II Collagen

Figure 1 shows a standard ELISA kit consisting of fi ve 8-well strips 
which are uncoated and serve as a control for background levels of 
individual samples, fi ve 8-well strips coated with one species of type 
I or type II collagen to determine specifi c antibody levels, and two 
8-well strips for reference standards.  “B” represents blank wells to 
determine non-specifi c reactions caused by the secondary antibody.  
Standards and samples are run in duplicate.
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Figure 2 - Custom ELISA system for assaying species specifi city of 
collagen antibodies in human sera

Custom ELISA Kit with Multiple Species of 
Collagen

Figure 2 shows an example of a custom kit for assaying antibody 
levels to various species of type I or type II collagen in human serum.  
This custom ELISA plate consists of two uncoated 8-well strips, 
two each of 8-well strips coated with chick (CII), bovine (BII) and 
human (HII) type II collagen, as well as bovine (BI) type I collagen 
and two 8-well strips for reference standards.  “B” represents blank 
wells to determine non-specifi c reactions caused by the secondary 
antibody.                

KIT COMPONENTS

Item Quantity Amount Storage
Standard Antibody 1 vial 1.1 ml, 16 units/ml -20°C

Secondary Antibody (Biotin-Conjugated Goat Anti-Human IgG) 2 vials 50 �l, lyophilized -20°C
Solution A - Blocking Buffer 1 bottle 20 ml -20°C

Solution B - Sample/Standard Dilution Buffer 1 bottle 50 ml -20°C
Solution C - Secondary Antibody Dilution Buffer 1 bottle 20 ml -20°C

Solution D - Streptavidin Peroxidase Dilution Buffer 1 bottle 20 ml -20°C
Streptavidin Peroxidase 2 vials 50 �l -20°C

TMB Solution (contains DMSO) 2 vials 0.2 ml -20°C
Chromagen Dilution Buffer 1 bottle 20 ml -20°C

Stop Solution - 2N Sulfuric Acid 1 bottle 10 ml -20°C
Wash Buffer, 20X 2 bottles 50 ml -20°C

Type I or Type II Collagen-Coated 8-Well Strips 10 each 8-well strips -20°C
Uncoated 8-Well Strips 10 each 8-well strips -20°C

Reference Standard Strips (two strips per run) 4 each 8-well strips -20°C
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NOTES BEFORE USING ASSAY

1. It is recommended that the standard and samples be run in duplicate.  

2. Partially used reagents may be kept at –20°C.  

3. Crystals may form in the 20X wash buffer when stored at cold temperatures.  If crystals have formed, it is necessary to warm the wash 
buffer by placing the bottle in warm water until crystals have dissolved completely.

4. Measure exact volume of buffers using a serological pipette prior to diluting.  Extra buffer is provided.

ASSAY PROCEDURE

1. Dilute Wash Buffer: Dilute 50 ml of 20X wash buffer in 950 ml of distilled water (1X wash buffer).   Wash the plate with 1X wash 
buffer at least 3 times using a wash bottle with manifold or an automated plate washer.  Empty the plate by inverting it and blot on a 
paper towel to remove excess liquid. Do not allow the plate to dry out.

2. Add Blocking Buffer: Add 100 �l of Blocking Buffer (Solution A) to all wells.  Incubate for 1 hour at room temperature.

3. Prepare Standard Dilutions: Undiluted standard is 16 units/ml.  Prepare serial dilutions of the standard by mixing 250 �l of 16 
units/ml standard with 250 �l of Sample/Standard Dilution Buffer (Solution B) - 8 units/ml.  Then repeat this procedure to make fi ve 
more serial dilutions of standard - 4, 2, 1, 0.5 and 0.25 units/ml solutions.  The 16 units/ml standard may be stored at -20°C for use in a 
second assay.  We recommend making fresh serial dilutions for each assay.

4. Prepare Sample Dilutions: Dilute samples 1:100 or more with Solution B.  For example, dilute 20 �l of sample with 1.98 ml of 
Solution B (1:100).  Keep this as a stock solution for future assays.  If necessary, dilute the samples further with Solution B, 1:200-1:1000.

Note: Human serum samples have a high lipid content in general.  In order to avoid non-specifi c reactions caused by lipids, centrifuge 
samples at 10,000 rpm for 5 minutes using a tabletop centrifuge.  Take a desired volume of serum sample carefully by pipette 
and then wipe the pipette surface with paper. 

5. Wash: Wash the plate with 1X wash buffer at least 3 times using a wash bottle with manifold or an automated plate washer.  Empty 
the plate by inverting it and blot on a paper towel to remove excess liquid. Do not allow the plate to dry out.

6. Add Standards and Samples: Add 100 �l of standards, Solution B (blank), and samples to collagen coated and uncoated wells 
in duplicate.  Incubate at room temperature for 2 hours. 

7. Wash: Wash the plate with 1X wash buffer at least 3 times using a wash bottle with manifold or an automated plate washer.  Empty 
the plate by inverting it and blot on a paper towel to remove excess liquid. Do not allow the plate to dry out.    

8. Add Secondary Antibody:  Dissolve one vial of secondary antibody in 10 ml Secondary Antibody Dilution Buffer (Solution C).  
Add 100 �l of secondary antibody solution to each well and incubate at room temperature for 1 hour.

9. Wash: Wash the plate with 1X wash buffer at least 3 times using a wash bottle with manifold or an automated plate washer.  Empty 
the plate by inverting it and blot on a paper towel to remove excess liquid. Do not allow the plate to dry out.                

Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Records processed under FOIA Request # 2015-9691; Released by CDRH on 04-26-2016

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



Confidential and Proprietary to Kerecis ltd 

 

 

 

Appendix 9 – Photographs of subject’s wounds 
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