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Sircol™ 
Soluble Collagen 

Assay 

 The Sircol�Assay has been designed for research work only. 
Handle the Sircol Assay using Good Laboratory Practice. 
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General Assay Protocol 
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What is Sircol?
7KH� 6LUFRO�UDQJH�RI�G\H�ELQGLQJ�DVVD\V� GHVLJQHG�IRU�XVHU�IULHQGO\�TXDQWLILFDWLRQ�RI�HLWKHU� 
VROXEOH�FROODJHQV�RU�LQVROXEOH��FURVVOLQNHG��FROODJHQV�IURP�LQ�YLYR�DQG�LQ�YLWUR�PDPPDOLDQ� 
VRXUFHV�

7KH�DVVD\�FDQ�DVVHVV�WKH�UDWH�RI�QHZO\�V\QWKHVLVHG�FROODJHQ�SURGXFHG�GXULQJ�SHULRGV�RI� 
UDSLG�JURZWK�DQG�GHYHORSPHQW���NHZ�FROODJHQ�LV�DOVR�JHQHUDWHG�GXULQJ�LQIODPPDWLRQ��ZRXQG� 
KHDOLQJ�DQG�WXPRXU�GHYHORSPHQW��

What Sircol assay should I choose?
8VH�WKH�6LUFRO ��� �SUHIHUUHG� RU S1000 Sircol Soluble Collagen assay LI \RX ZLVK WR 
TXDQWLI\�UHFHQWO\�V\QWKHVLVHG�FROODJHQ�7KLV�LV�LPPDWXUH�ELRFKHPLFDO�FROODJHQ�ZKLFK�FDQ�EH� 
VROXELOLVHG�E\�DFLG�SHSVLQ�GLJHVWLRQ�

8VH�WKH�S2000 Sircol Insoluble Collagen assay�LI�\RX�ZLVK�WR�TXDQWLI\�FURVVOLQNHG� 
FROODJHQ�7KLV�LV�ELRFKHPLFDOO\�PDWXUH�ELRSK\VLFDO��VWUXFWXUDO��FROODJHQ�DQG�LV�UHVLVWDQW�WR� 
DFLG�HQ]\PH�WUHDWPHQW�

2XU�S4000 Sircol combination pack FDQ�EH�XVHG�WR�PHDVXUH�WKH�UDWLR�RI�VROXEOH�LQVROXEOH� 
FROODJHQ�LQ�VDPSOHV��7KLV�HQDEOHV�VHTXHQWLDO�DQDO\VLV�RI�ERWK�VROXEOH�DQG�WKHQ�LQVROXEOH� 
FROODJHQ�EDVHG�RQ�WKH�VDPH�6LUFRO�DVVD\�SULQFLSOH�

How does the assay work?
$GGLWLRQ�RI�6LUFRO�'\H�UHDJHQW�WR�VDPSOHV�FRQWDLQLQJ�VROXEOH�FROODJHQ�UHVXOWV�LQ�G\H�ODEHOLQJ� 
DQG�SUHFLSLWDWLRQ�RI�WKH�FROODJHQ��7KLV�LV�LVRODWHG�YLD�FHQWULIXJDWLRQ�DQG�ZDVKHG�WR�UHPRYH� 
DQ\�XQERXQG�G\H��&ROODJHQ�ERXQG�G\H�LV�WKHQ�HOXWHG�DQG�PHDVXUHG�VSHFWURSKRWRPHWULFDOO\� 
�VHH�)LJ��E�IRU�H[DPSOH�DEVRUSWLRQ�VSHFWUD�RI�HOXWHG�G\H���8QNQRZQ�VDPSOHV�FDQ�EH� 
FRPSDUHG�DJDLQVW�D�FDOLEUDWLRQ�FXUYH�WR�GHWHUPLQH�WKH�DPRXQW�RI�FROODJHQ�SUHVHQW�

How does the Sircol dye bind collagen?
6LUFRO�G\H�UHDJHQW�FRQWDLQV�6LULXV�5HG���D�OLQHDU�DQLRQLF�G\H�ZLWK�VXOSKRQLF�DFLG�VLGH�FKDLQ� 
JURXSV��VHH�)LJ��D��8QGHU�DVVD\�FRQGLWLRQV�WKH�6LUFRO�G\H�ELQGV�WKH�EDVLF�JURXSV�RI�VROXEOH� 
FROODJHQ�PROHFXOHV��0D[LPDO�ELQGLQJ�RFFXUV�LQ�FROODJHQV�SRVVHVVLQJ�LQWDFW�WULSOH�KHOL[� 
RUJDQLVDWLRQ�DV�WKH�KLJKO\�RUGHUHG�>*O\�;�<@Q�KHOLFDO�VWUXFWXUH�RI�WURSRFROODJHQ�IXUWKHU� 
FRQWULEXWHV�WR�G\H�ELQGLQJ� 7KLV UHVXOWV�LQ�D�KLJK�GHJUHH�RI�G\H�FROODJHQ�VSHFLILFLW\��$IILQLW\�LV� 
SURJUHVVLYHO\�UHGXFHG�GXULQJ�KHDW�GHQDWXUDWLRQ��!4��&��GXH�WR�WKH�XQZLQGLQJ�RI�WKH�WULSOH� 
KHOL[�DQG�IRUPDWLRQ�RI�UDQGRP�FKDLQV�

Sample Material for Soluble Collagen Analysis
7KH�6LUFRO�VROXEOH� $VVD\�LV�VXLWDEOH�IRU�PRQLWRULQJ�FROODJHQ�SURGXFHG�LQ�VLWX�RU�GXULQJ�LQ� 
YLWUR�FHOO�FXOWXUH�DQG�LQ�YLWUR�H[WUDFHOOXODU�PDWUL[���(&0���IRUPDWLRQ�

in�vivo���FROODJHQV��VROXEOH�LQ�FROG�DFLG�RU�SHSVLQ��UHFRYHUHG�IURP�PDPPDOLDQ�WLVVXHV�� 
FDUWLODJHV�DQG�IOXLGV�

in�vitro����FROODJHQV��VROXEOH�LQ�FROG�DFLG�RU�SHSVLQ��UHOHDVHG�LQWR�FHOO�FXOWXUH�PHGLXP�GXULQJ� 
FHOO�JURZWK�DQG�FHOO�PDLQWHQDQFH��2U�FROODJHQV��VROXEOH�LQ�FROG�DFLG�RU�SHSVLQ��UHFRYHUHG� 
IURP�QHZO\�IRUPHG�H[WUDFHOOXODU�PDWUL[�WKDW�KDV�EHHQ�GHSRVLWHG�RQWR�FHOO�FXOWXUH�WUHDWHG��̀ 
SODVWLF�VXUIDFHV���7�IODVNV�DQG�PLFURZHOO�SODWHV��RU��'�FXOWXUH�PDWULFHV�
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Assay Kit Components 

�. Acid Neutralising Reagent - contains TRIS-HCl and NaOH.

�. Collagen Isolation & Concentration Reagent - contains polyethylene glycol

7. 1.5ml microcentrifuge tubes - for dye-labelling reaction

in a TRIS-HCl buffer, pH 7.6.

Components required for sample preparation - not supplied 

8. Acetic acid, 0.5 M, store and use at 40C.

9. Pepsin is required that produces a clear transparent solution with effective
non-collagen protease activity at 40C.  (Recommended - Sigma-Aldrich Pepsin, 
E.C. 3.4.23.1 Product Code: P7012.  Prepare to a concentration of 0.1mg/ml in
0.5M acetic acid).

10. Optional: Low-protein-binding microcentrifuge tubes (1.5ml).
For in-vitro samples with serum supplemented cell culture medium a low
protein binding microcentrifuge tube is recommended.  This is due to albumin
from blood serum forming an insoluble film on the inside surface of most
plastic microcentrifuge tubes, to which many dyes, including Sircol are
absorbed.(Eppendorf produce a suitable low protein binding product; these
Protein LoBind Tubes are also available from Sigma-Aldrich, Product Code:
EP0030108116-100EA�.

1. Dye Reagent contains Sirius Red, picric acid and surfactants. 7his has been
formulated for specific binding to collagen under the conditions defined in the
Sircol  Manual.

2. Alkali Reagent contains 0.5M sodium hydroxide and is used to release Sircol
dye from the collagen-dye complex.

3. Reference Standard - a sterile solution of cold acid-soluble collagen Type I,
in 0.5M acetic acid within a sealed vial.  (This is bovine skin collagen imported
from the USA. In countries that forbid the importation of bovine derived
material a rat collagen standard is also available, Product Code S1111).
Concentration: 500 µg /ml for bovine and rat collagen.
Store at 40C, remove aliquots using a sterile needle and discard if the clear
solution becomes turbid.

4. Acid-Salt Wash Reagent (Concentrate) - contains acetic acid, sodium
chloride and surfactants. The contents of the vial must FIRST be diluted to
a final volume of 100ml using deionised water.
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SAMPLE PREPARATION PRIOR TO ASSAY 

Test Material Requirements for Compatibility with the Sircol Assay 

7KH�6LUFRO�DVVD\�LV�D�FRORULPHWULF�SURFHGXUH�WKHUHIRUH�WHVW�PDWHULDOV�IRU�DQDO\VLV�PXVW�
EH�IUHH�IURP�SDUWLFXODWH�PDWHULDO��VXFK�DV�FHOO�GHEULV�DQG�LQVROXEOH�(&0�IUDJPHQWV���7KH�
VDPSOH�PXVW�DOVR�EH�WUDQVSDUHQW�DV�WXUELGLW\�ZLOO�FDXVH�OLJKW�DEVRUSWLRQ�DQG�VFDWWHULQJ��

7KH�WHVW�VDPSOH�FDQ�EH�VROXELOLVHG�LQ�D�ORZ�PRODULW\�VDOW�EXIIHU�VROXWLRQ��GLOXWH�DFHWLF�RU�
K\GURFKORULF�DFLG�RU�FHOO�FXOWXUH�PHGLXP���7KH�VDPH�VROYHQW�VKRXOG�EH�XVHG�WR�SUHSDUH�
WKH�&ROODJHQ�6WDQGDUG�FXUYH��

,I�D�VXUIDFWDQW�KDV�EHHQ�XVHG�GXULQJ�WLVVXH�H[WUDFWLRQ�LW�LV�UHFRPPHQGHG�WKDW�WKLV�
H[WUDFWLRQ�VROXWLRQ�EH�6LUFRO�WHVWHG�ZLWK�WKH�&ROODJHQ�6WDQGDUG�WR�FKHFN�WKDW�LW�KDV�QR�
DGYHUVH�HIIHFWV�RQ�FROODJHQ�G\H�ELQGLQJ��

7KH�SUHVHQFH�RI�RWKHU�VROXEOH�SURWHLQ�LQ�VDPSOHV��LQFOXGLQJ�SURWHRJO\FDQV��WURSRHODVWLQ�
DQG�RWKHU�VROXEOH�(&0�PDWHULDO�GRHV�QRW�LQWHUIHUH�ZLWK�WKH�DVVD\���+RZHYHU�FHOO�FXOWXUH�
PHGLXP�FRQWDLQLQJ�EORRG�VHUXP�VXSSOHPHQW�FDQ�LQWHUIHUH�ZLWK�WKH�DVVD\�GXH�WR�WKH�
DOEXPLQ�SUHVHQW�LQ�VHUXP���$OEXPLQ�IRUPV�DQ�LQVROXEOH�ILOP�RQ�PDQ\�SODVWLF�VXUIDFHV���
6LUFRO�'\H��OLNH�PRVW�G\HV��KDV�DQ�DIILQLW\�IRU�LQVROXEOH�SRO\PHUV��VHH�SDJH���LWHP�����

7R�XVH�WKH�VWDQGDUG�DVVD\�IRUPDW�DV�GHVFULEHG�RQ�WKH 'General Protocol'��VXSSOLHG�RQ�
VHSDUDWH�VKHHW�ZLWK�HDFK�NLW��WKH�VDPSOH�PXVW�EH�D�FOHDU�VROXWLRQ�LQ�SKRVSKDWH�EXIIHUHG�
VDOLQH��3%6���ZHDN�DFLG�RU�VHUXP�IUHH�FHOO�FXOWXUH�PHGLXP����

Cell Culture Samples (in vitro) 

Sample - FHOO�FXOWXUH�PHGLXP.  :KHUH�WKH�FROODJHQ�FRQFHQWUDWLRQ�LV�OHVV�WKDQ�
����J/����O�D�Collagen Isolation & Concentration�VWHS��SDJH����LV�UHFRPPHQGHG��
7KLV�VWHS�UHTXLUHV�RYHUQLJKW�LQFXEDWLRQ�DW�4R&���/RZ�SURWHLQ�ELQGLQJ�PLFURFHQWULIXJH�
WXEHV�VKRXOG�EH�XVHG�ZKHQ�WKH�FXOWXUH�PHGLXP�FRQWDLQV�D�VHUXP�VXSSOHPHQW� 

Sample - FHOO�FXOWXUHG�H[WUDFHOOXODU�PDWUL[.  7KH�UHFRYHU\�DQG�PHDVXUHPHQW�RI�(&0�
IURP�FHOO�FXOWXUH�SODVWLF�ZDUH�PD\�UHTXLUH�WKH�FROODJHQ�Isolation & Concentration�VWHS�
�SDJH����IRU���WR���GD\�FHOO�FXOWXUHV�� Acid-Pepsin Extraction �SDJH�4��PD\�EH�UHTXLUHG�
IRU�H[WHQGHG�WLPH�FXOWXUHG�FHOO�VDPSOHV��EHIRUH�WKH�LVRODWLRQ�DQG�FRQFHQWUDWLRQ�VWHS� 

Tissue Samples (in vivo) 

Sample - WLVVXH/FDUWLODJHV. )RU�WLVVXH�VDPSOHV�WKH�Acid-Pepsin Extraction 
procedure �SDJH�4��UHTXLULQJ�RYHU�QLJKW�LQFXEDWLRQ�DW�4�&�PXVW�EH�XVHG��6DPSOHV�IURP�
ROGHU�RUJDQLVPV�PD\�UHTXLUH�WZR�HQ]\PH�H[WUDFWLRQV�WR�IXOO\�UHFRYHU�SHSVLQ�VROXEOH�
FROODJHQ� 
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COLLAGEN EXTRACTION USING COLD ACID-PEPSIN PROTOCOL 

,QFXEDWLRQ�RI�VDPSOHV�RYHUQLJKW�DW�4�&�ZLWK�WKH�HQ]\PH�3HSVLQ�LV�DQ�HIIHFWLYH�PHDQV�RI�
UHPRYLQJ�FROODJHQ'V�WHUPLQDO�QRQ�KHOLFDO�WHORSHSWLGHV��7KLV�UHVXOWV�LQ�UHOHDVH�RI�FROODJHQ�
LQWR�VROXWLRQ�ZKHUH�LW�FDQ�EH�VXEVHTXHQWO\�TXDQWLILHG�E\�IROORZLQJ�WKH�6LUFRO�*HQHUDO�
3URWRFRO�

Acid Pepsin digest protocol 

1. 3UHSDUH�3HSVLQ�DW�D�FRQFHQWUDWLRQ�RI����PJ/PO�LQ����0�DFHWLF�DFLG

2. $GG�WKH�SUHSDUHG�$FLG�3HSVLQ�VROXWLRQ�WR�VDPSOH�LQ�D�UDWLR�RI������RU������ For
example, if the sample weighs 10mg, add 100 or 200 µl acid-pepsin solution.

3. ,QFXEDWH�RYHUQLJKW�DW�4�&�ZLWK�PHFKDQLFDO�VKDNLQJ�

4. &HQWULIXJH�WXEHV�DW�3000 x g�IRU����PLQXWHV�WR�PRYH�DQ\�UHVLGXDO�WLVVXH�WR�WKH
ERWWRP�RI�WKH�WXEHV�

5. 7UDQVIHU�����O�RI�VXSHUQDWDQW�LQWR�D�QHZ�WXEH�DQG�FRQWLQXH�ZLWK�*HQHUDO�3URWRFRO�
Supernatant may be frozen (-20°C) at this stage.

+DYLQJ H[DPLQHG VHYHUDO SHSVLQ SUHSDUDWLRQV�ZH�IRXQG WKDW 6LJPD�$OGULFKV SHSVLQ 
SURGXFW� �(�&����4������3URGXFW�&RGH��P7012�� IRUPV D VXLWDEOH�WUDQVSDUHQW FRORXUOHVV 
VROXWLRQ�   

Digestion of In-vitro samples: 

:KHUH�FHOO�FXOWXUH�WLPH�KDV�EHHQ�H[WHQGHG�WR�PRUH�WKDQ�IRXU�GD\V��D�SURSRUWLRQ�RI�WKH�(&0�
FROODJHQ�FDQ�EHFRPH�DFLG�LQVROXEOH�EXW�UHPDLQV�DFLG�SHSVLQ�VROXEOH��3HSVLQ�VROXEOH�(&0�
FROODJHQ�FDQ�EH�VROXELOLVHG�E\�RYHUQLJKW�LQFXEDWLRQ�DW�4�&��

7KLV�DOORZV�VROXEOH�FROODJHQ�UHFRYHU\�IURP�([WUDFHOOXODU�0DWUL[�IRUPHG�RQ�FHOO�FXOWXUH�
WUHDWHG�7�IODVN��PLFURZHOO�SODWHV�DQG��'�FHOO�FXOWXUH�VFDIIROGV��See examples on p6.

Further information for in-vivo derived samples: 

Hard tissues (aorta, cartilages, skin, tendons & valves) 
6DPSOHV�GHULYHG�IURP�ROGHU�DQLPDOV�PD\�UHTXLUH�D�VHFRQG�DFLG�SHSVLQ�H[WUDFWLRQ�WR�
UHOHDVH�DOO�DFLG�SHSVLQ�VROXEOH�FROODJHQ�

Soft tissues (muscle, liver, lung etc.) 
/XQJ�DQG�OLYHU�VDPSOHV�FDQ�EH�GLIILFXOW�WR�‘FOHDQ�XS’�DV�WKH\�DUH�RIWHQ�EORRG�VDWXUDWHG��,W�LV�
DGYLVDEOH�WR�GLFH�WKHVH�VDPSOHV�LQWR VPDOO FXEHV EHIRUH�ULQVLQJ LQ�FROG�SKRVSKDWH�EXIIHUHG�
VDOLQH��7KH�DFLG�SHSVLQ�H[WUDFWLRQ�FDQ�WKHQ�EH SHUIRUPHG DV�GHVFULEHG�DERYH�

3OHDVH QRWH WKDW�$FLG�SHSVLQ�FROODJHQ�OHYHOV�DUH�RIWHQ�SUHVHQW�DW�OHVV�WKDQ�2���J�100�O�RI�
H[WUDFW��6XFK�VDPSOHV�FDQ�EH�SURFHVVHG�XVLQJ�WKH�Collagen Isolation & 
Concentration Protocol��SDJH����
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COLLAGEN ISOLATION & CONCENTRATION PROTOCOL 

Collagen 
Concentration:�

Collagen 
Assay:�

$GDSWHG�IURP�5DPVKDZ��J�$�0���%DWHPDQ��J�)��	�&ROH��:�*������4���$QDO�%LRFKHP��141�����������

Setup :� In-vitro samples:�5HPRYH�VSHQW�PHGLXP�IURP�7�IODVN�RU�PXOWLZHOO�SODWH�DQG�
UHFRUG�WRWDO�YROXPHV�RI�PHGLXP����

In-vivo samples: 5HFRYHU�clarLILeG�H[WUDFW�IURP�WLVVXH�UHVLGXH�DQG�UHFRUG�
WRWDO�YROXPH�DQG/RU�WKH�LQLWLDO�ZHLJKW�RI�VDPSOH��

8VH�ORZ�SURWHLQ�ELQGLQJ����PO�FRQLFDO�PLFURFHQWULIXJH�WXEHV�(see page 2 
Item 9)�

�� $GG����PO�RI�VDPSOH�WR�WXEH��,QFOXGH�D�VDPSOH�RI�XQXVHG�FHOO�PHGLXP
DQG/RU�H[WUDFW�VROYHQW�DV�EODQN�FRQWURO�

�� $GG�����O Acid Neutralising Reagent WR����PO�RI DFLG�H[WUDFWV�����0
DFHWLF�DFLG�±�SHSVLQ���IURP�WLVVXHV�
7KLV VteS LV not reTXLreG for cXltXre PeGLXP VaPSleV

�� 7R�HDFK�WXEH�DGG�FROG Isolation & Concentration Reagent
�����O/�WXEH�� 9RUWH[ WR PL[�FRQWHQWV ��[��VHFRQGV��

4� ,QFXEDWH�DW�4�&�IRU����PLQXWHV��ZH�UHFRPPHQG�XVLQJ�D�IORDWLQJ
PLFURWXEH�UDFN�LQ�D�SUH�FRROHG�ZDWHU�EDWK��

�� 5HPRYH�WXEHV�DQG�YRUWH[�HDFK�WXEH�D�IXUWKHU��[���VHFRQGV�

�� ,QFXEDWH�DW�4�&�IRU�D�IXUWKHU����PLQXWHV�

�� &HQWULIXJH WXEHV DW������ [ g�IRU 10 PLQXWHV�

�� 'HFDQW�VXSHUQDWDQW�E\�JHQWO\�LQYHUWLQJ�WXEH�RYHU�D�ZDVWH�YHVVHO�
.HHSLQJ�WKH�WXEH�LQYHUWHG��JHQWO\�SODFH�RQWR�D�IROGHG�SDSHU�WRZHO�ZLWK
WKH�RSHQLQJ�LQ�FRQWDFW�ZLWK�WKH�SDSHU���DOORZLQJ�UHVLGXDO�IOXLG�WR�EH
UHPRYHG�E\�D�ZLFNLQJ�DFWLRQ��$�FRWWRQ�EXG�PD\�EH�XVHG�WR�JHQWO\
UHPRYH�DQ\�IOXLG�RQ�WKH�XSSHU�SDUW�RI�WKH�WXEH�DQG�WKH�WXEH�FDS�DQG
ULP�

�� $GG�����XO��RI�FROG��4�&��GLOXWHG�Acid-Salt Wash Reagent WR�HDFK
WXEH��*HQWO\�LQYHUW�WXEHV��[�WR�HQVXUH�DOO�LQWHULRU�VXUIDFHV�DUH�ULQVHG�

��� 6SLQ�13000 x g IRU����PLQXWHV

��� 'HFDQW�DQG�GUDLQ�UHVLGXDO�IOXLG�RQWR�SDSHU�WRZHO�DV�LQ�VWHS���

'2�N27�$77(037�72�5(029(�)/8,'�%<�7$33,N*�25�
3,3(77,N*�$6�7+,6�&$N�',6/2'*(�35(&,3,7$7('�&2//$*(N�

7XEHV�VKRXOG�QRZ�FRQWDLQ�DQ\�SUHFLSLWDWHG�DQG�SXULILHG�FROODJHQ��7KLV�
PD\�EH�ODEHOHG�WKURXJK�WKH�DGGLWLRQ�RI�6LUFRO�'\H�5HDJHQW������XO��
DQG�FRQWLQXLQJ�ZLWK�WKH�'General Protocol'�

Washing of 
Collagen 
Precipitate
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Possible Applications for Collagen Isolation & Concentration Protocol 

In-vitro samples 

Cell culture medium containing blood serum supplement 
)UHVK�DQG�VSHQW�PHGLXP�FRQWDLQLQJ�VHUXP�UHTXLUH�ERWK�SXULILFDWLRQ�DQG�FRQFHQWUDWLRQ��
7\SLFDO�FROODJHQ�YDOXHV��IRXQG�DIWHU�4��KRXUV�RI�FXOWXUH�LQ�VSHQW�PHGLXP��UDQJH�IURP���
WR����J/PO�IURP�WKH�FHOO�SRSXODWLRQ�LQ����ZHOO�SODWHV���7KHVH�YDOXHV�DUH�WRR�ORZ�WR�
PHDVXUH�ZLWKRXW�WKH�XVH�RI�WKH�Collagen Isolation & Concentration Protocol.  
:LWK�WKLV�SURWRFRO��FROODJHQ�DW�D�FRQFHQWUDWLRQ�RI�����J/PO�RI�FXOWXUH�PHGLXP��FDQ�EH�
UHFRYHUHG��FRQFHQWUDWHG�DQG�VXEVHTXHQWO\�PHDVXUHG� 

7KH�DOEXPLQ�FRQWHQW�RI�EORRG�VHUXP�IRUPV�DQ�LQVROXEOH�ILOP�RQ�WKH�LQVLGH�ZDOO�RI�WKH�
PLFURFHQWULIXJH�WXEH��XQOHVV�ORZ�SURWHLQ�ELQGLQJ�PLFURFHQWULIXJH�WXEHV�DUH�XVHG��VHH�
SDJH���,WHP������7KH�LQVROXEOH�DOEXPLQ�ILOP�DEVRUEV�PDQ\�G\HV��LQFOXGLQJ�6LUFRO�'\H��

Extracellular Matrix formed on cell culture treated T-flasks and microwell plates 
$IWHU�UHPRYLQJ�VSHQW�PHGLXP��DGG�HLWKHU�FROG�DFHWLF�DFLG�����0��RU��ZKHUH�FHOO�FXOWXUH�
H[FHHGHG�ILYH�GD\V��FROG�DFHWLF�DFLG�����0��ZLWK�SHSVLQ�����PJ/PO��LQ�WKH�IROORZLQJ�
YROXPHV��

7����IODVN�������PO ���ZHOO�SODWH�������PO�/�ZHOO�

+DUYHVW�WKHVH�H[WUDFWV�DQG�ZKHUH�FROODJHQ�FRQFHQWUDWLRQ�LV�OHVV�WKDQ�����J/100�O�
SURFHVV�XVLQJ�WKH�Collagen Isolation & Concentration Protocol �SDJH����

7ULDO�6DPSOH�GDWD�IURP�&+2�FHOOV�FXOWXUHG�LQ�D�7����IODVN�

Duration of Growth 
(hours) 

Confluence Collagen Concentration 
(µg/flask) 

Collagen Concentration 
(µg/ml) 

�4� ���� 44�4� �����
4�� ����� ���4� �����
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In-vivo samples 

Cartilage and Tissue samples obtained post-mortem from laboratory animals 
6NLQ�VDPSOHV�PD\�QRW�UHTXLUH�WKH�Collagen Isolation & Concentration Protocol. 
+RZHYHU��VRIW�WLVVXHV��VXFK�DV�OXQJ��DUH�OLNHO\�WR�UHTXLUH�WKLV�SURWRFRO��

7ULDO�6DPSOH�GDWD�IURP�PRXVH�VDPSOHV�

Tissue Sample Extraction Method Collagen Concentration 
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ASSAY PROTOCOL 

7KH�IROORZLQJ�PDQXDO�VHFWLRQV�FRQWDLQ�VXSSOHPHQWDU\�GHWDLOV�WKDW�VKRXOG�EH�UHDG�
WKURXJK��DORQJVLGH�WKH�VXSSOLHG 'General Protocol
 (supplied on separate sheet with 
each kit)��EHIRUH�WKH�DVVD\�LV�FDUULHG�RXW�

Collagen Concentration in Test Samples 

7KH�DEVRUEDQFH�YDOXHV�RI�WKH�UHDJHQW�EODQN��UHIHUHQFH�VWDQGDUGV�DQG�WHVW�VDPSOHV�DUH�
PHDVXUHG�DJDLQVW�ZDWHU���7KH�UHDJHQW�EODQN�YDOXH�VKRXOG�EH�OHVV�WKDQ������
DEVRUEDQFH�XQLWV���+LJKHU�DEVRUEDQFH�YDOXHV��GXH�WR�WUDFHV�RI�XQERXQG�G\H��ZLOO�EH�
REWDLQHG�ZKHQ�WKH�$FLG�6DOW�:DVK�VWHS�LV�RPLWWHG��

7KH�UHDJHQW�EODQN’V�DEVRUEDQFH�YDOXH�LV�VXEWUDFWHG�IURP�DOO�RI�WKH�VWDQGDUGV�DQG�WHVW�
VDPSOHV�DEVRUEDQFH�UHDGLQJV���,W�FDQ�EH�PRUH�FRQYHQLHQW�WR�VHW�WKH�PLFURSODWH�UHDGHU�
WR�]HUR�XVLQJ�WKH�UHDJHQW�EODQN�ZKHQ�ORZ�UHDJHQW�EODQN�YDOXHV�DUH�FRQVLVWHQWO\�EHLQJ�
REWDLQHG��

9DULDWLRQV�LQ�DEVRUEDQFH�YDOXHV�EHWZHHQ�GXSOLFDWH�VDPSOHV�VKRXOG�EH�PRQLWRUHG���
,QLWLDOO\�VRPH�ZLGH�YDULDWLRQV�PD\�RFFXU���,I�WKLV�LV�QRW�GXH�WR�LQDFFXUDWH�SLSHWWLQJ�WKH�
PRVW�OLNHO\�VRXUFH�RI�HUURU�LV�LQ�WKH�GUDLQDJH�VWHS���3UDFWLFH�ZLWK�GUDLQLQJ�DQG�GU\LQJ�WKH�
WRS�RI�WKH�PLFURFHQWULIXJH�WXEHV�ZLOO�OHDG�WR�D�FRQVLVWHQW�PRGH�RI�SUDFWLFH���'XSOLFDWH�
VDPSOHV�VKRXOG�UHDG�ZLWKLQ�±����RI�WKHLU�PHDQ�YDOXH����

8VLQJ�D�FRPSXWHU�VSUHDGVKHHW�SURJUDPPHG�ZLWK�JUDSKLFDO�RXWSXW�WKH�WKUHH�FROODJHQ�
UHIHUHQFH�VWDQGDUG�DEVRUEDQFH�PHDQV�VKRXOG�EH�SORWWHG�DJDLQVW�WKHLU�NQRZQ�FROODJHQ�
FRQFHQWUDWLRQV���JRLQLQJ�WKH�SRLQWV�VKRXOG�SURGXFH�D�VWUDLJKW�OLQH�JUDSK�WKDW�FDQ�EH�
H[WHQGHG�GRZQZDUGV�WR�SDVV�FORVH�WR�RU�WKURXJK�]HUR��$EVRUEDQFH�Y�&RQFHQWUDWLRQ����
([DPSOH�FDOLEUDWLRQ�FXUYHV�DUH�VKRZQ�LQ�)LJ�����

7HVW�VDPSOH�FRQFHQWUDWLRQ�YDOXHV�FDQ�EH�UHDG�RII�WKH�JUDSK�RU�FDOFXODWHG�IURP�WKH�
GHJUHH�RI�WKH�VORSH���$EVRUEDQFH�UHDGLQJV�OHVV�WKDQ������DQG�JUHDWHU�WKDQ������DUH�
XQUHOLDEOH�DQG�VDPSOHV�VKRXOG�EH�UH�DVVD\HG�DIWHU�HLWKHU�FRQFHQWUDWLRQ�RU�GLOXWLRQ�RI�
WKH�WHVW�PDWHULDO����9DOXHV�DERYH������VKRXOG�QRW�EH�IXUWKHU�GLOXWHG�ZLWK�WKH�$ONDOL�
5HDJHQW�DV�WKH�����PO�RI�6LUFRO�'\H�5HDJHQW�FDQQRW�IXOO\�G\H�VDWXUDWH�WKHVH�LQFUHDVHG�
FROODJHQ�OHYHOV��

7KH�VSHFWUXP�FKDUW�LQ�)LJ���E�RI�WKH�6LUFRO�'\H�LQ�$ONDOL�5HDJHQW�KDV�D�SHDN�PD[LPXP�
LQ�WKH�YLVLEOH�UHJLRQ�RI�����QP���7KH�DEVRUEDQFH�SHDN�LV�EURDG�DQG�PRVW�PLFURSODWH�
FRORXU�ILOWHU�W\SH�UHDGHUV�ZLOO�KDYH�D�FRORXU�ILOWHU�EHWZHHQ�����DQG����QP���7KLV�VKRXOG�
SURYLGH�DQ�DEVRUEDQFH�VORSH�VLPLODU�WR��EXW�QRW�QHFHVVDULO\�PDWFKLQJ��WKDW�RI�WKH����QP�
ILOWHU�DV�LQ�)LJ���E��

7KH�&ROODJHQ�5HIHUHQFH�6WDQGDUG�FXUYHV�ZHUH�REWDLQHG�XVLQJ�D�PLFURSODWH�UHDGHU�DQG�
DUH�SUHVHQWHG�LQ�)LJV���D�	��E�WR�RIIHU�D�JXLGH�IRU�ILOWHU�VHOHFWLRQ�LQ�RWKHU�PLFURSODWH�
UHDGHUV��
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Fig. 1b:  Absorption spectrum of the Sircol Dye in Alkali Reagent. Sirius Red is an 
anionic dye with sulfonic acid side chain groups. These groups react with side chain 
groups of the side chain present in collagen. The affinity of the dye for collagen is due 
to the elongated dye molecules becoming aligned parallel to the long rigid structure of 
native collagen. 

 Fig. 1a:  Molecular structure of Sircol Dye (Sirius Red). 
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Fig. 2b:  Collagen Reference Standards, 0 ± 50.0 µg 
using 1000µl of Alkali Reagent to recover the collagen bound dye. 

Fig. 2a:  Collagen Reference Standards, 0 ± �� µg 
using ���µl of Alkali Reagent to recover the collagen bound dye. 
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Sircol Soluble Collagen Assay 
General Protocol 

Detection Limit:  1.0 µg/100µl (10µg/ml) 

Time required:   1.5 hours 

Set Up Assay 

Commence Assay 

/DEHO�D�VHW�RI����PO�PLFURFHQWULIXJH�WXEHV��

If sufficient�WHVW�material is available run duplicate samples. 

Prepare: 

Centrifuge      

0DNH�HDFK�VWDQGDUG�XS� WR�����O�XVLQJ� WKH�VDPH�VROYHQW�DV� WKH�
5HDJHQW�EODQNV��

Test samples ��XVH�YROXPHV�EHWZHHQ����DQG�����O�DQG�PDNH�XS�
WR� ����O�� :KHUH�WKHUH�LV�QR�SUHYLRXV�NQRZOHGJH�RI�WKH�FROODJHQ�
FRQWHQW� ��� RU� ����O� RI� WKH� WHVW� PDWHULDO� LV� VXJJHVWHG� IRU� D�
WULDO�UXQ��

7R�HDFK�WXEH�DGG�6LUFRO�'\H�5HDJHQW�����PO���

���PO�RI�G\H�LV�UHTXLUHG�WR�IXOO\�VDWXUDWH�WKH�FROODJHQ�PROHFXOHV�
ZLWKLQ�D�����O�VDPSOH�YROXPH���

&DS�WXEHV��PL[�E\�LQYHUWLQJ�FRQWHQWV�DQG�SODFH�WXEHV�LQ�D�JHQWOH�
PHFKDQLFDO�VKDNHU�IRU����PLQXWHV���RU�PDQXDOO\�PL[�DW���PLQXWH�
LQWHUYDOV���

'XULQJ�WKLV�WLPH�SHULRG�D�FROODJHQ�G\H�FRPSOH[�ZLOO�IRUP�DQG�
SUHFLSLWDWH�RXW�IURP�WKH�VROXEOH�XQERXQG�G\H��

7UDQVIHU�WKH�WXEHV�WR�D�PLFURFHQWULIXJH�DQG�VSLQ�DW��3����[�J�IRU�
���PLQXWHV� &DUHIXOO\�LQYHUW�DQG�GUDLQ�WXEHV�

Important:ILUPO\�SDFNLQJ�WKH�FROODJHQ�G\H�FRPSOH[�DW�WKH�ERWWRP�
RI�WKH�WXEHV�LV�UHTXLUHG�WR�DYRLG�DQ\�SHOOHW�ORVV�GXULQJ�GUDLQLQJ�RI�
XQERXQG�G\H��/RQJHU FHQWULIXJH WLPHV FDQ EH XVHG LI UHTXLUHG�

• 5HDJHQW�EODQNV�������O�RI�GHLRQLVHG�ZDWHU�RU������0
DFHWLF�DFLG�RU�IUHVK�FHOO�FXOWXUH�PHGLXP�RU�H[WUDFWLRQ
EXIIHU�

• &ROODJHQ�VWDQGDUGV���'HSHQGLQJ�RQ�WKH�DVVD\�UDQJH
UHTXLUHG�SUHSDUH�DOLTXRWV�FRQWDLQLQJ��DW�OHDVW��WKH
IROORZLQJ�

D� ��������DQG����J�RI��&ROODJHQ�5HIHUHQFH�6WDQGDUG�

E� ���������DQG����J�RI�&ROODJHQ�5HIHUHQFH�6WDQGDUG�

www.biocolor.co.uk 



Centrifuge

Centrifuge

Washing and Draining 

Release and Recovery of 
Collagen Bound Dye 

Measurement�

If sample absorbance values are at the top end of the standard curve the assay 
should be repeated and a set of higher concentration standards (15, 30 and 50µg) 
used, together with 1000µl of alkali reagent rather than 250µl.  The assay is 
completed as above. 

Centrifuge

Centrifuge

www.biocolor.co.uk 

*HQWO\�OD\HU�RQ����ȝO�RI�LFH�FROG�$FLG�6DOW�:DVK�
5HDJHQW�WR�WKH�FROODJHQ�G\H�SHOOHW�WR�UHPRYH�XQERXQG�
G\H�IURP�WKH�VXUIDFH�RI�WKH�SHOOHW�DQG�WKH�LQVLGH�
VXUIDFH�RI�WKH PLFURFHQWULIXJH�WXEH��1%��GR�QRW�XVH�
WKH�$FLG�6DOW�:DVK�LQ�LW
V�FRQFHQWUDWHG�IRUP�

&HQWULIXJH�DW��3����[�J�IRU����PLQXWHV��
'UDLQ�WKH�ZDVK�LQWR�D�ZDVWH�FRQWDLQHU�DQG�FDUHIXOO\
UHPRYH�DQ\�IOXLG�IURP�WKH�OLS�RI�WKH�WXEHV�XVLQJ�FRWWRQ�
ZRRO�EXGV���

$GG�$ONDOL�5HDJHQW�WR�UHDJHQW�EODQNV��VWDQGDUGV�DQG�
VDPSOHV�DV�IROORZV�

D� $GG�����O�$ONDOL�5HDJHQW�LI�XVLQJ�&ROODJHQ
5HIHUHQFH�6WDQGDUG�LQ�WKH�UDQJH��������J�

E� $GG������O�$ONDOL�5HDJHQW�LI�XVLQJ�&ROODJHQ
5HIHUHQFH�6WDQGDUG�LQ�WKH�UDQJH��������J�

5HFDS�WXEHV�DQG�UHOHDVH�WKH�FROODJHQ�ERXQG�G\H�LQWR�
VROXWLRQ���$�YRUWH[�PL[HU�LV�VXLWDEOH��

:KHQ�DOO�RI�WKH�ERXQG�G\H�KDV�EHHQ�GLVVROYHG��XVXDOO\�
ZLWKLQ���PLQXWHV��WKH�VDPSOHV�DUH�UHDG\�IRU�
PHDVXUHPHQW���7KH�FRORXU�LV�OLJKW�VWDEOH��EXW�VKRXOG�EH�
UHDG�ZLWKLQ���WR���KRXUV���.HHS�WXEHV�FDSSHG�XQWLO�UHDG\�
WR�PHDVXUH�$EVRUEDQFH�� 

7UDQVIHU�����O�RI�HDFK�VDPSOH�WR�LQGLYLGXDO�ZHOOV�RI�D����
PLFUR�ZHOO�SODWH���NHHS�D�UHFRUG�PDS�RI�WKH�FRQWHQWV�RI�
HDFK�ZHOO��$��WR�+�����

6HW�WKH�PLFURSODWH�UHDGHU�WR����QP��RU�WKH�FORVHVW�
PDWFKLQJ�EOXH�JUHHQ�FRORXU�ILOWHU��

0HDVXUH�DEVRUEDQFH�DJDLQVW�ZDWHU�IRU�WKH�UHDJHQW�
EODQNV��VWDQGDUGV�DQG�WHVW�VDPSOHV��
2EWDLQ�FROODJHQ�FRQFHQWUDWLRQV�IURP�WKH�6WDQGDUG�
&XUYH���'XSOLFDWHV�VKRXOG�EH�FORVH�WR������RI�WKHLU�
PHDQ�YDOXH��




