
DEPARTMENT OF HEALTH&. HUMAN SERVICES 

HemoCue, Incorporated 

c/o R.J. Slomoff 
9229 Cranford Drive 
Potomac, Maryland 20854 

Re: k032203 

AUG 2 5 2003 

Trade/Device Name: HemoCue® Hb 201 + System 
Regulation Number: 21 CFR § 864.5620 
Regulation Name: Automated Hemoglobin System 
Regulatory Class: II 
Product Code: GKR 
Dated: July 14, 2003 
Received: July 31, 2003 

Dear Mr. Slomoff: 

Food and Drug Administration 
2098 Gaither Road 
Rockville MD 20850 

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

If your device is classified (see above) into either class II (Special Controls) or class III (PMA), it 
may be subject to such additional controls. Existing major regulations affecting your device can 
be found in Title 21, Code of Federal Regulations (CFR), Parts 800 to 895. In addition, FDA 
may publish further announcements concerning your device in the Federal Register. 

Please be advised that FDA's issuance of a substantial equivalence determination does not mean 
that FDA has made a determination that your device complies with other requirements of the Act 
or any Federal statutes and regulations administered by other Federal agencies. You must 
comply with all the Act's requirements, including, but not limited to: registration and listing (21 
CFR Part 807); labeling (21 CFR Parts 801 and 809); and good manufacturing practice 
requirements as set forth in the quality systems (QS) regulation (21 CFR Part 820). This letter 
will allow you to begin marketing your device as described in your Section 51 O(k) premarket 
notification. The FDA finding of substantial equivalence of your device to a legally marketed 
predicate device results in a classification for your device and thus, permits your device to 
proceed to the market. 
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If you desire specific information about the application of labeling requirements to your device, 
or questions on the promotion and advertising of your device, please contact the Office ofln 
Vitro Diagnostic Device Evaluation and Safety at (301) 594-3084. Also, please note the 
regulation entitled, "Misbranding by reference to premarket notification" (21CFR Part 807.97). 
You may obtain other general information on your responsibilities under the Act from the 
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number 
(800) 638-2041 or (301) 443-6597 or at its Internet address 
http://www.fda.gov/cdrh/dsma/dsmamain.html. 

Enclosure 

Sincerely yours, 

Steven I. Gutman, M.D., M.B.A. 
Director 
Office of In Vitro Diagnostic Device Evaluation and Safety 
Center for Devices and Radiological Health 
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510(k) Number: ~ 03 2,~ 0 3 
Device Name: HemoCue® Hb 201+ System 

Indications For Use: 

Quantitative determination of hemoglobin in capillary, venous and arterial 
whole blood. 

The HemoCue® Hb 201 Microcuvettes are intended for use in the HemoCue® 
Hb 20 1 + analyzer. The HemoCue 201 system is used for the quantitative 
determination of hemoglobin in blood using a specially designed analyzer, the 
HemoCue Hb 201 + analyzer, and specially designed microcuvettes the 
HemoCue Hb 20 1 Microcuvettes. The HemoCue Hb 201 + analyzer is only to 
be used with HemoCue Hb 201 Microcuvettes. 

The reagents/microcuvettes and the analyzer form an analytical system. The 
HemoCue Hb 201 + analyzer is only to be used together with HemoCue Hb 201 
microcuvettes. The use of any other device in the HemoCue Hb 201 + analyzer 
except the HemoCue Hb 20 1 microcuvettes is neither supported nor 
recommended by HemoCue, and could give erroneous results with serious 
clinical consequences. 

The HemoCue Hb 101 microcuvettes are for in vitro diagnostic use only. 

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

Concurrence ofCDRH, Office ofDevice Evaluation (ODE) 

~ i:r/;, 
Office of In Vitro Diagnostic Device 
Evaluation and Safety 

s 1 O(k} t< 0 j :;;.:;_ lJ 3 

(Optional Format 3-1 0-98) 

ooo 
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DCC Coversheet for Documents Deleted or 
Withdrawn from eCopy Hold 

Today's Date: 3/26/14 

Complete Document Numbers: 
K041234/A001 
K041230/A002 
K032203/A002 
K020935/A003 
K962415/A004 
K961312/A006 
K961311/A002 
K943432/A003 
K911141/A003 

These specific documents were not entered into the review 
queue because: 

X they were deleted based on lack of response to the 

eCopy hold letter(s). 

D they were withdrawn based on request from the 

applicant. 

I 
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DCC Coversheet for Documents Deleted or 
Withdrawn from eCopy Hold 

Today's Date: 3/26/14 

Complete Document Numbers: 
K041234/A001 
K041230/A002 
K032203/A002 
K020935/A003 
K962415/A004 
K961312/A006 
K961311/A002 
K943432/A003 
K911141/A003 

These specific documents were not entered into the review 

queue because: 

X they were deleted based on lack of response to the 

eCopy hold letter(s). 

0 they were withdrawn based on request from the 

applicant. 

I 
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Allen, Samie Niver 

From: 
Sent 
To: 
Cc: 
Subject: 
Attachments: 

Roderick, 

Allen, Samie Niver 
Wednesday, March 26, 2014 4:51 PM 
· rcastillo@ focusdx.com' 
DCC letters 
See attached list of 9 510(k) amendments 
Focus list.pdf 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration (FDA) previously 
informed you that the document referenced above was on eCopy hold. 

The Federal Food, Drug, and Cosmetic Act (the Act), as amended by section 1136 of the Food and Drug Administration 
Safety and Innovation Act (FDASIA), authorizes FDA to require an eCopy for certain types of submissions. You 
received at least one letter stating that your document above was on eCopy hold because either you did not provide an 
cCopy or you provided an eCopy that did not meet the technical standards described in the eCopy guidance document, 
"eCopy Program for Medical Device Submissions" at 
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM313794.pdf. 

Over 180 days has elapsed, and CDRH has not received an eCopy that meets the technical standards. Accordingly, we arc 
withdrawing the document specified above and closing it in our database without it being put into the queue for review by 
FDA staff. If you choose to resubmit, a new number will be assigned, and your new submission will be subject to cCopy 
processing. Furthermore, your new document may be subject to a user fee. 

If you have any questions concerning this letter, please contact the eCopy Program Coordinators at (240) 402-3717 or at 
CD RH -eCopyi nfo@fda.hhs.gov. 

Thanks, 
Samie Allen, CAPT, USPHS 
Policy Analyst 
FDNCDRH/ODE 
samie.allcn@fda.hhs.gov 
301-796-6055 

1 
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DEPARTMENT OF HEAL Til & HUMAN SERVICES 

May 23,2013 

R.J. Slomoff 
Hemocue, Inc. 

eCopy Hold Letter 

C/0 Robert Joel Slomof, 9229 Cranford Drive 
Potomac, MD 20854 

Dear R.J. Slomoff: 

Public Health Service 

Food and Drug Administration 
Center for Dcvaces and Radaoloeicalllcalth 
Document Control Center W066-G609 
I 0903 New llampshire A venue 
Silver Spring. MD 20993-0002 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration (FDA) 
has received your submission. This submission has been assigned the following unique document 
control number below. Failure to reference this assigned number in future correspondence may result in 
processing delays. 

51 O(k) Number: K961311/A002 
Device: Hemocue B-Giucose System 
Dated: 20-MA Y -2013 
Received: 23-MA Y -2013 

The Federal Food, Drug, and Cosmetic Act (the Act), as amended by section 1136 of the Food and Drug 
Administration Safety and Innovation Act (FDASIA), authorizes FDA to require an electronic copy 
(eCopy) for certain types of submissions. An eCopy is an exact duplicate of a paper submission, created 
and submitted on a CD, DVD, or flash drive, accompanied by a signed cover letter and the complete 
original paper submission. This authorization applies to the original, amendments, supplements, and 
reports, as applicable, for your submission type. 

You have received this letter because you have either not provided an eCopy or you provided an 
eCopy that failed the loadin~ orocess because it did not conform to the technical specifications. If 
you provided an eCopy that fatled the loading process, then!.lease see the attached document that 
identifies all reasons for the failure that need to be addresse . 

Please write the specific submission number identified above AND "Replacement eCopy" directly on the 
CD (or other media) and send that with a paper copy of your cover letter (revised if applicable) to the 
CDRH Document Control Center (DCC) at the address below. 

Food and Drug Administration 
Center for Devices and Radiological Health 

Document Control Center W066-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

When your Replacement eCopy has been received and been verified as a valid eCopy, review of 
this submission will start as of that date. 
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For more information about FDA's new eCopy program, includin~ the new technical standards for an 
eCopy, refer to the guidance document, "eCopy Program for Medtcal Device Submissions" at 
http://www.fda.gov/downloads/MedicaiDevices/DeviceRegulationandGuidanceiGuidanceDocuments/UC 
M313 794.pdt: In addition, we strongly encourage you to visit FDA's eSubmitter website at 
http://www.fda.gov/Forlndustrv/FDAeSubmitter/ucm221506.htm in order to develop an eCopy in 
accordance with the new technical standards prior to sending it to FDA. 

If you have any questions concerning this Jetter, please contact the eCopy Program Coordinators at 
(240) 402-3717 or at CDRH-eCopvinfo@fda.hhs.gov. 

Sincerely yours, 
Samie Allen 
Policy Analyst 
Office of Device Evaluation 
Center for Devices and Radiological Health 
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Pugh, Dominique * 

~rom: 
... ent: 
To: 
Cc: 
Subject: 
Attachments: 

Tracking: 

Pugh, Dominique * 
Thursday, May 23, 2013 4:16 PM 
RCASTillO@ FOCUSDX.COM 
DCCletters 
K961311/A002 ECOPY HOLD lETIER - NO ECOPY PROVIDED 
K961311-A002.pdf 

Recipient 

RCASTILLO@FOCUSDX.COM 

DCC Letters 

1 

Delivery 

Delivered: S/23/2013 4:16 PM 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

May 23,2013 

Clas Runnberg, Business Director 
Hemocue, Inc. 
23263 Madero, Suite A 
Mission Viejo, CA 92691 

Dear Clas Runnberg: 

eCopy Hold Letter 

Public Health Service 

Food and Drug AdmmiStration 
Center for Dev1ces and Radiologlcalllealth 
Document Control Center W066-G609 
I 0903 New llampshirc Avenue 
S1l\Cr Spring. MD 20993..0002 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration (FDA) 
has received your submission. This submission has been assigned the following unique document 
control number below. Failure to reference this assigned number in future correspondence may result in 
processing delays. 

510(k) Number: K962415/A004 
Device: Hemocue B-Gicose System 
Dated: 20-MA Y -2013 
Received: 23-MA Y -2013 

The Federal Food, Drug, and Cosmetic Act (the Act), as amended by section 1136 of the Food and Drug 
Administration Safety and Innovation Act (FDASIA), authorizes FDA to require an electronic copy 
(eCopy) for certain types of submissions. An eCopy is an exact duplicate of a paper submission, created 
and submitted on a CD, DVD, or flash drive, accompanied by a signed cover letter and the complete. 
original paper submission. This authorization applies to the original, amendments, supplements, and 
reports, as applicable, for your submission type. · 

You have received this letter because you have either not provided an eCopy or you provided an 
eCopy that failed the loadin~ process because it did not conform to the technical specifications. If 
vou provided an eCopy that fa"ed the loading process, then please see the attached document that 
Identifies all reasons for the failure that need to be addressed. 

Please write the specific submission number identified above AND "Replacement eCopy" directly on the 
CD (or other media) and send that with a paper copy of your cover letter (revised if applicable) to the 
CDRH Document Control Center (DCC) at the address below. 

Food and Drug Administration 
Center for Devices and Radiological Health 

Document Control Center W066-G609 
1 0903 New Hampshire A venue 
Silver Spring, MD 20993-0002 

When your Replacement eCopy has been received and been verified as a valid eCopy, review of 
this submission will start as of that date. 
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For more information about FDA's new eCopy program, includin~ the new technical standards for an 
eCopy, refer to the guidance document, "eCopy Program for Med1cal Device Submissions" at 
http://www.fda.gov/downloads/MedicaiDevices/DeviceRegulationandGuidance/GuidanceDocuments/lJC 
M313 794.pdf. In addition, we strongly encourage you to visit FDA's eSubmitter website at 
http://www.fda.gov/Forlndustrv/FDAeSuhmitter/ucm221506.htm in order to develop an eCopy in 
accordance with the new technical standards prior to sending it to FDA. 

If you have any questions concerning this letter, please contact the eCopy Program Coordinators at 
(240) 402-3717 or at CDRH-eCopvinfor@fda.hhs.gov. 

Sincerely yours, 
Samie Allen 
Policy Analyst 
Office of Device Evaluation 
Center for Devices and Radiological Health 
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Pugh, Dominique * 

~rom: 
.... ent: 
To: 
Cc: 
Subject: 
Attachments: 

Tracking: 

Pugh, Dominique * 
Thursday, May 23, 2013 4:07 PM 
RCASTILLO@FOCUSDX.COM 
DCC Letters 
K962415/A004 ECOPY HOLD LETTER- NO ECOPY PROVIDED 
K962415-A004.pdf 

Recipient 

RCASTILLO@FOCUSDX.COM 

DCCLetters 

1 

Delivery 

Delivered: 5/23/2013 4:07 PM 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

May 23,2013 

R.J. Slomoff 
Hemocue, Inc. 
23263 Madero, Suite A 
Mission Viejo, CA 92691 

Dear R.J. Slomoff: 

eCopy Hold Letter 

Public Health Service 

Food and Drug Admimstration 
Center for Devices and Radiological! kahh 
Document Control Center W066-G609 
I 0903 New llampshirc A venue 
Silver Spring. MD 20993-0002 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration (FDA) 
has received your submission. This submission has been assigned the following unique document 
control number below. Failure to reference this assigned number in future correspondence may result in 
processing delays. 

SJO(k) Number: K943432/A003 
Device: Hemocue B-Giucose System 
Dated: 20-MA Y -2013 
Received: 23-MA Y -20 13 

The Federal Food, Drug, and Cosmetic Act (the Act), as amended by section 1136 ofthe Food and Drug 
Administration Safety and Innovation Act (FDASIA), authorizes FDA to require an electronic copy 
( cCopy) for certain types of submissions. An eCopy is an exact duplicate of a paper submission, created 
and submitted on a CD, DVD, or flash drive, accompanied by a signed cover letter and the complete 
original paper submission. This authorization applies to the original, amendments, supplements, and 
reports, as applicable, for your submission type. 

You have received this letter because you have either not provided an eCopy or you provided an 
eCopy that failed the loadin~ process because it did not conform to the technical specifications. If 
you provided an eCopy that fa1led the loading process, then please see the attached document that 
identifies all reasons for the failure that need to be addressed. 

Please write the specific submission number identified above AND "Replacement cCopy" directly on the 
CD (or other media) and send that with a paper copy of your cover letter (revised if applicable) to the 
CDRH Document Control Center (DCC) at the address below. 

Food and Drug Administration 
Center for Devices and Radiological Health 

Document Control Center W066-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

When your Replacement eCopy has been received and been verified as a valid eCopy, review of 
this submission will start as of that date. 
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For more information about FDA's new eCopy program, includin~ the new technical standards for an 
eCopy, refer to the guidan~e document, "eCopy Program for Med1cal Device Submissions" at 
http://www.fda.gov/downloads/McdicaiDeviccs/DeviceRegulationandGuidancc/GuidanceDocumcnts/UC 
M313 794.pdf. In addition, we strongly encourage you to visit FDA's eSubmitter website at 
http://www.fda.gov/FOI'Industrv/FDAeSubmittcr/ucm221506.htm in order to develop an eCopy in 
accordance with the new technical standards prior to sending it to FDA. 

lfyou have any questions concerning this letter, please contact the eCopy Program Coordinators at 
(240) 402-3717 or at CDRH-eCopvinfor@fda.hhs.gov. 

Sincerely yours, 
Samie Allen 
Policy Analyst 
Office of Device Evaluation 
Center for Devices and Radiological Health 
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Pugh, Dominique * 

~rom: 
o~ent: 

To: 
Cc: 
Subject: 
Attachments: 

Tracking: 

Pugh, Dominique * 
Thursday, May 23, 2013 4:04 PM 
RCASTILLO@ FOCUSDX.COM 
DCC Letters 
K943432/A003 ECOPY HOLD LEITER- NO ECOPY PROVIDED 
K943432-A003.pdf 

Recipient 

RCASTILLO@FOCUSDX.COM 

DCCLetters 

1 

Delivery 

Delivered: S/23/2013 4:04 PM 
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DEPARTMENT OF HEALTH & IIUMAN SERVICES 

May 23,2013 

R. Slomoff, Consultant To Hemocue, Inc. 
Hemocue, Inc. 
C/0 R.J. Slomoff 
9229 Cranford Dr. 
Potomac, MD 20854 

Dear R. Slomoff: 

eCopy Hold Letter 

Public Health Service 

Food and Drug Administmtion 
Center lor Devices and Radiological Health 
Dccument Control Center W066-G609 
10903 New llampsh1re Avenue 
Silver Spring. MD 20993-0002 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration (FDA) 
has received your submission. This submission has been assigned the following unique document 
control number below. Failure to reference this assigned number in future correspondence may result in 
processing delays. 

51 O(k) Number: K032203/ A002 
Device: Hemocue Hemoglobin 20 I + System Article 12 I 704 
Dated: 20-MA Y -20 I 3 
Received: 23-MA Y -2013 

The Federal Food, Drug, and Cosmetic Act (the Act), as amended by section 1136 of the Food and Drug 
Administration Safety and Innovation Act (FDASIA), authorizes FDA to require an electronic copy 
(eCopy) for certain types of submissions. An eCopy is an exact duplicate of a paper submission, created 
and submitted on a CD, DVD, or flash drive, accompanied by a signed cover letter and the complete 
original paper submission. This authorization applies to the original, amendments, supplements, and 
reports, as applicable, for your submission type. 

You have received this letter because you have either not provided an eCopy or you provided an 
eCo that failed the loadin rocess because it did not conform to the technical s ecitications. If 
you provided an eCopy that failed the loadmg process, t ten!.lease see the attached document that 
identifies all reasons for the failure that need to be addresse . 

Please write the specific submission number identified above AND "Replacement eCopy" directly on the 
CD (or other media) and send that with a paper copy of your cover letter (revised if applicable) to the 
CDRH Document Control Center (DCC) at the address below. 

Food and Drug Administration 
Center for Devices and Radiological Health 

Document Control Center W066-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

When your Replacement eCopy has been received and been verified as a valid eCopy, review of 
this submission will start as of that date. 
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For more information about FDA's new eCopy program, includin~ the new technical standards for an 
eCopy, refer to the guidance document, "eCopy Program for Med1cal Device Submissions" at 
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocumentsiUC 
M313 794.pdf. In addition, we strongly encourage you to visit FDA's eSubmitter website at 
http://www.fda.gov/Forlndustrv/FDAeSubmitter/ucm221506.htm in order to develop an eCopy in 
accordance with the new technical standards prior to sending it to FDA. 

If you have any questions conceming this letter, please contact the eCopy Program Coordinators at 
(240) 402-3717 or at CDRH-eCopvinfor@fda.hhs.gov. 

Sincerely yours, 
Samie Allen 
Policy Analyst 
Office of Device Evaluation 
Center for Devices and Radiological Health 
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~rom: 
· .;ent: 

To: 
Cc: 
Subject: 
Attachments: 

Tracking: 

Pugh, Dominique * 
Thursday, May 23. 2013 4:15 PM 
RCASTILLO@ FOCUSDX.COM 
DCC Letters 
K032203/A002 ECOPY HOLD LETIER- NO ECOPY PROVIDED 
K032203-A002.pdf 

Recipient 

RCASTILLO@FOCUSDX.COM 

DCC Letters 

1 

Delivery 
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DEPARTMENT OF HEAL Til & HUMAN SERVICES 

May 23,2013 

Robert Slomof 
Hemocue, Inc. 

eCopy Hold Letter 

C/0 Robert Joel Slomof, 9229 Cranford Drive 
Potomac, MD 20854 

Dear Robert Slomof: 

Public Health Service 

food and Drug Admmistrauon 
C cmer for De\' tees and Radmlogtcal Hcahh 
Document Control Center W066-G609 
I 0903 New llampshire A venue 
Stiver Spring. MD 20993-0002 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration (FDA) 
has received your submission. This submission has been assigned the following unique document 
control number below. Failure to reference this assigned number in future correspondence may result in 
processing delays. 

5 I O(k) Number: K 961312/ A006 
Device: Hemocue B-Hemoglobin System 
Dated: 20-MA Y -20 13 
Received: 23-MA Y -2013 

The Federal Food, Drug, and Cosmetic Act (the Act), as amended by section 1136 of the Food and Drug 
Administration Safety and Innovation Act (FDASIA), authorizes FDA to require an electronic copy 
(eCopy) for certain types of submissions. An eCopy is an exact duplicate of a paper submission, created 
and submitted on a CD, DVD, or flash drive, accompanied by a signed cover letter and the complete 
original paper submission. This authorization applies to the original, amendments, supplements, and 
reports, as applicable, for your submission type. 

You have received this letter because you have either not provided an eCopy or you provided an 
eCopy that failed the loadin~ process because it did not conform to the technical specifications. If 
you provided an eCopy that faded the loading process, then please see the attached document that 
identifies all reasons for the failure that need to be addressed. 

Please write the specific submission number identified above AND "Replacement eCopy" directly on the 
CD (or other media) and send that with a paper copy of your cover letter (revised if applicable) to the 
CDRH Document Control Center (DCC) at the address below. 

Food and Drug Administration 
Center for Devices and Radiological Health 

Document Control Center W066-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

When your Replacement eCopy has been received and been verified as a valid eCopy, review of 
this submission will start as of that date. 
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For more information about FDA's new eCopy program, includins the new technical standards for an 
eCopy, refer to the guidance document, "eCopy Program for Medtcal Device Submissions" at 
http://www .fda.gov/downloads/MedicaiDevices/DeviccRegulationandGuidance/GuidanceDocuments/lJC 
M313 794.pdf. In addition, we strongly encourage you to visit FDA's eSubmitter website at 
http://www.fda.gov/Forlndustrv/FDAcSubmitter/ucm221506.htm in order to develop an eCopy in 
accordance with the new technical standards prior to sending it to FDA. 

If you have any questions concerning this letter, please contact the eCopy Program Coordinators at 
(240) 402-3717 or at CDRH-eCopvinfo@fda.hhs.gov. 

Sincerely yours, 
Samie Allen 
Policy Analyst 
Office of Device Evaluation 
Center for Devices and Radiological Health 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

May 23,2013 

R.J. Slomoff, Consultant 
Hemocue, Inc. 
C/0 R.J. Slomoff 
9229 Cranford Dr. 
Potomac, MD 20854 

Dear R.J. Slomoff: 

eCopy Hold Letter 

Public Health Sen·ice 

Food and Drug Administration 
Center for Dc\'ices and Rad1olog1cal H.:;1hh 
Document Control Center W066-G609 
I 0903 New llampshire A venue 
S1lvcr Spnng. MD 20993-0002 

The Center for Devices and Radiological Health (CDRI-1) of the Food and Drug Administration (FDA) 
has received your submission. This submission has been assigned the following unique document 
control number below. Failure to reference this assigned number in future correspondence may result in 
processing delays. 

51 O(k) Number: K020935/ A003 
Device: Hemocue Glucose 201 System, Article Number 120706 
Dated: 20-MAY-2013 
Received: 23-MA Y -20 13 

The Federal Food, Drug, and Cosmetic Act (the Act), as amended by section 1136 of the Food and Drug 
Administration Safety and Innovation Act (FDASIA), authorizes FDA to require an electronic copy 
(eCopy) for certain types of submissions. An eCopy is an exact duplicate of a paper submission, created 
and submitted on a CD, DVD, or flash drive, accompanied by a signed cover letter and the complete 
original paper submission. This authorization applies to the original, amendments, supplements, and 
reports, as applicable, for your submission type. 

You have received this letter because you have either not provided an eCopy or you provided an 
eCopy tbat failed the loadin~ process because it did not conform to the technical specifications. If 
you provided an eCopy that fa1led the loading process, then please see the attached document that 
identifies all reasons for the failure that need to be addressed. 

Please write the specific submission number identified above AND "Replacement eCopy" directly on the 
CD (or other media) and send that with a paper copy of your cover letter (revised if applicable) to the 
CDRH Document Control Center (DCC) at the address below. 

Food and Drug Administration 
Center for Devices and Radiological Health 

Document Control Center W066-G609 
I 0903 New Hampshire A venue 
Silver Spring, MD 20993-0002 

When your Replacement eCopy bas been received and been verified as a valid eCopy, review of 
this submission will start as of that date. 

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



For more information about FDA's new eCopy program, includin~ the new technical standards for an 
cCopy, refer to the guidance document, "eCopy Program for Medtcal Device Submissions" at 
http://ww\\.fda.gov/downloads/McdicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/lJC 
M313794.pdt: In addition, we strongly encourage you to visit FDA's eSubmitter website at 
http://www.fda.gov/Forlndustrv/FDAeSubmittcr/ucm221506.htm in order to develop an eCopy in 
accordance with the new technical standards prior to sending it to FDA. 

If you have any questions concerning this letter, please contact the eCopy Program Coordinators at 
(240) 402-3717 or at CDRH-eCopvinfor@fda.hhs.gov. 

Sincerely yours, 
Samie Allen 
Policy Analyst 
Office of Device Evaluation 
Center for Devices and Radiological Health 

Records processed under FOIA Request 2014-5422; Released 10/29/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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DEPARTMENT OF HEALTH & IIUMAN SERVICES 

May 23,2013 

R.J. Slomoff, Consultant To Hemocue Inc 
Hemocue, Inc. 
C/0 R.J. Slomoff 
9229 Cranford Dr. 
Potomac, MD 20854 

Dear R.J. Slomoff: 

eCopy Hold Letter 

Public Health Service 

Food and Drug Administration 
Center for Dcv•c~'S and Radiolog1calllealth 
Document Control Center \V066.(i609 
10903 New llampshire Avenue 
Silver Spring. MD 20993-0002 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration (FDA) 
has received your submission. This submission has been assigned the following unique document 
control number below. Failure to reference this assigned number in future correspondence may result in 
processing delays. 

51 O(k) Number: K041230/ A002 
Device: Clinical Laboratory Analyzing System 
Dated: 20-MAY-2013 
Received: 23-MA Y -2013 

The Federal food, Drug, and Cosmetic Act (the Act), as amended by section 1136 of the Food and Drug 
Administration Safety and Innovation Act (FDASIA), authorizes FDA to require an electronic copy 
(eCopy) for certain types of submissions. An cCopy is an exact duplicate of a paper submission, created 
and submitted on a CD, DVD, or flash drive, accompanied by a signed cover letter and the complete 
original paper submission. This authorization applies to the original, amendments. supplements, and 
reports, as applicable, for your submission type. 

You have received this Jetter because ou have either not rovided an eCo or ou rovided an 
eCopy that failed the loading process because it did not conform to the technical specifications. I 
rou provided an eCopy that failed the loading process, then!.lease see the attached document that 
adentifies all reasons for the failure that need to be addresse . 

Please write the specific submission number identified above AND "Replacement eCopy" directly on the 
CD (or other media) and send that with a paper copy of your cover letter (revised if applicable) to the 
CDRH Document Control Center (DCC) at the address below. 

Food and Drug Administration 
Center for Devices and Radiological Health 

Document Control Center W066-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

When your Replacement eCopy has been received and been verified as a valid eCopy. review of 
this submission will start as of that date. 

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



For more information about FDA's new eCopy program, includin~ the new technical standards for an 
eCopy, refer to the guidance document, "eCopy Program for Medacal Device Submissions" at 
http://\vww.fda.gov/downloads/MedicaiDevices/DcviceRegulationandGuidance/GuidanceDocuments/UC 
M3 13 794.pdf. In addition, we strongly encourage you to visit FDA's eSubmitter website at 
http://www.fda.gov/Forlndustrv/FDAeSubmittcr/ucm221506.htm in order to develop an eCopy in 
accordance with the new technical standards prior to sending it to FDA. 

If you have any questions concerning this letter, please contact the cCopy Program Coordinators at 
(240) 402-3717 or at CDRH-eCopvinfor@fda.hhs.gov. 

Sincerely yours, 
Samie Allen 
Policy Analyst 
Office of Device Evaluation 
Center for Devices and Radiological Health 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

May 23,2013 

R.J. Slomoff, Consultant To Hemocue Inc. 
Hemocue, Inc. 
C/0 R.J. Slomoff 
9229 Cranford Dr. 
Potomac, MD 20854 

Dear R.J. Slomoff: 

eCopy Hold Letter 

Public Health Service 

Food and [)rug Administration 
Center for De\'ices and Radiologacal Health 
Document Control Center W066-G609 
10903 New llampshire Avenue 
Silver Spring. MD 20993-0002 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration (FDA) 
has received your submission. This submission has been assigned the following unique document 
control number below. Failure to reference this assigned number in future correspondence may result in 
processing delays. 

5 I O(k) Number: K04 I 234/ AOO I 
Device: Hemocue Hemoglobin 20 I dm Analyzing System 
Dated: 20-MA Y -20 I 3 
Received: 23-MA Y -20 13 

The Federal Food, Drug, and Cosmetic Act (the Act), as amended by section I 136 of the Food and Drug 
Administration Safety and Innovation Act (FDASIA), authorizes FDA to require an electronic copy 
(eCopy) for certain types of submissions. An eCopy is an exact duplicate of a paper submission, created 
and submitted on a CD, DVD. or flash drive, accompanied by a signed cover letter and the complete 
original paper submission. This authorization applies to the original, amendments, supplements, and 
reports, as applicable, for your submission type. 

You have received this letter because you have either not provided an eCopy or you provided an 
eCopy that failed the loading process because it did not conform to the technical specifications.lf 
you provided an eCopy that failed the loading process, then!.lease see the attached document that 
identifies all reasons for the failure that need to be addresse . 

Please write the specific submission number identified above AND "Replacement eCopy" directly on the 
CD (or other media) and send that with a paper copy of your cover letter (revised if applicable) to the 
CDRH Document Control Center (DCC) at the address below. 

Food and Drug Administration 
Center for Devices and Radiological Health 

Document Control Center W066-G609 
I 0903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

When your Replacement eCopy has been received and been verified as a valid eCopy, review of 
this submission will start as of that date. 

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



"" \ 

For more information about FDA's new eCopy program, includin~ the new technical standards for an 
eCopy, refer to the guidance document, "eCopy Program for Med1cal Device Submissions" at 
http://www.fda.gov/downloads/MedicaiDevices/DeviceRegulationandGuidancc/GuidanceDocumcnts/UC 
M3 13 794.pdf. In addition, we strongly encourage you to visit FDA's eSubmitter website at 
http://www.fda.gov/Forlndustrv/FDAeSubmitter/ucm221506.htm in order to develop an eCopy in 
accordance with the new technical standards prior to sending it to FDA. 

If you have any questions conceming this letter, please contact the eCopy Program Coordinators at 
(240) 402-3717 or at CDRH-eCopvinfo@fda.hhs.gov. 

Sincerely yours, 
Samie Allen 
Policy Analyst 
Office of Device Evaluation 
Center for Devices and Radiological Health 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

May 23,2013 

R. Slomoff 
Hemocue, Inc. 

eCooy Hold Letter 

C/0 Robert Joel Slomof, 9229 Cranford Drive 
Potomac, MD 20854 

Dear R. Slomoff: 

Public llcalth Scnice 

Food and Drug Administration 
Center for l>cv1ces and Radiologicallk-alth 
Document Control Center W066-G609 
10903 New llampshire Avenue 
Silver Spring. MD 20993-0002 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration (FDA) 
has received your submission. This submission has been assigned the following unique document 
control number below. Failure to reference this assigned number in future correspondence may result in 
processing delays. 

SIO(k) Number: K911141/A003 
Device: Hemocue(R) B-Giucose Microcuvette/Photometer 
Dated: 20-MA Y -20 13 
Received: 23-MA Y -2013 

The Federal Food, Drug, and Cosmetic Act (the Act), as amended by section 1136 ofthe Food and Drug 
Administration Safety and Innovation Act (FDASIA), authorizes FDA to require an electronic copy 
(eCopy) for certain types of submissions. An eCopy is an exact duplicate of a paper submission, created 
and submitted on a CD, DVD, or flash drive, accompanied by a signed cover letter and the complete 
original paper submission. This authorization applies to the original, amendments, supplements, and 
reports, as applicable, for your submission type. 

You have received this letter because ou have either not rovided an eCo or ou rovided an 
eCopy that failed the loadin~ orocess because it did not conform to the technical specifications. I 
you provided an eCopy that fa.tCd the loading process, then please see the attached document that 
identifies all reasons for the failure that need to be addressed. 

Please write the specific submission number identified above AND "Replacement eCopy" directly on the 
CD (or other media) and send that with a paper copy of your cover letter (revised if applicable) to the 
CDRH Document Control Center (DCC) at the address below. 

Food and Drug Administration 
Center for Devices and Radiological Health 

Document Control Center W066-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

When your Replacement eCopy has been received and been verified as a valid eCopy. review of 
this submission will start as of that date. 

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



For more information about FDA's new eCopy program, includin~ the new technical standards for an 
eCopy, refer to the guidance document, "eCopy Program for Medical Device Submissions" at 
http://www.fda.gov/downloads/MedicalDevices/DeviccRe~ulationandGuidance/GuidanceDocuments/lJC 
M313794.pdf. In addition, we strongly encourage you to visit FDA's eSubmitter website at 
http://www.fda.gov/Forlndustrv/FDAeSubmittcr/ucm221506.htm in order to develop an eCopy in 
accordance with the new technical standards prior to sending it to FDA. 

If you have any questions concerning this letter, please contact the eCopy Program Coordinators at 
(240) 402-3717 or at CDRH-eCopvinfor@fda.hhs.gov. 

Sincerely yours, 
Samie Allen 
Policy Analyst 
Office of Device Evaluation 
Center for Devices and Radiological Health 

Records processed under FOIA Request 2014-5422; Released 10/29/14
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Di agno s tics 

May 20, 2013 

Document Mail Center (HFZ-401) 
Center for Devices and Radiological Health 
Food and Drug Administration 
10903 New Hampshire Avenue 
Silver Spring MD 20993 

Subject: Transfer of HemoCue, Inc. 51 O(k)s to HemoCue AB. 

MAY 2 3 2013 ) 

Recell~ JJ'J03; A-l 
l(_o UR35/ 3 
)l_cr ro z_q rS 'A4 
)l..q b/312 A-~ 

Attention: Document Control Clerk, /L q 0/ 3 If/+ 'l 
HemoCue, Inc. has transferred title of HemoCue, Inc.'s pre-market notifications to HemoCue AB)( 9 4-3 Y-3:2/ AJ 
The pre-market notifications transferred to HemoCue AB are listed below. I; q / ) / '-f / /A:3 
HemoCue, Inc.'s registration number is 2027756. f'- I 

HemoCue AS's registration number is 3003044483. 

HemoCue Inc 's Pre-market Notifications Transferred to HemoCue AB 
' 

amoCue Donor Hemoglobin Checker System HemoCue, Inc BK030020 1 4/17/2003 

HemoCue Low Hemoglobin Analyzing System HemoCue, Inc 8K000043 1 4/9/2001 

Hemocue Hemoglobin 201 OM Analyzing System HemoCue, Inc K041234 / ~\ 06/10/2004 

HemoCue Glucose 201 OM Analyzing System HemoCue, Inc K041230~ 05/20/2004 

Hemocue Hemoglobin 201 +System HemoCue, Inc K032203 t(l1 08/25/2003 

Hemocue Glucose 201 System HemoCue, Inc K020935 ~, I 04/03/2002 

Hemocue 8-Giucose System HemoCue, Inc I K962415 f\~ 1 10/15/1996 

Hemocue 8-Hemoglobin System HemoCue, Inc K961312 f\(pl 09/24/1996 

Hemocue 8-Giucose System HemoCue, Inc K961311 ~I 08/23/1996 

Hemocue 8-Giucose System HemoCue, Inc K943432~~ ~ 01/17/1995 

Hemocue 8-Giucose Microcuvette and Photometer HemoCue, Inc K911141 (\31 05/08/1991 

Focus Diagnostics, Inc. 1133 1 Valley View. Cypress. California 90630 Tel 562-240-6500 Fax 562-240-6510 
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To the best of my knowledge, all information submitted herein is truthful and accurate and no material fact has been 
omitted. 

~hank you for your handling the notification. If you have any questions or comments, or if we can be of any further 
assistance, please contact me by phone 562.240.6500 or rcastillo@focusdx.com. 

Sincerely, • ~ 

~ 
Official Correspondent 
HemoCue, Inc. 
11331 Valley View street 
Cypress, CA 90630 
562.240.6234 
rcastillo@focusdx.com 

cc 

Donald J. St. Pierre 
Deputy Director for New Product Evaluation 
Office of In Vitro Diagnostics and Radiological Health 
Center for Devices and Radiological Health 
10903 New Hampshire Avenue 
White Oak 66, Rm 5682 
Silver Spring, MD 20993 
tel 301.796.5454 
don.st.pierre@fda.hhs.gov 

~ aresita C. Mercado, MS, MT(ASCP) 
Chief, Devices Review Branch 
FDA/CBERIOBRRIDBA 
tel 301.827.6139 
teresita.mercado@fda.hhs.gov 

HemoCue AB US Agent 
Matt Ackerman 
Radiometer America Inc. 
810 Sharon Dr 
Westlake 
Cleveland, OH 44145 
tel 440.871.8900 ext 242 
mackerman@radiometeramerica.com 

HemoCue AB Official Correspondent 
Eva Steinick 
HemoCueAB 
Kuvettgatan 1 
Angelholm, SWEDEN SE-262 71 
tel 46.431.481.387 
eva.steinick@hemocue.se 

Focus Diagnostics, Inc. 11331 Valley View. Cypress, California 90630 Tel 562-240-6500 Fax 562-240-6510 www.focusdx.com 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service 

MAY 2 8 2004-

Food and Drug Administration 
2098 Gaither Road 
Rockville, Maryland 20850 

R. J SLOMOFF 
CONSULTANT TO HEMOCUE, INC. 
HEMOCUE, INC. 
9229 CRANFORD DR. 
POTOMAC MD 20854 

Re: K032203 

Test System: HEMOCUE HEMOGLOBIN 201 + / HEMOCUE HEMOGLOBIN MICROCUVETTE 
SYSTEM 

Analyte HGB, SINGLE ANALYTE INST. W/SELF-CONT ... 
Complexity Waived 
510K or PMA Number : K032203 

This letter corrects our complexity categorization letter of 04-MAY-2004 
The letter which was stated as moderate has been changed to waived. 

Sincerely yours, 

~ ~ .. , .. "'·"'· Steven I. Gutman, M.D., M.B.A. 
Director 
Office of In Vitro Diagnostic Device 

Evaluation and Safety 
Center for Devices and Radiological Health 

I 
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MAY-21-2004 FRI 0~1:41 AM FAX NO. P. 06 

510(k) Number: 

Device Name: HemoCue"' Hb 201+ System 

Indications For Use: 

Quantitative determination of hemoglobin in capillary, venous and arterial 
whole blood. 

The HemoCue® Hb 201 Microcuvettes are intended for use in the HemoCue® 
Hb 201+ analyzer. The HemoCue 201 system is used for the quantitative 
determination of hemoglobin in blood using a specially designed analyzer, the 
HemoCue Hb 201 + analyzer, and specially designed microcuvettes the 
HemoCue Hb 201 Microcuvettes. The HemoCue Hb 201 +analyzer is only to 
be used with HemoCue Hb 201 Microcuvettes. 

The reagents/microcuvettes and the analyzer form an analytical system. The 
HemoCue Hb 201+ analyzer is only to be used together with HemoCuf: Hb 201 
microcuvettes. The use of any other device in the HemoCue Hb 201 +analyzer 
except the HemoCue Hb 20 I microcuvettes is neither supported nor 
recommended by HemoCue, and could give erroneous results with serious 
clinical consequences. 

Th.e HemoCue Hb 201 microcuvettes are for in vitro diagnostic use only. 

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

Concurrence ofCDRH, Office of Device Evaluation (ODE) 

(Optional Format 3-10-98) 

7 
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HemoCue" Hb 201 Microcuvettes and HemoCue~ Hb Z01 • analyzer 
HemoCuc Hb 201 Microcu>ettes are available in indwiduai package5 ur in v-ials 
Please read the !dc,-ant OtJ"rating Manu.aF• for ;h<: analyzer for proper use of the system 

Intended Use 
Quantit,lii'V<' detetmi.nation of hemoglobin in rapillary. venou~ :md arteri~l w-h<:>k hkorl 
Th<: H.-mo(;ue~· l-ib 201 fvllcrocu'l><:ttes a;\": intended for U3e in the HemoCue" Hb 201~ anah-.:.;:r. Jhe Ht.moCue 
201 sy~tem i~ u~ed :Or tbe •Juallt:tative detennillatJou ofkmoglobin m blood l!~ing a spcdally d<'~igned an:llyz~·r, 
the 1 k1noCue J-Ib 2Ui' anaJyzer. a.'"ld 5pecially de~J!,'llt:d nncracuvetles, the I-lenHJCue flb 2Ul Microcuvettes. Th~ 
ikmoCu.c Hb :Wl' analyzer 1~ (>tily to be used with Hemo("ue Hb 20i Mtcnocuvetlcs. 
The reagentsinncrocu<vel!cs and the analyzer form an m:llytx:al ~yst<'tn.Tbe 1-IemoCu,;:® Hb 20! · anaiylcr is only t·J 
he used together with !-IemoCue Hb 2H 1 M:c-roc:.~venes. The u~e of;my other device )nth.:: 1-lemc:Cue' Tih 201 
:malyzere'"(c~t th.:: J-lemoCue~· ITo 201 Micn>cuvette~ i8 nei1het ~:ipp(;ried nor r.:-comm~nJed by £-lt"r'.J•JCue. an-J 
•:!,lilri give erront:•lUS results ""1.th ,;eriou~ clinical C•1nsequence:;. 
Th<i.' HemoCm: tfb 20) Microcuvertes ~~re tOr in -..itm diag:no:;tic us;:oonly 

Summary and explanation of the test 
The. qmmbtative henuoglobin detcrmination:sindicat,;;l as a ger-.eml JUrul<lrnc:1.tal test in at lilt: a~ well M dectt\-e ::-are. Th~ 
t<'~! may bcusvJ fot as!.essingthe statu.<. ol' a patient m such clinical situations a> hemorrhag~. hemolysis. dehydration a.'1tf 
(>thcr shif:~ ill plasma \oO]llm<.:- and fo1 \'<.'"l"ilyin.g the re'_mlts of transfusion or lll:alnlt'llt of oilier dcfkiency states sw:h a:> 
malnu-::riticm. nt~ as;;ay o zr"~moglobin is !!lso -,l;;e.-1 u~ ,, part of a g,~era l hra ltb scr·xr; e_g_, f<:>r pr<:>.sp...o-cti~·e hk,xJ don,;rs ar,.f 
in the asse:;>-nJent ot'womer.'s ,md cbil,lren 's b~dth. 
Thedete~mination ol"hemng!obin by a s'mplifi~d photom~tlic appwa..:lt was 1'i['s1 propo~cd by Stadie'. !It: ~howcd thm 
hemoglobin, ,:eka;ed fr.:.;n lysed <"rytlli"t><:ytcs, wa~ cNJ vn1ed to m,•Jbemn1,1Jobi.::! by usl.!!g potassiUL'l ferri•yar:Jde ::nd !llu; 
potnssium cyanhle would 1l1Cfl •~on vert d~·= mnhcmoglobin to cyanm::-thcmoglobin. which could be ea~i!y meJJ.~un:d i:1 
a colorime1er. Dr;;bkin'','' nmfimJe,J Sl;ldit;'s \YOrk a!id ~howcd thai sever,;] other mdd.mt~, includmg _,;,JdJum nitrite 
wm.dd c1•nvcrt h"-'moglobin 10 mcthemogiohin. Van Kamren and Z1jhtra' cmplnycd a non-iomc :mrfact.-:nt, which 
d<•;.:rea;,tX! the-Je~ctiuntim,, tD fuurminu!e~. \·anze;ti' exchanged 1"-lb~sium cyanid<' for wdiumazide. ,,,hidJcrmvertcri 
methcm<>J;lnbin ~o nidemethemoto;lnbin with in on,; mim:1e 
The d:Jsp(,~ahle I-Jem,JCue TTh 2!11.!vlic:rocuv<:1te is marie !,fpla~'tic and compri~<!~ a body ha\·ing ~ cav:ity w:ith a vo:umc 
of about 10 p L Tbe m:cr·XUYCtte wntaitL> dry ;-cag~·:nl'i deposited nni !brmly within the cav:ty. The blo·.W. sample JS ·.ira ;H 
into lhteavil)' b)' capiila.-y· action and is spoutaneuusl)•mixed w!th tl1e re~grn!s. When used wiili the HemoClle Hh 201-
analvzer, the syst•:m provides a direct readinr. of::b,~ wneemmtion ofh::-moglobin in wh,1lc hlood. 

The chem:str'; method utili.led by1h~ !-IemoClli: i lh ::01 Jvhcr,Jcun,ne L< amodJ!kalwn ofVan.i'tttJ·, r~ag.:ntsand y:cld; 
~ll azidemetht.'IDO~Jobinreaction Ill 15-60 ~ccow.h. l'heHemoCuc H1J:::OJ Mi<.TOCU\ct!<o"sareready fur u~euponrcmc~-i:l 
from the package_ To make a A~terT.in.-:!ion, the filling e-nd of11l<: minocuvct<e i,; hmu!~h! in conuc! wit)J a dmp of 
·~··ril!:!~;·, "~-:-~~~- c!~'!'!e::i:~! ":~":~ 'h!,~c~. ~!:; c:!;-:!!::.'t)· ~~~·:i::-::-:! ~·;.:I.::-:::.~:: .. ::::;:;::1,· :~ -~r:;:·;;;~ ;n,;~, :~;~:;:·.-i:y;·;~.~.-,; ~n~ :::;~ .... ; 

7o~~~:.:;t~h~~,~~~f:.~'~~Ii/~~ :;:~ci:;~~~t:;~,'!~t~t;a~~~,\l;,~!:~t~~~;;~~~~/,-'~I-j~~-, ke~:~~~:~:.~~~i~ ~~~~~~~l ~~:~~~r~~~ 
w.t·;ekuglhmca,;uring :t;,~tbod, 570nma;:~rl8SOnm, fnrnlrbldity wmp·~nsiilion The He-moCu~ Hh ::m Mi,~ro~uv<?rt<' 
i,; <hs;;ard~,j one~ the te~t has been enmr:~1~d 

Principles of the procedure 
ihe h·cimi.:we 

Th.: J-Ienl<JCI!~ i~cbmque 1s hllscd {•li :m opt1ca! med~uring n;Jcn>;;;uvdk' ·J[ a ;;ma:J ;;;Jlume a:::Jd a o;b,lfl l1gln path_ Th~ 
rnkroruvdte cavity containsr\:'-af!~'D.hrlepositcd on it~ inner\'<alk The blood sample is drav;n il.;tu tllcca..-ity by capill.u;. 
aetlo:1 :;~_nd i;, mixe-d ~pont~neouslywir.h tb,~ r<?ag<'n!S. Th'" microcuvcTI~ i< th<-n plnc,~d L"J a HenwCue Iftl2.0l- m:wlyzcr i;, 
"'hJch the tr:msmittaoce i:; me<oiittred ;rnd ::he hernor.!,Jhinlevd wkulated. Thu; 'he rechiJique make,; it p.l_,,jhle 1o ,;ampk· 
the blood. mix an.J chemically r~act it with the reagcnb mill~ ~a me rmcrocuv.:tte a~ i;; ~sed !Or meas~r-ement. 

Tile i'-.11CrQCUiCtiG 
Themkmcuvett,: is mad~ (,fp(,)y~\~Tene plosl;r and >:·.X11nrb~&a body ha>iug a c:;,-.-ity with a ;;Gkme (lfabol:1 1fl pi. 
The dis!~m·e bet-....-e..:n the walh of the 0p1ica],..,ir;dow ~~(/_PO mm. wbich permit,; photometric ddermil'alior. o: 
hemoglDbin in undiluted blocod 

Tllfc Cfwrrn:;<ry Prmc;?,fe 
Th~ reaction in ih:' micr,h.:uwne is :1 JU(odiiied a;ri;Jemfth.:-'1tnglohin re3ction. '[;_.,;;- "T)"~.nx·yie memhr:me' an 
dJsir,teg_rat<'il by sodmm dcoxycho)ak,n:k-asing the hemoglobin_ Sodh:m uitritt con·,ats the hemoglobin iron fr01Y1 thL 
fcrmus to th<: ferric stale to form m<'\hemoglDhm. which then colllbhws \\·ith azid,~ to furm "zidemethemoJ;!lobirr 

Reagents 
40 % wfw Sodium Deoxychoiak, J 8 % w-'w Sod1um Azide, 20 <;;, w1w Sodium Nitrite. 22. % w/w :t\Olli"c>lC!h-t 
lngrcdi<-nb. 

Warning and precautions 
The Hel.r,oCue Hh 20 J MiGrn-.:.uv.;:;t,;;; are for in vi1m di~gno5:\c %<' on)y. Tht: d'h:rnh:.lls Jepo~it,-;d in the cavity cfth•~ 
mkwcuvette Hre hannfiJl if SW3llowed_ Although the rea gent;; m the rnicm~ uvette are pre~~!l1 in ~xlr<'mely io;;w quantities 
con~uh local <:Il\iWmncmal authorihes f:·r·pr;lper dlspc>~;~l_ Alway;: bandk blood spedm.::n,; with t.'ln. a~ they may h~ 
ffifN'liOt;S 

Storage and handling of the HemoCue l--Ib 201 Microcuvettes 
The rc~:gems .:m,tain~d \'!i!hin HemuCue Hb 20 l lv!kmcu•,etle& me muish.JJC s~'Ilsitive. A~ lliis test mell!o,l relics 011 
photometric measmem.-:nt, care sh,111ld he taken not tu hold the micmcuv~tte by the filling er;d. A.bo take ;:an: to \'1-ipr 
"~·~.;: ~1! n·D1~o:o-,i:1at;~s ~11'!:-~a!"":·~e:: fr0m th.e '~:.:!t: :c~r-::~~c :lfth~ ~.icn:::J·:et:-.!. :':.ll \~-r::;,,c;,~:r:.i•·:-oc:~,.-ctt::-sm!.!'t ~~;r..::i:1 '· 
th~ ori g!nal pad.:: g.:. L';,e th~ 1-k:moC'ae I lh 2{! l f;·lkTocu..-cl<~-s ptlorto ;_h.:in:xpir<:t!l t;datc_ 'I'1;c expi;at::<>r""t<iat-:1~ prin!cdnn.oa,;); 
package 

SwuJge r>( rniuoetNL'tic5 k(~p1 1n a :fia! 
St= [-b:noCue l [h 201 Mi..:rocu\'dtc~ m a tcmp.:raturc (·f5G-f:f. "F 115-30 ''C). [){l nPl rel':igaat<:. As t.l-,~ m1er.x:uvet1cs ar" 
moislttre sen;,lll< e, 1! i~ 1mpo1tant that !be ~.<p o[thc vial is cicsed properly bdwe~':D. use. U::!.Llsed miuo<.:l!Wttcs mus! !J,; 
hpt i11 the vial. T.'lc <:xpirnti<:>n da1e uflkmu(;uc [\.OJ ?01 Mkrocuvet.:e~ in a seakrl-..ial )~ 2 years fmm the d.:tc of 
manufacture_ Once the s-.:al :s bml..~"'- the miCtlk'llVCl\cs arc stable [('f J Elonths. 

Stor3ge of mOJv,dually packed microcuvettes 
S1orc I-IemoCtlt: Hh 2fJl Micr<:>cUvett<'~ at a temp..---roturc of 59-/!6 ''F (1 S-30 ~c). Do not rci":l.'{Cfate. Tn::- cxpiration date of each 
single rack.:d !-It"moCue Hb 2111 Micmcuvetle is 15 months f-rom rhe date ofm;mufacture 

Instrument 
The HenwCuc fib 201 Mlett.'CUYtllC issJX>cif:cally d<Jsign~dJ~Jrusc withtbe Uemot~w::· l-H>2{<1" analyzer. The Hemc•Cu~ 
IIh 201· an~iyz::-ri,; f,K10T)'C<tlih:a::erl again.~tthe illh!Tllll!ional ref,::enrc method for.\ll:moglohin dct;:rmin<:lion, JCSH 

Specimen collection and preparation 
Ca pilla;y, vcnou;; or m1erinl blC'tJd nmy he used. Appropri.:1e a:Jtir.o.-,_gubnt~ in solid fon1·, ( cg EDT/\, )J,~parin or h;:op.-:rir r 
fluoride) may b.; ;J:;ed. Mix all samp!e;; thor<Jughly on a rncchanka) mixer fot d lea,;t 2 minute,; or invert the tuh<: 8-l·J 
tunes by band. Al tematively, follow the local rewmm..,':D.dation~. I-J emog-lt>bin rc mam~ unchanged ft>r days, prPv :ded th;;l 
the blood Joesnot become mfcct~d [fthe spe..:imen has been stored in a rcfng<:r;·:tor, it will be visdd and the blood shou].! 
b·.~ ,!lJC'wed to w.1rm up tt• TO<Jm t.:m.pcmtme before mi-~ing'· 

Procedure 
]{~d til;; rekvmt Operatill.J! l\-ianllal'• fo; tile H<":moLl.Je Hb 20 1" analyzer for prt>pL'r usc of the ~ystcm_ 

Materials provided 
~k;noLth.~ lib 201 Microcuwttcs 

Materials required but not provided 
1-fl'm,JCue Hh 201~ analyz~r 
Gauze or iin! free ti~sue 
If" qtW.Ii1y wntrol:~ per-fMmed '" it.b a commerdal b),JUd wntr,Jl, u~~ Cl'lltrols J"<~~·(•illincnded t>y IIcmoCuc 

Proper temperatures 
TheHI.'"fl_},'-,(\u: m-.2GJ system i~.-ksit,'no:.d filfu.scatmc:m;tempt..---rotu.:-e 59-~;; F (J 5-30 'CI 

Direc-tions for use 
1 R:::adtbc r~l<.JY:mt Opcrallng Manual lOr the a.'"laly7cr for jl11:'pcr I.I$C oft be ~T~tem. Pull the cuvette bolder \>ut to its 

loa.:iing p<J:;iti!,n. Press and bold the on/(offhuthm until the rli>"p-l:ly is activ,!ted. 
l]~e ofth.: 1-lem!,Cuc l-Th 201 Mi..:ro~o!vetb. 

a) Take the micn>.:uvette out oft he p,Kkftg.;: Fo1\ow riw in~tnKtion;; given tmder "Siot8~r aud handling ofHem,1Cue 
1-[IJ 201 lo.-1krocuvettes". If micrOt~ll'\-"t'£k~ fmm a vial are nscd, replaf.C the cap immediately after the 
ruicrocuwtte ha~ been removed. 

b'r The shape of the micr<.l("uvette and the JH1ll1CS of the ,ljiYercnt part~ <:>fthcmierocuv~tte can be Se-t'Il in Fig. I 
\') Hold tht• microcuH·tte opJX>SHC the fillmg ,,nd 2-nd bring :mo conta;:twith ilic ~;:pillary spt."Cirm.':D., see Fig.2. Wh\:'11 

test tube~ are used. such as vacllum tubes, we recommend that an aliquot o i"the well-mixed spccuncn is pipctt.:d Ji:om 
the tesl iul>e t•nto a hydruphobJC p!astk or g);;.s~ shtl~, when: direct oamp!ing (>f"th~ spccHnen may occur, see F:g. J 
A;ways avuui mntammation (>fthe optkal <')"C 

d) Ailow the "'vity of the mi:;-nJCuvc:1te tC' till thmpletely hy c«pilhry anion. l)n not refill the cavity of the 
mh::rocu\·etw! 

<') When wm-pleielyfilled. v.ipe nlrthe Oill:;ideofth<!mkwcilvettewithaclean Hnt-fre<l ti>sue. beingcareft;l not to touch 
th::-open e-nd of the microcu....-ette, ~ee Fig_ 4. If ,-,j, hubbies Hr seen in iht: optic.-;] eye. the n~icn•:ll\Tt!e should br 
di;;..~arded ,:nd s new ;:.ample he taken for analysis_ Small air huhbl;~;; around ::h,: ,,dg<: don<:>~ int1uc'1rc the rl'sult 

!} Plac<: the filled I-Iemo(\u; I-ih 201 MkrtK,un·rte in the cu,;eh:" holder chhc~ analyz;~r. ser F1g. 5 
g) Pu~h the cu'\>ette hold~'!" to its me;<suring po~ition 
h) Afr~r 15-60 seeor:d~ theBemoCue Hb 201· ;,_nalyler \I! ill find the ~lt.'ldy-~!i:t<' of the ~bcmic<tl read on ~Ed the result 

v,iJl app<'a;· in the displa.l/. 
J) l'uillhc cuvette holtkr out w 1t~ loading r~J~ihr>n and dJ~card the uscd rmcrncuvetle 
jJ lf the display shows ~n errM CPdc. o;ec the tmub!c _o;Jwoung gu:de in th~ Operatmg Man:.~al 

1;1~ t"u.-4ber infonn~tion. If"I-JHH" ls displayed, L'w re;;Hlt is ~~.;ter than 25.6 g/dL t256 g.>T, 15.9 mmoliL). C<lnsult 
the Opa-ating Manual for the :malyzer_ 

L . J? 1 ~~;~ f~~~ r ,~~~J 1 Mft_.::;-1 
t~ ~ l~-.• ··.· J t!:' ~ l'r:k····· f ~-'j. ~~- ·. ' "P"'-"1•)'<' ''1;0 " : -~ - ,_ ~-4 

~LI:n~eod : :~ \1'J : - ~-4 _ i 
-~~.- ~--0>.-.-.'""'"' .. ..,..,~.. -- «< ' "~ 

Fig 1 F'!l- 2 F1g l F>g ~ fig 5 

Stability of the final reattion 
to:!easutem;;nt<Jf a HemoCue Hh 201 Mictocavette ina 1-IemoCu~ Hb :;oJ · an .. lyzer mu~t be pedbrmL'd :mmcdi~tdy or 
at the latestlU ulinutes after the micm:::uvette has b..:en Jilkd wit]; biot>d 

Quality control 
Thr 1-kmo\u.-; Hb 20 l analyz;:r has an i:tt<:rnal .-~lecTmnk "SELFTEST"" E1·ery rime rb.r ar-~\yzer is l11med on, it ,_,-i]) 

autom.,:ti;:zllyverify the p-erfmmanre <:>fth<? opumtiG unit of the <tna)yz,:r Thls te~t is _performed .:1 regular iu!erv,:ls if the 
analyzer is on_ The IIcnmCuc lib 2\!l system can als,J hewn fl .. '<:! on the days (·ftesting using commer,;ial!y av~ilabl~ 
h.-:ma~ology rr.ntrol s, recommcndetl hy H emoCue 
Do no1 use cyanrneth<:moglohin ~landard~ with tbi~ [<::,1. 

Results 
Tbc- m;:asured hemog:lobi.o 1·alue i~ read dire;.·tJy from the Hcmo(\,e Hb 201- lllli'.lyzer lE g/dL, g:'L or mmo1'L 
l'o cakullltions M~ <l,-,.~,-;s~ary R.:-~ults above- ~5 (i g/dT_ (.'.56 g;1., 1 '59 mmol!T..Ian: di~play;:d as ""B1l1T'. The 1e~t is 
Jinehru.p 1n 23.5 f..'dl. (235 ril... l4.6mmol/L). 

limitations of the procedure 
a) M e~sur.•ment of hernop.lobin mus: be matk as ~non R~ pr.Esihl.;: .:ftufh.:- hloori ha~ b;oc:n drawTJ j n1o the mkrncuv;:tre 

lftb.e readings arc made after 10 minutes of filling the microntvetw. faise results may be obtained. 
b) /Vlixing blood t<:u tnu long 2 period can produce i11crea~ed oxygen pl"<":~strre and yj~co~hy that m'lY give f~lsely higb 

rest, Its 
.:) If arr bubble~ are ~een in the 0?tkal eye of the Jl'.lcrOCu'>t:ite, tbc OllCnJ-o::m·eae siwuid be dJsc.rrd.:dand a new ""-inp\e 

taken tOr ;mal;.-:;is. Small ait bubbles amillld the cdg.: do not mllucncc the re,mlt. 
.J) Cauuon shi•uld he taken not t(> h<lld :hermcr;Jcuv~:tlc by th1: lll!ing cmL ~>h::::bmay c;lam tbcnphc~l eye Catc o;l;ould 

dso be tak~n i!i wirinz off <:.'l:>:.:'lS ~peeimen J"mm the out~r ~urface 0J"tbc: ilptkal eye 
::-) /\cetamin.--.phm ( :!(J mg'dL\ ,tscorhk Beid ( 3mp:l Jl.), cot~jHgMed biliruhin (·1-0 mgidL f, :mwnJ~.1gatefi hilimbin ', ::n mg'dL) 

ibuprofen (4f) m,,idT. ), n.;:a:inirwOOrr:,r.i,Jl.). :>cilkylk ,lcid(~Omp/dl. l, tetracycline( 20mg>'dL ). urea ( .'i00 n:g/dl ), 
uric acid ( 20 mgidL L lipa<""mla (Intralipid 400<.1 mg/L. apprw; Trig)y(<~ririt~S 1200 m.;/dl.) have not been found w 
imerfe:-e_ Tbe highe,;J eom·rni:r;uiml1esied is ret't-rrf'd t.J in hrnTk.:;o; 

,-, T .. rhidity dw;: hl iettkocyL.:~ does not interfere ilested up w 5.'i0 x it)\Li. 
g) Carboxyhem,Jglobin !evels up !o 10% do mol inter!<:re (rel',:renc:e '<!lu.:-s fr•r l10lh!r.nker~· J ·2 ~~.,. smoke:N: 5--6 v,;,~, · 
h) p~i values between 6.7-iU do not interfere with tbe ~vstero.. 
i) Sul::hem<>flobin is nut measum:i with tb.!~ method -
j'l Vaiues above 23 _5 g.'dL t235 g/L, 14.6 mmo!iL) mu~t be C('ilftr:.:nd using.; suitabk labN~tt>ry method. 

[ntnf~rcncc studies haYe heen perfrqm.:d a;.:cordmg to ~~CCLS l)(..curnent EP7-P Volti No I:;;; 

EKpP-cted values' 
Adultm,tles 3.0- 17.0 gidL t 130 .. J 70 giL 8.1 . ]{1.5 mmo],T) 
Adult fcrn;iles Hl- 1 :;.o p./,Jl, (120- 15(! g/L, 7 A- 9.3 mnml'l~) 
lnfcnts;;ft~rneonablpc:r:i0J J .0- l·Lf1 g/dL {11{!- 140 gil. ()_S- !'-7 mmol/U 
ChiiJrcn.:;. years to teet;hgc. graduaily iD;:rea~c tn adult norm:: I~. 
Due <o thcw1d;: range ol"c(mditions (dietary, geogl"!:plucal, etL·)whlcb affect nilmJal Ylllll.:s. i' i::re;;;ommendeJ that each 
Ltboratury e~tablish it~ own r.on:nal range. 

Specific perfonnance characteristics 
The results given bdow in "\\'iihin-nm pn~dsiot~" ,lnrl '"Total pr::dsiou" wrae JJ:om <>Tie hatch of!-kmoCuc lfu :!01 
Mkrocuvettes :md five H~mo<:~ ~:.: Hb 2Gl-' analyzers, 'S'n res1anrl.ardi7~;1ion wa~ d,Jne dltring the anaiyi'ing peri.Jd. The 
re~ult~ ghcn in the ""C<>Jrelatum Stl.ldy"' cam~ [i·om ,me l-IemoCue l-Ib ::.or analyzer whkb bad not b.:en rc~tandardized 
during the study period_ lCSH is the intcmationa! Jcfercncc method for hcmogk>bin determinationtHiCK) 

~>\'ittun-rut1 and Total preci5ion • 
Within-nm pre<:isif'n w.~s determmed f!Cct~rdin!! to !he NCCLS Do,~umcnt EP5-A V:;1i l ii No 2' '. Con:m::'P:ially available 
controlg at two differ<:nt le\ el~ \\ere ,1~.-:.l The b~mnglobin eon•~f'ntrmlon was measured in. dHp li~de twin' a day. morning 
and afi:cmoan. d:mng t\!:enry ~onsecEtln~ dHys on fivt: analyzers_ A new \'iBl of<:ach controlle>'el W.':S 11scd en·ry d~v. 

I 
' Withi.n-nm Pr:':;-isi.m Total Preci~iml 

Control level 

SD ~ ,!X_dc 
'I .;:,]" 

I -:-.J 
g;dL J,7 I CV 

h ll. 
400 "7.70 0.0:'7 0.74 
400 l ) .. ~6 0.<)73 () )j 

v.het"<": dis the tLfl'eKnce b~lwttn two mictJ..'CUI"c-ltes titd n i~ lhc 
m,mt>er of"bl.Jod ~ampk~ In th~ ;;;udy. 

COi relation.~ Studies 
A numt>er of C{'rrt:lati~.n studie'> ofihe Hem0Cn~ Hb 201 ;;y~tem tuve l>et'n perf0nned. 

SD I CV 
e/dl. " 
(J.lOO 131) 
0.109 ' i}";j 

The rc~ult:; c·l' tk compari~on stu,lies between the T-kmvCue Hb ~OJ sy~tern ,md oth..:r k;noglobin method> an: 
~munHJ.riz'"d in the \able lx:low. 

Sa:dy I N Min g/dL 

" -H 
120 7.4 
!2(} 4_4 
120 4.2 
<198 4_·.; 

5Cl 7.!' 
.1Qj.; 4.1 

1 ~ B .. ,d.:man Coulter GEN~S. venous EDT.\ blood 
2 ~ Ad\ \a J ::o. <venous EDT A blo::>d 
3 "'CeH-D)-'ll40fH), yen nus EDT A blond 
4 ,.,. Sysmex.XE2100, l<'llOI.!S HH.-\. blood 

l\-·lax. g/dL Regression hne 

19 Y •. - 1.045X t) 1?6 
I !I. Y-~ LOiSX..-O.iOO 
·o '.i ----J.OJ:>.X-0. 
:!0. Y -· 0.995X _,_ 0.275 
2<) Y -umx 0.276 
16. y 1.032X (•.122 
n 'i -' 0.9HX :- O.U9 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

HemoCue, Incorporated 

c/o R.J. Slomoff 

Food and Drug Administration 
2098 Gaither Road 

9229 Cranford Drive 
Potomac, Maryland 20854 

Re: k032203 

AUG 2 5 2003 

Trade/Device Name: HemoCue® Hb 201+ System 
Regulation Number: 21 CFR § 864.5620 
Regulation Name: Automated Hemoglobin System 
Regulatory Class: II 
Product Code: GKR 
Dated: July 14, 2003 
Received: July 31, 2003 

Dear Mr. Slomoff: 

Rockville MD 20850 

We have reviewed your Section 510(k) premarket notification of intent to market the device 
referenced above and have determined the device is substantially equivalent (for the indications 
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate 
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to 
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug, 
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA). 
You may, therefore, market the device, subject to the general controls provisions of the Act. The 
general controls provisions of the Act include requirements for annual registration, listing of 
devices, good manufacturing practice, labeling, and prohibitions against misbranding and 
adulteration. 

If your device is classified (see above) into either class II (Special Controls) or class III (PMA), it 
may be subject to such additional controls. Existing major regulations affecting your device can 
be found in Title 2i, Code of Federal Regulations (CFR), Parts 800 to 895. In addition, FDA 
may publish further announcements concerning your device in the Federal Register. 

Please be advised that FDA's issuance of a substantial equivalence determination does not mean 
that FDA has made a determination that your device complies with other requirements of the Act 
or any Federal statutes and regulations administered by other Federal agencies. You must 
comply with all the Act's requirements, including, but not limited to: registration and listing (21 
CFR Part 807); labeling (21 CFR Parts 80 I and 809); and good manufacturing practice 
requirements as set forth in the quality systems (QS) regulation (21 CFR Part 820). This letter 
will allow you to begin marketing your device as described in your Section 51 O(k) premarket 
notification. The FDA finding of substantial equivalence of your device to a legally marketed 
predicate device results in a classification for your device and thus, permits your device to 
proceed to the market. 

I 

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



Page2-

If you desire specific information about the application of labeling requirements to your device, 
or questions on the promotion and advertising of your device, please contact the Office ofln 
Vitro Diagnostic Device Evaluation and Safety at (301) 594-3084. Also, please note the 
regulation entitled, "Misbranding by reference to premarket notification" (21 CFR Part 807. 97). 
You may obtain other general information on your responsibilities under the Act from the 
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number 
(800) 638-2041 or (301) 443-6597 or at its Internet address 
http://www.fda.gov/cdrh/dsma/dsmamain.html. 

Enclosure 

Sincerely yours, 

Steven I. Gutman, M.D., M.B.A. 
Director 
Office ofln Vitro Diagnostic Device Evaluation and Safety 
Center for Devices and Radiological Health 
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51 O(k) Number: ~ V 3 d, ';& 0 3 
Device Name: HemoCue"' Hb 201+ System 

Indications For Use: 

Quantitative determination of hemoglobin in capillary, venous and arterial 
whole blood. 

The HemoCue® Hb 201 Microcuvettes are intended for use in the HemoCue® 
Hb 201 + analyzer. The HemoCue 201 system is used for the quantitative 
determination of hemoglobin in blood using a specially designed analyzer, the 
HemoCue Hb 201 + analyzer, and specially designed microcuvettes the 
HemoCue Hb 201 Microcuvettes. The HemoCue Hb 201 + analyzer is only to 
be used with HemoCue Hb 201 Microcuvettes. 

The reagents/microcuvettes and the analyzer form an analytical system. The 
HemoCue Hb 201 + analyzer is only to be used together with HemoCue Hb 201 
microcuvettes. The use of any other device in the HemoCue Hb 201 + analyzer 
except the HemoCue Hb 201 microcuvettes is neither supported nor 
recommended by HemoCue, and could give erroneous results with serious 
clinical consequences. 

The HemoCue Hb 201 microcuvettes are for in vitro diagnostic use only. 

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

Concurrence ofCDRH, Office of Device Evaluation (ODE) 

;;/;:rl 
(Optional Format 3- I 0-98) 

Office ofln Vitro Diagnostic Device 
Evaluation and Safety 

51 O(k) t< 0 3 ;;..)_ [) 3 3 
ooo 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service 

August 01, 2003 

HEMOCUE, INC. 
C/0 R.J. SLOMOFF 
9229 CRANFORD DR. 
POTOMAC, MD 20854 
ATTN: R. J. SLOMOFF 

Food and Drug Administration 
Center for Devices and 
Radiological Health 
Office of Device Evaluation 
Document Mail Center (HFZ-401) 
9200 Corporate Blvd. 

Rockville, Maryland 20850 

SlO(k) Number: K032203 
Received: 31-JUL-2003 
Product: HEMOCUE HEMOGLOBIN 

201 + SYSTEM ARTICLE 
121704 

The Food and Drug Administration (FDA), Center for Devices and Radiological 
Health (CDRH), has received the Premarket Notification you submitted in 
accordance with Section SlO(k) of the Federal Food, Drug, and Cosmetic Act 
(Act) for the above referenced product. We have assigned your submission a 
unique 510(k) number that is cited above. Please r-efer prominently to this 
SlO(k) number in any future correspondence that relates to this submission. 
We will notify you when the processing of your premarket notification has been 
completed or if any additional information is required. YOU MAY NOT PLACE 
THIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA 
ALLOWING YOU TO DO SO. 

The Act, as amended by the Medical Device User Fee and Modernization Act of 2002 
(MDUFMA)(Public Law 107-250), authorizes FDA to collect user fees for premarket 
notification submissions. (For more information on MDUFMA, you may refer to our 
website at http://www.fda.govjocjmdufma). 

Please remember that all correspondence concerning your submission MUST be 
sent to the Document Mail Center (DMC)(HFZ-401) at the above letterhead address. 
Correspondence sent to any address other than the one above will not be considered 
as part of your official premarket notification submission. Also, please note 
the new Blue Book Memorandum regarding Fax and E-mail Policy entitled, 
Hfax and E-Mail Communication with Industry about Premarket Files Under Review". 
Please refer to this guidance for information on current fax and e-mail 
practices at www.fda.govjcdrh/odeja02-0l.html. 

You should be familiar with the manual entitled, "Premarket Notification SlO(k) 
Regulatory Requirements for Medical Devices" available from DSMICA. If you 
have other procedural or policy questions, or want information on how to check 
on the status of your submission, please contact DSMICA at (301) 443-6597 or 
its toll-free number (800) 638-2041, or at their Internet address 
http://www.fda.govjcdrhjdsmamain.html or me at (301)594-1190. 

Sincerely yours, 

Marjorie Shulman 
Supervisory Consumer Safety Officer 
Office of Device Evaluation 
Center for Devices and Radiological Health 

JS 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service 

July 18, 2003 

HEMOCUE, INC. 
C/0 R.J. SLOMOFF 
9229 CRANFORD DR. 
POTOMAC, MD 20854 
ATTN: R. J. SLOMOFF 

Food and Drug Administration 
Center for Devices and 
Radiological Health 
Office of Device Evaluation 
Document Mail Center (HFZ-401) 
9200 Corporate Blvd. 

Rockville, Maryland 20850 

SlO(k) Number: K032203 
Received: 18-JUL-2003 
Product: HEMOCUE HEMOGLOBIN 
User Fee ID Number: SYSTEM ARTICLE 

121704 

The Food and Drug Administration (FDA) Center for Devices and Radiological 
Heath (CDRH), has received the Premarket Notification you submitted in 
accordance with Section SlO(k) of the Federal Food, Drug, and Cosmetic Act 
(Act) for the above referenced product. We have assigned your submission a 
unique 510(k) number that is cited above. Please refer prominently to this 
510(k) number in any future correspondence that relates to this submission. 
YOU MAY NOT PLACE THIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE 
A LETTER FROM FDA ALLOWING YOU TO DO SO. 

The Act, as amended by the Medical Device User Fee and Modernization Act of 
2002 (MDUFMA) (Public Law 107-250), specifies that a submission shall be 
considered incomplete and shall not be accepted for filing until fees have 
been paid (Section 738(f)). Our records indicate that you have not 
submitted the user fee payment information and therefore your 510(k) cannot 
be filed and has been placed on hold. The payment information we need in 
order to begin the review of your 510(k) includes, the user fees cover sheet 
with the payment ID faxed to the Office of Financial Management at 
(301) 827-9213 and a check mailed to: 

By Regular Mail 

Food and Drug Administration 
P.O. Box 956733 
St. Louis, MO 63195-6733. 

By Private Courier (e.g., Fed Ex, UPS, etc.) 

U.S. Bank 
956733 
1005 Convention Plaza 
St. Louis, MO 63101 
(314) 418-4983 

The check should be made out to the Food and Drug Administration referencing 
the payment identification number, and a copy of the User Fee Cover sheet 
should be included with the check. A copy of the Medical Device User Fee 
Cover Sheet should also be faxed to CDRH at (301) 594-2977 referencing the 
510(k) number if you have not already sent it in with your 510(k) submission. 
After the FDA has been notified of the receipt of your user fee payment, your 
510(k) will be filed and the review will begin. If payment has not been 
received within 30 days, your 510(k) will be deleted from the system. 
Additional information on user fees and how to submit your user fee payment 
may be found at http:jjwww.fda.govjocjmdufma. 
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Please note that since your 510(k) has not been reviewed, additional 
information may be required during the review process and the file may be 
placed on hold once again. If you are unsure as to whether or not you need 
to file an application with FDA or what type of application to file, you 
should first telephone the Division of Small Manufacturers, International 
and Consumer Assistance (DSMICA), for guidance at (301)443-6597 or its 
toll-fee number (800)638-2041, or contact them at their Internet address 
http://www.fda.govjcdrhjdsmamain.html, or you may submit a 513(g) request 
to the Document Mail Center at the address above. If you have any 
questions concerning the contents of this letter, you may contact me at 
(301) 594-1190. 

Sincerely yours, 

Marjorie Shulman 
Consumer Safety Officer 
Office of Device Evaluation 
Center for Devices and 
Radiological Health 

11 
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ROBERT J 0 E L SLOMOFF 

9 2 2 9 CRANFORD DRIVE 
POTOMAC,MARYLAND 20854 

TELEPHONE: 3011983-1707 TELEFAX:301/983-2746 

July 14, 2003 

Food & Drug Administration 
Center for Devices & Radiological Health 
Division of Clinical Laboratory Devices 
Document Mail Center (HFZ-401) 
9200 Corporate Boulevard 
Rockville, Maryland 20850 

' -' -' --

Special5l0(k) Submission: Device Modification 
HemoCue. Incorporated 
Blood Glucose Analyzin~ System 

Dear Sir: 

HemoCue, Incorporated respectfully requests permission to market its Whole Blood 
Hemoglobin 201 Analyzing System. The system is manufactured and packaged by 
HemoCue AB in Sweden. This deyjce js a modification of the HerooCue Hemq~lobin 
Analyzin~ System CK9613 I 2). Under the New Paradi!mJ Guidance document a thirty day 
review js respectfully reQJ.!ested See discussion in Attacbment to this cover letter 

The Premarket Notification information required by 21 CFR 807.87 is as follows: 

a. Classification Name: 
Common/Usual Name: 
Proprietary Name: 

Clinical Laboratory Device 
Clinical Laboratory Analyzing System 
HemoCue Hemoglobin 201 Analyzing System 

b. Establishment Registration Number: 2027756 
c. Classification Pursuant to Section 513 of the Federal Food, Drug & Cosmetic Act, as 

amended. Analyzing systems are classified as Class II Medical Devices. 

-) 

' ' 
- ,_] 

0 
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Special 51 O(k) Submission: Device Modification 
HemoCue, Incorporated 
July 14, 2003 
Page Two. 

d. Performance Standards: No performance have been established for these devices. 

e. A CDRH Cover Sheet is provided. See Section I. 

f. A separate Indication Form is provided as required. See Section 2. 

g. A Truthful and Accuracy Statement is provided. See Section 3 

h. A 51 O(k) Statement is provided. See Section 4. 

1. A Financial Statement Certificate is provided. See Section 5. 

J. Design Control Activity including Risk Analysis is provided. See Section 6. 

k. Comparison Studies including clinical comparison with the unmodified device, 
imprecision, and interferences studies are provided. See Section 7. 

I. Studies with the Device are provided. See Section 8. 

m. Instructions for Use and Labeling information are provided. Sec; Section 9 

n. Expiration and Storage Date is provided. See Section 10. 

o. Predicate Devices information is provided. See Section II. 

p. Cited literature is provided. See Section 12. 

q. Design Specifications and Risk Analysis are provided. See Sectionl3. 

r9 

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



Special 51 O(k) Submission: Device Modification 
HemoCue, Incorporated 
July 14, 2003 
Page Three. 

HemoCue, Inc. considers its intention to market this device in the United States to 
be confidential commercial information and, therefore, exempt from public 
disclosure. 

We would appreciate your earliest consideration of this Special 51 O{k) submission. The 
product will not, of course, be offered for sale until we receive clearance of this 
submission. Should you have any questions, please contact me at the address and 
telephone number provided. 

With sincere regards, 

R. J. Slomoff 
Consultant to HemoCue, Inc. 
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Elements of the Special 51 Ok: Device Modification Guidance Paradigm 

A. Intended Use 

The Intended Use of the HemoCue Hemoglobin 201 and the Labeling are 
identical to the Intended Use and Labeling for the HemoCue B-Hemoglobin 
System K961312. 

B. Fundamental Scientific Technology 

The principal modification, which has allowed the Analyzer to be reduced in 
size and weight, is the use of a plastic bridge to reflect the light instead of a 
mirror. The measuring wavelengths, sample source and size, chemistry and 
calculation algorithms remain the same. 

It should be disclosed that the next generation processor with its associated 
software is now being used in the HemoCue 201. All design elements of 
design controls including input, output, specifications, validation, verification, 
and complete risk analysis were performed. In addition, extensive laboratory 
evaluation including accuracy and precision tests were conducted. 
Comparative clinical testing was also done. Summaries and data of the 
foregoing are included in the submission for your review. 

C. Clinical Considerations 

Collection of the clinical data was done in Sweden. No Investigational 
Device Exemption was necessary, however, all appropriate elements of. the 
Helsinki accords were observed. No safety or effectiveness issues required 
investigation. 

In sum, we respectfully believe that the modified HemoCue B-Hemoglobin 
system meets the requirements set out in, the Guidance Paradigm for a Special 
510(k). 
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Special 51 O(k): Device Modification Qualification 

HemoCue Hemoglobin 201 Analyzer and Microcuvette System 

Dear Reviewer: 

Please find enclosed a Premarket Notification for the new HemoCue 
Hemoglobin 201 Analyzer and Microcuvette system. This 
notification is being submitted as a Special510(k): Device 
Modification, under the CDRH Alternate Approaches Paradigms 
Guidance Document. 

The Guidance Document sets out the facts and information which 
must be present to qualify for this accelerated review. HemoCue 
believes the modification of its existing 51 O(k) Hemoglobin System 
(K961312) meets therequirements, and explains its thinking as 
follows. 

The classic HemoCue' B-Hemoglobin, K961312, is a dual wavelength 
spectrophotometer and disposable microcuvette system for the whole 
blood determination of hemoglobin. As a point of care analyzer, size 
and weight were elements important to the clinical community. 
A design program, Project Viking, to reduce the analyzer dimensions 
has resulted in the HemoCue Hemoglobin 201. This design 
modification was achieved primarily by conveying the light over a 
ph~tir hrid2:'\ in~tP~n "f rPf1prting it "ff" hel'.m ~plitting mirmr The 

light itself has not been changed. 

The body of the microcuvette was slightly changed to prevent 
inadvertent use in the Classic analyzer. The sample collection end of 
the microcuvette was not changed in any respect. The container for the 
new microcuvettes is also identical to the presently marketed 
microcuvettes, except of course for the labels. 
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HemoCue, Inc. 
Special 510(k) Device Modification 
HemoCue® Hb 201+ System 
June 30, 2003 
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CDRH SUBMISSION COVER SHEET 
Date of Submission: FDA Document Number: 

3ection A Type of Submission 

PMA PMA Supplement PDP 510(k) 

Xlbriginal Submission: D Regular D Presubmission Summary 
Original Submission 0 Special D Original PDP D Traditional 
D Modular D Panel Track D Notice of intent to start fX Special 

Submission D 30-day Supplement clinical trials 0 Abbreviated 
D Amendment 0 30-dayNotice D Intention to submit D Additional 
D Report D 135-day Supplement Notice of Completion Information: 
D Report D Real-time Review D Notice of Completion D Traditional 

Amendment D Amendment to PMA D Amendment to PDP D Special 
Supplement D Report D Abbreviated 

D Report Amendment 

IDE Humanitarian Device Class II Exemption Evaluation of 
Exemption Automatic Class III 

D Original submissio 0 Original submission D Original Submission Designation 

D Amendment D Amendment D Additional Information 
D Supplement D Supplement 0 Original Submission 

D Report D Additional Information 

'\ection B Applicant or Sponsor 

~ompanyllnstitution Name: Establishment registration number: 

HEMOCUE, INC. 2027756 
Division Name (if applicable): Phone number (include area code): 

N/A 
949/859-2630 

Street Address: Fax number (include area code): 
40 Empire Drive 949/859-3080 
City: State/Province: Zip code: Country: 

LAKE FOREST CA 92630 USA 

Contact Name: 

SERINA TAUB 

Contact Title: Contact e-mail address: 

NATIONAL QPERIATIQNS MANAGER SERINA@BEMQCIJE. COM 

Section C Submission Correspondent (if different from above) 

Company/Institution Name 
R. J. SLOMOFF 

Establislunent registration number: 
N/A 

Meeting 
0 Pre-IDE mtg. 
0 Pre-PMA mtg. 
0 Pre-PDP mtg. 
D 180-Day mtg. 
D Other (specify): 

Other Submission 

Describe 
Submission: 

Division name (if applicable) Phone number (include area code): 
3011983

_
1707 

Street Address: Fax number (include area code): 
9229 CRANFORD DRIVE 301/983-2746 

~ity POTO~C I State/Province: MD I Zip Code: 20854 I Country usA 

~ontact Name: 

CONS!U .TANT TO HEMOC!IE • INC. 

0001 
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Section Dl Reason for Submission - PMA,PDP, or HDE 

Section D2 

0 New Device 
0 Withdrawal 

D Change in design, component, or specification: 0 Location Change: 

0 
0 

Additional or Expanded Indications 
Licensing Agreement 

D Processing Change: 
0 Manufacturing 
D Sterilization 
0 Packaging 
0 Other (specify below) 

D Response to FDA correspondence: 
0 Request for applicant hold 

0 Software 
0 Color Additive 
DMaterial 
0 Specifications 
D Other (specify below) 

0 Labeling Change: 
0 Indications 
D Instructions 
D Performance Characteristics 
0 ShelfLife 
DTradeName 
D Other (specify below)_ 

D Manufacturer 
0 Sterilizer 
D Packager 
D Distributor 

0 Report Submission: 
DAnnual or Periodic 
D Post Approval Study 
0 Adverse Reaction 
0 Device Defect 
0Amendment 

D Request for removal of applicant hold 
D Request for extension D Change in Ownership 
D Request to remove or add manufacturing site D Change in correspondent 

D Other Reason (specify): 

Reason for Submission -IDE 

DNew device 
0 Addition of institution 
D Expansion/extension of study 
D IRB certification 
0 Request hearing 
D Request waiver 
D Termination of study 
D Withdrawal of application 
0 Unanticipated adverse effect 
0 Notification of emergency use 
D Compassionate use request 
0 Treatment IDE 
D Continuing availability request 

D Other reason (specify): 

Change in: 
0 Correspondent 
0Design 

0 Response to FDA letter concerning: 
0 Conditional approval 

0 Informed consent 
0 Manufacturer 
0 Manufacturing process 
0 Protocol -feasibility 
0 Protocol- other 
DSponsor 

0 Report Submission: 
Dcurrent investigator 
0 Annual progress 

0 Deemed approval 
0 Deficient final report 
0 Deficient progress report 
0 Deficient investigator report 
0 Disapproval 
D Request extension for time to 

respond to FDA 
D Request meeting 

0 Site waiver limit reached 
OFinal 

Section D3 Reason for Submission- SlO(k) 

ONew Device 
0 Additional or expanded indications 
0 Other reason (specify): 

0 Change in technology 
fi.Change in design 

D Change in materials 
0 Change in manufacturing process 
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;ection E Additional Information on 510{k) Submissions 

>roduct codes of devices to which substaotial equivalence is claimed: Summary of, or statement concerning safety and 
effectiveness data: 

I GKR 2 GKR 3 4 0 510(k) summary attached 

5 6 7 8 fis!O(k) statement 

510(k) Number Trade of Proprietary or model name Manufacturer 

I K832020 I HemoCue B-Hemoglobin System I HemoCue AB 

2 K961312 2 HemoCU\e B-Hemoglobin System Data Management 2 HemoCue AB 

3 3 3 

4 4 4 

5 5 5 

6 6 6 

Section F Product Information -Applicable to All Applications 

Conunon or usual name or classification name: 

HEMOCUE HEMOGLOBIN 201+ SYSTEM 

Trade or proprietary or model name Model Number 

HEMOCUE HEMOGLOBIN 20~+ SYSTEM I Article Number: 121704 

2 2 

3 3 

4 4 

5 5 

FDA document numbers of all prior related submissions (regardless of outcome): NONE 

I : I : I :, I :, 
6 

7 12 

Data included in submission: :JQJ Laboratory Testing 0 Animal Trials D Human Trials 

Section G Product Classification -Applicable to All Applicants 

Product code: C.F.R. Section Device Class: 
GKR 864.5620 

c~lassification Panel: Hematology 

Indications (from labeling): Quantitative determination of hemoglobin in 
blood using a specially designed analyzer, the HemoCue Hb 201+ 
analyzer, and specially designed microcuvettes,the HemoCue Hb 201 
microcuvettes. 

DC!ass I 
D Class Ill 

rg_ Class II 
D Unclassified 

0003 

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



Note: Submission of this information does not affect the need to submit a 2891 or 289Ia FDA Document Number: 
Device Establishment Registration form. 

3ection H Manufacturing/Packaging/Sterilization Sites Relating to a Submission 

lll!IOriginal FDA establishment registration number: 
0 Add 0 Delete 

Company/Institution name: 
HEMOCUE AB 

Division name (if applicable): 
N/A 

Street address: 
KUVE'ITGATEN 1 

City 
~GELHOLM 

Contact name: 
STEFAN JOHANSSON 

Contact title: 
QUALITY ASSURANCE MANAGER!. 

I State/Province 

D Origina: FDA Establishment registration number: 
fi Add 0 Delete 2027756 

XXI Manufacturer DContract Sterilizer 
D Contract Manufacturer D Repackager/relabeler 

Establishment registration number: 
3003044483 

Phone number {include area code): 
46-431-45-8200 

FAX number (include area code): 
M;-t. ~ 1-t.'i·-8225 

I Zip code: I Country 
SWEDEN 

D Manufacturer 0 Contract Sterilizer 
D Contract Manufacturer gRepackager/relabeler 

Company/Institution Name I Establishment registration number: 
UE INC. 

)ivision name (if applicable): Phone number (include area code): 
N/A 949/859-2630 

"treet address: FAX number (include area code): 
4[] DRIVE 949/859-3080 

City: State/Province: Zip code: Country: 

LAKE FOREST CA 92630 USA 

Contact name: 
TATTR 

Contact title I Contact e-mail address: 
NATIONAL OPERATIONS MANAGER SERINA@HEMOCUE.COM 

D Original FDA Establishment registration number: 0 Manufacturer 0Contract sterilizer 
D Add 0 Delete 0 Contract Manufacturer 0Repackager/relabeler 

Company/Institution name Establishment registration number: 

Division name (if applicable): Phone number (include area code): 

Street address: FAX number (include area code): 

City: State/Province: I Zip code: I Country: 

Contact name: 

'ontact title Contact e-mail address: 

?f 0004 
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510(k) Number: t< 03 ~~ Q 3 
Device Name: HemoCue® Hb 201 +System 

Indications For Use: 

Quantitative determination of hemoglobin in capillary, venous and arterial 
whole blood. 

The HemoCue® Hb 201 Microcuvettes are intended for use in the HemoCue® 
Hb 201 + analyzer. The HemoCue 201 system is used for the quantitative 
determination of hemoglobin in blood using a specially designed analyzer, the 
HemoCue Hb 201 + analyzer, and specially designed microcuvettes the 
HemoCue Hb 201 Microcuvettes. The HemoCue Hb 201+ analyzer is only to 
be used with HemoCue Hb 201 Microcuvettes. 

The reagents/microcuvettes and the analyzer form an analytical system. The 
HemoCue Hb 201 + analyzer is only to be used together with HemoCue Hb 201 
microcuvettes. The use of any other device in the HemoCue Hb 201 + analyzer 
except the HemoCue Hb 201 microcuvettes is neither supported nor 
recommended by HemoCue, and could give erroneous results with serious 
clinical consequences. 

The HemoCue Hb 201 microcuvettes are for in vitro diagnostic use only. 

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

Concurrence ofCDRH, Office of Device Evaluation (ODE) 

Office of In Vitro Diagnostic Device 
Evaluation and Safety 

sJO(k) !<o J z? o} 

(Optional Format 3-10-98) 
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HemoCue, Inc. 
Special510(k) Device Modification 

® + s HemoCue Hb 201 ystem 
June 30, 2003 

PRE MARKET NOTIFICATION 

TRUTHFUL AND ACCURATE STATEMENT* 

(As Required by 21 CFR 807.87(k)) 

I certify that, in my capacity as President of HemoCue, Inc., I believe to the 
best of my knowledge, that all data and information submitted in the 
premarket notification are truthful and accurate and that no material fact 
has been omitted. 

(Signature) 

Bruce M. Burgess 
(Typed Name) 

(Dated) 

510(k) Premarket Notification: K~ Q_.....:L_ 
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HemoCue, Inc. 
Special 510(k) Device Modification 
HemoCue® Hb 201+ System 
June 30, 2003 

510(k) STATEMENT 
(As required by 21 CFR 807.93) 

I certify that, in my capacity as President ofHemoCue, Inc., I will make 
available all information included in this premarket notification on safety and 
effectiveness within 30 days of request by any person if the device described in 
the premarket notification is determined to be substantially equivalent. 

The information I agree to make available will be a duplicate of the premarket 
notification submission, including any adverse safety and effectiveness 
information, but excluding all patient identifiers, and trade secret and 
confidential commercial information, as defined in 21 CFR 20.61. 

Bruce M. Burgess 
(Typed Name) 

(Dated) 

510(k) Premarket Notification: K: .22_ .-1_ d d 1)_-3.._ 

OOC7 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OMB No. 0910-0396 
Public Health Service 

Food and Drug Administration 
Expiration Date: 3131/02 

CERTIFICATION: FINANCIAL INTERESTS AND 
ARRANGEMENTS OF CLINICAL INVESTIGATORS 

TO BE COMPLETED BY APPLICANT 

With respect to all covered clinical studies (or specific clinical studies listed below (if appropriate)) submitted 
in support of this application, I certify to one of the statements below as appropriate. I understand that this 
certification is made in compliance with 21 CFR part 54 and that lor the purposes of this statement, a clinical 
investigator includes the spouse and each dependent child of the investigator as defined in 21 CFR 54.2(d). 

I Please mark the applicable checkbox. I 
~ (1) As the sponsor of the submitted studies, I certify that I have not entered into any financial 

arrangement with the listed clinical investigators (enter names of clinical investigators below or attach 
list of names to this form) whereby the value of compensation to the investigator could be affected by 
the outcome of the study as defined in 21 CFR 54.2(a). I also certify that each listed clinical 
investigator required to disclose to the sponsor whether the investigator had a proprietary interest in 
this product or a significant equity in the sponsor as defined in 21 CFR 54.2(b) did not disclose any 
such interests. I further certify that no listed investigator was the recipient of significant payments of 
other sorts as defined in 21 CFR 54.2(f). 

D (2) As the applicant who is submitting a study or studies sponsored by a firm or party other than the 
applicant, I certify that based on information obtained from the sponsor or from participating clinical 
investigators, the listed clinical investigators (attach list of names to this form) did not participate in 
any financial arrangement with the sponsor of a covered study whereby the value of compensation to 
the investigator for conducting the study could be affected by the outcome of the study (as defined in 
21 CFR 54.2(a)); had no proprietary interest in this product or significant equity interest in the sponsor 
of the covered study (as defined in 21 CFR 54.2(b)); and was not the recipient of significant payments 
of other sorts (as defined in 21 CFR 54.2(1)). 

D (3) As the applicant who is submitting a study or studies sponsored by a firm or party other than the 
applicant, I certify that I have acted with due diligence to obtain from the listed clinical investigators 
(attach list of names) or from the sponsor the information required under 54.4 and it was not possible 
to do so. The reason why this information could not be obtained is attached. 

NAME TITLE 
Bruce Burgess General Manager 

FIRM/ORGANIZATION 

HemoCue Inc. 

SIGNATUQ 6?- DATE 

~/1]. q Tvt '/ zoo-:z 
/ 

/ 
Paperwork Reduction Act Statement 

An agency may not conduct or sponsor, and a person is not required to respond to, a collection of 
Department of Health and Human Services information unless it displays a currently valid OMB control number. Public reporting burden for this 

collection of information is estimated to average 1 hour per response, including time for reviewing Food and Drug Administration 

instruCtions, searching existing data sources, gathering and maintain.ing the necessary data, and 5600 Fishers Lane, Room 14C-03 

completing and reviewing the collection of information. Send comments regarding this burden Rockville, MD 20857 

I estimate or any other aspect of this collection of information to the address to the right: 

FORM FDA 3454 (3199) Crealed by E~oo;trou;c Do=tServ>ceo/USOHHS. (:301) 443-24.54 EF 

(b) (6)
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HemoCue® AB 
510(k) Premarket Notification 
HemoCue® Hb 201 +System 
June 14, 2003 

Declaration of Conformity with Design Controls 

1) Per requirements, all risk analysis, verification and validation 
activities were performed by the designated individuals and the 
predetermined acceptance criteria were met, and 

2) The manufacturing facility is in conformance with the design 
control procedure requirements specified in 21 CPR 820.30 and the 
records are available for review. 

(jate 17; h3 
Date 

Title: Quality Assurance Manager 
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HemoCue, Inc. 
Special510(k) Device Modification 

® + HemoCue Hb 201 System 
June 30, 2003 

PREMARKET NOTIFICATION 

STATEMENT OF CONFORMITY WITH INDICATIONS AND 
INTENDED USES 

I certify as President of HemoCue, Inc., that the intended use and 
indications of the modified device, as described in the attached labeling, are 
the same as the intended use and indications for the sponsor's unmodified 
predicate device (K832020). 

Bruce M. Burgess 
(Typed Name) 

(Dated) 

510(k) Premarket Notification: K _____ _ 
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HemoCue, Inc. 
Special 510(k) Device Modification 
HemoCue® Hb 201+ System 
June 30, 2003 

PREMARKET NOTIFICATION 

STATEMENT THAT MODIFICATION HAS NOTAL TERED THE 
FUNDAMENTAL TECHNOLOGY 

I certify as President of HemoCue, Inc., that the modification bas not 
altered the fundamental technology of the sponsor's predicate device 
(K832020). 

Bruce M. Burgess 
(Typed Name) 

(Dated) 

510(k) Premarket Notification: K _____ _ 
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Comparison to Marketed Predicate Device 

Analyzer 

The classic HemoCue® B-Hemoglobin System comprises a dual wavelength photometer and 
disposable Microcuvette for the whole blood determination of hemoglobin. As a point of 
care analyzer, size and weight were elements important to the clinical community. 

A design program, Project Viking, to reduce the analyzer dimensions has resulted in the 
HemoCue Hb 201 +System. This design modification was achieved primarily by conveying 
the light over a plastic bridge, instead of reflecting it off a beam splitting mirror. The light 
itself has not been changed. 

Microcuvette 

The optical sample area, volume, and reagents in the HemoCue Hb 201 Microcuvette are 
identical to the marketed HemoCue B-Hemoglobin Microcuvette. However, the shape of the 
HemoCue Hb 20lmicrocuvette is "keyed" such that it will only fit in the Hb 201 + 

photometer. Similarly, the B-Hemoglobin Microcuvette will only fit in the B-Hemoglobin 
photometer. In all other respects the Hb 20 I Microcuvette is identical to the existing 
B-Hemoglobin Microcuvette. 

The packaging vial for the HemoCue Hb 201 Microcuvettes is the one used for our marketed 
B-Hemoglobin Microcuvettes. Labeling, of course, is updated to show the HemoCue 
Hb 201 + System name and Article Number. 

The HemoCue Hb 201 Microcuvettes are packaged with the same Storage, Handling and 
Expiration Date specifications as the existing B-Hemoglobin Microcuvettes. 

0012 
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Comparison to Marketed Predicate Device 

Existing B-Hemoglobin NewHb201+ 

0013 
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SUMMARY OF CLINICAL PERFORMANCE STUDIES 

A number of correlation studies with the HcmoCue Hb20 1 +system have been performed. 

The studies have been performed with human venous whole blood and the results arc 
summarized in the table 1. 

The table shows high precision of the HemoCue Hb20 1 +system and excellent correlation with 
the comparative methods. 

001J 
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Table I. Summary of correlation studies with the HemoCue Hb201 +system 

Study 

0 v:i 
0 ~ ,_ 
tJ1 

Comparative 
Method/Instrument N Reg. line 

Sxy (g/dL) Corr. Corr. 
Coeff Coeff. 
(r) (Rz) 

(b)(4) 

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data
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ArL nr ; 51705 o:~c>6:0 gidL (!/L. mrnoli!.) 

HemoCue• Hb 201 Microcuvettes and HemoCue" Hb 201• analy.ter 
HeruoCue Hb 2{11 Microcuve11e~ an: available in indwidua[ packag<:~ i}I in vials 
Please rr::ad !he rele11ant Operating 1vfatmaP for the analyzer for pruper use of !.he sys\(..1D. 

Intended Use 
Quantitative dete'nninlltion of hemoglobin in capillary. venom; :md arterial whole blood 
The Hemot.::ue~ Hb 201 Microcllvcttes arc intended for use in the HcmoCue& Hb 201 ~ all>\J)~.le'J. The HcmoCue 
20 I sy51em is used fur the quautJUilil'e det.:.-rmination ufh.:.1noglobln in blood t:~ing a ~pcdally designed analyzeJ·, 
ihe HemoCue J-Ib 201' analyzer, ami 3pedally des1gned nnet;X!uvett<:s, tbe HemoCur:: Hh 201 Microcuve1tes. The 
Ht:moC.'ue Hb 201•- analyzer is (Hlly to be used with Hem1•Cne Hb 201 Micromvettl'$. 
Thereagenti>/m:crocuvcltcs and the analyzer form an analybe.&l systcm.The IkmoCu~ Hb 201 ·analyzer i~ only to 
he usOO together with HemoCuc Hb201 Mkroc-..!Vt:i1es. The use of any other de\icein the l-JemoCue" Hb 201"' 
a:nalyz<!T ~:<cept the HemoC~ Hb :!01 Microcuvettes is neither ~uppm1ed nor recommended by I-JemoCue. and 
co1~ld giv~ erroneous results with ~e-rious clinical cunsequeoces. 
The HemoCuc Hb 20i Microcuvcttes are for in \--itro diak!U<Jstic use only 

Summary and explanation of the test 
The quantitative hemoglobin deterrillnatiooisindkated a;; a general fundamental test in i!.Cli!C ~L~ wdl as elective "ate. The 
te:;1 may be u:>ed fur a.~~s~ing the status or a patien~ m su~h din.ical ~ituati<mS a.'> hemorrhage. hemolysi~, dehydralioo a..'ld 
oih<..'l' shift~ in plasma vulum<! ~and furve:rifyillg the tC3ults of transfusion or u~tment of other dt.'fidell<.)' states such as 
malnutrition_ The as~ay ofbmnoglobin is !llso ;J;;cd a~ a part of a g;mcral health ocnl! .. --n e.g., fQr _proopectiw~ blood donors and 
in the asses>mentofwomen·s,md children's h~1.l!h. 
Thedetennination orlt<:moglo!•in by a Slmplified photometric appwa;;h was first proposed by Stadie1• He showed that 
b:.1noglobin, released frum lysed erylhr{.><::ytes, w;;sconverted to methemoglobin by usi:ngpotas;ium ferrkyanirlcand that 
p.Jtassium ,~yani<ie would then convert til<: mcthcrr..oglobin to cyanmethemoglobin, wbkh;:ould ht" easily me-asured in 
a c,llorimeter. Dub kin'·' mnftrme;l Stadie's work and showed that several other oxidants, including ~odium nitrite. 
would c1•nvert hemoglobin tn methemoglobin. Van Kampen and Zljlstra' employe<! a non-ionic ~ur[il.ctant., v.-bich 
decrea~eJ the rea;:tion time to fuw· mllmte~. V anzea-i' exchanged pct::ssium cyanitk f.:lr ~odium azide. v. bich conveJicd 
methemoglobin ~o nhiemethemoglobin \\ithi.n on;~ minute 
Thedispo~able HemnCue Hb 201 Micmcuv..::tte is made ofplastk andcompri~e,; a bndy ha,-ing a CjJYity v.>itb a volume 
ofaf.out 1 0 )l L Tb;;J rmcrocuvette containsdr; reagent; def"-lSited unifotmly within the comty. Tht: blt~.ld sample i!. drawn 
i:nwthc cavity by capiila.'j· action and is spontaneously mixed wi!.h the reagenK When u::ed with the l·kmoCucHb 201' 
an!llyzrr, th<' syst.-:m pwvides a din-:1~1 reading ohb,~ conc.-ntration ofhrtuog_lobin in whoie blood. 
The ch~m:stry mettrnd utilized by t..l-te r-lemoCue Hh 20 llvhcrvcun·tte i5 a mnJi !icatmn t>fV aruetti ·~reagents and y:elds 
an azidemeilicrnoglobi:n reacti.:ln in 15-&0 second~- 'I he HemoL'ue Hb 201 Minocuvt.'11es are ready for U>C upon removal 
from the packagt:. To make a <h~termimtlion, til<~ fiiHng <>nd of the mkrocuvcr.e i~ bnmght i_n contat:l 1.Yith a dmp of 
capillar-.r, va1om or art erial whole blood. By capiliruy a~<ior, 1 fl)!L of the ~ample is ilrawn intn the cavitywhere the blond 
react:-; Wltb the reagents. The micrvcuvette i> j>laced in tb~ HeruoCue Hh 201· analyzer and the chemlcal reaction :s 
followed ph.:ltomctrically by the illstrurn.cnl to a st~ady~state condition. The HemoCue Hb 201· analyzer u&es a dt.!al 
waYdrngtb mca~uring ::n,~thod, 570 nm and 8SO 11m, for tmbidity .:omp;~nsation. Tbe Hem,lCu<> Hb 21)] Mkroc11VC-tte 
i~ disc:ml,;:d once the test ba_.; hecn completed. 

Principles of the procedure 
Ttw TeciJninue 

The HemoCue ~hmque is based 0n an (>plical measuring micro,:uvette of a ;;mall 'dit.~me and a 1bnrt hght path. rhe 
mi;:rocuvette cavily ccntains reag<.'Iltg dcpo~ite--d on its. inne-r walls. The blood sample is drawn into thc cavity by capilhwy 
arti<:>rt and i~ mixed ~pontaneouslywitll th.~reagents. The microcuvet'..e h thcnplnce6 b1 aHemuCu<> Hb 20 t•analyzcrin 
which the transmitt:mce is me;;sured and the hemog!;Jbin levd calculated. Thus ~he technique rn<tke~ it p<:t;;~\ble to sampll" 
the blood, mix ar;d chemically react it with the reJ.gents m the ~ame microcuvetlt: a.~ i~ used for measurement. 

Tile MicrocLJ\'ette 
The mk-rocuvefu': is made ufpHlyst)Tene: plastic and compri~cs a bn;ly ha.,_-ing a caviTy with a voh!me of :1bout 10 pL. 
The dist.am·e between the walls of the optical v.indow is 0. ]1() mm. which pe:rmiL;; pbo1ome1ric determination of 
hemoglobin in undiluted blood. 

T/Je Cfmrni~<1ry Principle 
The reaction in the micr<J<:uvet1e is a m~.>dilied a;-:idemethemoglohin reaction. The etythnwy1e membranes :Jre 
disi:ntegratt'd by wdium deoxycholate, n:le.;;sing the hemoglobin. Sodiu!ll nitrite corr;;crts the h~tnoglobin irnu from the 
ferrous to !.he ferrk state to form methemoglobin~ v,hkh thea combines v.itl.; azide to form azidcmethcnw[<lobm. 

Reagents 
40 '% w/w Sod:iwn Dt.-oxycboia1c, 18 % w/w Sodium Azide, 20 ~Q wiw Sodium ~itritc. 2.! % w/w Nonreactive 
Ingredient~. 

Warning and precautions 
The HemoCue Hb 20 J Microcun·nc;; are fer _in vin·o diagnos~k l:;;c only. T!u~ tbemk.als depo~itcd in the cavity Dfthe 
mkron;vette :Jre batmfi1l if swallowed. Although thcre:1gent~ in th~ microcuvette ar~ pri!S<'!1t ir. ~xWmely kw qu:mtitie~, 
coHsultlocal.:nviromnental authorities f(•rpr·Jper ·lisposal. Always handle blooJ ~pedmens with can:, as they may he 
infe~-tiotG 

Storage and handling of the HemoCue Hb 201 Microcuvettes 
The rcilgeJ;ts contained Within Hc!noCut' Hb 201 Microcuvcttes arc moisture S<.'llsitivc. A~ this te~t meth0d no· lies on 
photomet1ic measuremt~nt, ;:arc should be taken not to hold the micmcuvette by fbe filling .end. Alw take ~are to 'Wipe 
away all con !aminating substance;; from the outer,; HriiJce <lfthe micrncuvette. All unns.:,J rrJnocuv .:t~es mm;t ranain in 
the Oiiginal packfige.Uu:the HcmoCue Hb 2\Jl Microcuvett~ pnorto;hcircxpinl.tiN;datc. ThcexpimUondatelSJlrintedt•neach 
package 

Stor<:ge of rnicrocuvf:W•<; kept in a=.;;';!! 
Store 1-knKlCue Hb 201 Mi..:J'OC'J.Yellt~ at a ll'ITlJ~cratux l•f5!l-!'fi '1' t15~3{i ''C). D1• not refrigerate. As t..l-te mJcr;x:uwttcs are 
moisture S<.'Il~lth e, it is impuitant that the c;,p of the vial is ciost'd properly betw<."t.'Il use. Unused micwcuvettes must be 
ke-pt in ll1e vial. The expiration date <JfE<!moCue I-Th 201 Mkrocuv.-:ties in a <;e-&kd vial is:! yean frm:n the ,tr!e of 
manu!iKtur;;J. Once the seal is bnJken. the micrucuvettes a:re stabk for 3 months. 

Storage of md!ll!dua!!y pncked microcu\lettes 
Stn!\' HemoC'ue :tfr> 201 ~ft.-:r<Xll\'e'UNat a tctll]J>.'>ffi!',m~of 59-86 ''F (15-30 Y). Do not refrigernte. The e"piration da!e of <'3C h 
single packed H~m<:>Cue Hb :zn 1 MicnJ<:uvet1e is 15 month~ fr~Jm the da.te of manut~1cture 

Instrument 
The HenwCue Hh201 MJCfV<.'Uvette isspecilicallyd<:signedfiJrusewiththeii~moCue I-Ib201' ana!y;.;<--r. The Jlcrm•Cue 
Hb 20 l · an,ll)?.<'r is f;;.:tor; ,~,,Jibrated against tht' int,~rnational refcren~c method for hemoglobin deterrnin.-;tion, JCSH J. 

Specimen collection and preparation 
Capillary, ver.m:s or arterial blond may be used. Appwpri:te antiror,gu !ant~ in solid form 4 eg EDT A, heparin orh<"PMir,/ 
fluoride)maybe used. Mix ail sample;; thomup.:blyon a mecllanic;Jlmb;er foratleast2 minutes or invert ;he tub-e 8-lO 
times by hand. AJtcmatively. follow the Jocalrcenmmendations. Hemngln!Jinremam~ unchanged for days. prov1dt:d that 
the blood docs not become infcctcd. lfthe specimen has been stored in a ;dligenltor, itwiil be viscid and the blood should 
he allowed to wann up to mom temperamre before mixing'. 

Procedure 
Read the relevant Ope!atmg Manual'< for the HemcL'uc Hb 201· an<tiyzer fer proper use ofthll system. 

Mat~rials provided 
HemoCue Hb201 Microcuwttes 

Materials required but not provided 
Hem;JCue Hb 201~ analyzer 
O:l.uze or lint free iissue 
rr quality c<mlrol18 per!hrmed with a commcr..:ial b!nod control, use mntrnls rect•mmended by HemuCue. 

Proper temperatures 
The HcmoCue I-Ib 20 J ~y:>tem is ,k:signed fOr use at room k'lllj)<.'fl!!Ure 59-86 ·'f ( J 5-30 ·'CL 

Directions for use 
1 Read the relevant Ope:ratmg Manual lOr the a.'llllyzer for pmper usc nfthc ~y~tcm Pull the cuvette holder out tn its 

loadingpo:;itilm. Pres~ and hold tht: OJ:Iluflhutton until the di~-play is activated. 
2 Use nfthe HenmCue Hb 201 Mi(.,YOCIJVette~. 
a) T akc th.- micro. .. ·uvetteout ofthe pacbgc FoJlow thein~1ructions given under "Storage arui handling ofi-kmnCue 

I-I:'l 201 Micro~uvettes". If microcuvettM from a vial are used, replace tlw ellp immediately after the 
mk1·ocuvette ha~ been removed. 

b} The shape of the rrJcrocuvette and the names of the different parts of !.he miaocuvette can be seen in Fig. l. 
c) Hold the micnx:uvette opy-osJte the tilling end ;ll!d bring mw conract wi!.h the capillary specimen, sec Fig. 2. Wbc!l 

test tubes are used, such as •·acuum tubes, we recommend that analiquotorthe well-mixed specirnenispipettedfrum 
the l;;JS1 tube onto a hyJn>pholllc pla~1!;; or g[a~s shde, where d!reel tilitnp!ing of the specimenm;,y occur. sec P:g. 3. 
Alway:-; avmd contamination of the optical eye. 

fi} Allow the cavity of the microcuv~tte tn !ill compl.:tely by ..:<tpillary a<:tion. Uo not refill the ta,·ity of the 
mkrucu,;ette! 

e) \Vhen wmpletc1yfilkd, "ipe l)frthe nutside of the mkmcuvettev.ith a clean lint-free li>S'Je, being c~trefltl TI•lt1o touch 
the open end 0fthe mkr<.cuvette, see Fig 4. If air bubbles ;ue seen in ~h<: <>p<i<~r:l eye. :be microcuv<>tte should be 
dhcarded ,:nd a new sample be taken for a,'Jalysis. Small air bubbh~;; arotmd m,~ ,~.-Jge do not influence the ;c~ult 

t) Pl,11;e the fJJl,~d HemoCut~ Hb 201 Micrc.::uvctte in the cuvet::e hG1dcr of th'~ analyzer. sre Fig. 5 
g) Puoh the cuvette holder to its nlC;'\Sttring position. 
h) Af!er l5~60second~ the HemoCue Hb201' analyzer wiU flnd the ste<:dy-~tale olthechemical r<"ac;ionand then::sul; 

will appear m the display. 
i) Pull the ctlvettc holder Put tn 1t~ loaditlg f~l~ihon a.'ld dJscard tb.: used microcuwtte. 
jl lf tb<! Jisplay shows :!.1\ err1•r code. see the trouble :;lwoting guide in the Operatmg Manual 

f;"lrfunhcr infnnnation. lf"I-n-IH" i:;displaye.-l, lh~ r.:Hdt is g:re.-tter than 25.!'i g.'dL (256 jp1 •. 15.1,1 mmoliL), c,msult 
th~ Operating Mann:!] for the ;malyz<!T. 

·~~~iT~e:;:;.· ~···... .·.··.· ~··· ~""" '~::n-1 .' ~ . ·. . .. ····•'•• 
~ flllillgend l-i 
,,g, r~g.2 r.g 3 ''~~ • Fig 5 

Stability of the final reaction 
Measmement ofa rr~nmCll~ [Ib 201 Microcuv.:tte m a HemoCue ~ib ::01· an~lyzn mu~1 b~ r~ttbrmed :rnmediatcly or 
at the latest 10 minute~ afwr !he m.krocuvctte ha~ been filkrl wit!; h!ood. 

Quality control 
The I-Icmo('u:e Hb 2{) t• analyzer has an internal t:lectnmk ·'SELFfEST. Every time the &P~'llyzer is turned on, it \\ill 
automatically verify the perfmman~e of the opiTOnic unit of !he anaiyzer This te~t i~ perf(,m-1ed ~t rc.:;rular \ntef'-·,:Js \fth<> 
analyzer i~ on. The H~moCue Hb 2111 syowm ear; als;l be venlied on Lhe days c,fte>ting using corumercial!y available 
hematology contmls, recommended hy Hcn;oCue 
Dono I u~e cyanmeth<!llloglobin standards v.ith this t.o~L 

Results 
Ibc mcastJJed hemoglobin ~·alt:e i~ read direc!l,v from tbc HcmoCuc Hb ::0 I~ an:1lyzer in g/dL, g/1. or mmoL'L 
No calculations rrn- n,-,cessary Re~ult;; above 25.6 gidL(.~56 g/L, 15.9 mmo1'Ll are .-lisplay,:il a~ ·-rrr-JH". T!Jc k~t is 
linear up 1<:> 23.5 g/dL(2:'15 g/L l4.6mmol/L}. 

limitations of the procedure 
a) M e:1~1nement of hemoglobin mu8::: be nmd<; as soon n~ po~sible ilftt-:r the blood has b-.-:cn drow-n into the mkroe'JV<~tle 

If the readings m·e made after 10 minutes of filling lh..:: microcuvett;;J. fahe results ma) be obt<~ined. 
b) Mixing blood for too iong a pent>d Clill produce in,·n:as.cd oxygen prc~stm: and vi~co~ity th;,t m<~y give falsely h1gh 

r<!st:lts 
c) lfa:r bubble_, arc s~en in the<}pti..:al eye orth..:: tnJerocu•·ett~, lh<: nucwcw,-cac shou]J bed;scarded omda new s,;mrle 

taken for ar.al•·~i~. Small air bubbles around the edg..:: do not influence the reqJt 
d) Ca11ti0n sb1•uld b~ taken not to hilldtb<: nner,Jcuvettt bytbt: Iillingenrl, wh:~h may ~tam tlwoplleal eye-. Care ::l;nuld 

;;]so be taken in wiping off execs~ ~pedmen Ji::om the outer surface nfth<": ilptkal eye. 
e) Acetaminophen( ZO ~;ngldL),a."Corbk acid l}mg/.-JU, corJugntedhilin:bin ( 40 mgldL), \JDC,1njugatc.-J bilirubin ( ~(Jmg/dL ). 

ibuprofen ( 40 mgidT..l, rrea~ininc nom gldL ), s,:Jkylic acid { ~ Omg/dL 1, tetracycline ( 20 mgldL). urea ( 500 ::ng!dL I, 
uric acid f2V mg/dLJ, lipaemia (Intra1ipid -4\H)(l mg/L. a;:>pmx Trigly<~<:rld.-;~ i 20(1 mg/dLJ have not b.~ en tOund to 
inlerfcre. The hiy.he;;; ..:om:cn1ration t<sted is rd'erred 10 in brackei:;. 

f) Tmhidity due to leukocyt..::~ does not interfere (1es1ed up to 550 x lD'/L-1 
g) Cru:boxyhemHglobin !evels up tn 10%. do not interl~re (ref~ence v;;lues for non~mok<":n· 1·2 %. "mok~lT 5-6% y: 
hi ?[-{values between 6.7~1S.5 d;J not intcTfl'rc with tbe oystern 
i) Sulfhemoglobin is not measured with this method. 
ji \'al11es above 23.5 g;JL (235 giL, l4.6mmolil,) must be wnfim;.:J us:ng a sHh2hk labf\tatorymethPJ. 

!nkrfet<.'IlC<: studiesha,·c be~:npetf(>rm..::d accord:ing to ~CCLS DocHnwm EP7-P Vol 6 No 13 1: 

EKpected values• 
Adult males 3.0- 17_0 gictL t110 .. 17{) g/L 8 1 · 10.5 mmol,1.) 
Adult females 2.0- 15.0 g/dL (120- 15(1 giL, 7.4-9.3 mnu,J;1.) 
Infants after neonatal perwd l.O~ 14.0 g!dL (110- 140 g:L, 6.8- 8.7 mmoUU 
Children, 2 years lil teenage, gradually in..:rease tn adult norm<: is. 
Due w the wide range of conditions (dietary, geogn:ph;e<:l, etc) which affect nnnnal valueo. j: i:: r.:..:;Jmmended that each 
h\boratmy e~1abl:sh its own normal range. 

Specific performance characteristics 
The results given below in. ''V.'ithin-nm prcdsion" and 'Tots.] pn:cision" come fi:om one batch ofi-IcmoCue ffb ::!OJ 
Mio:rocuvettes and flve flemo("'t:.: Hb 201+ analyzers. Ni)fe~iandardiz;;tion was dnne dming 1he analyzing f..eri.:Jd. The 
re_•ults gi;.·.::nin the •·correlatwn Study" ..:arne £il:>Ol one HemoCue Hb ~OJ+ analyzer whicb bad not b.:<:n res<.amlardized 
during the study period_ lCSB is the iutcr,Jation<U refefL'Il<:e method for h<.'Illog1ol>in d<.'tcnnination{HiCN; 

WithiiHU!J a!'ld Tot.al orecision 
Within-run precision wasdctennincd ~ . .-:cor.-Ji,'lg to theNCCLS Docllment EP5·A Voi 19 No 2; '.Commercially available 
controls at two different le\ els were u;;<l\1. The h<!mcglobin coru~entrntion wa.~ measured in duplka1e twice a day. m.1ming 
and aftcmoon, d:mng tv.'cnty consecut:t\·e days on five analyze-rs. A new nal of each control lew! W:'!~ used cw1y day. 

I 
X '\Vithln-mn Predsi(m 

Contm! kvel I N 
£/dL 

SD I CV 
l'/.-Jr. ., 

400 7.7 0.{157 0.74 
2 T 40\l T 15.3(; 0.078 I 0 51 

SD"' 
j l,.'.:r where dis_ the diflC:rencc ~e;'Wcc_n two m:c!ocuH·ttes and n is the 

'\i · ·,:;i· number ot blood ~amples Ill the ~tudy. 

Cormlauons Studii!S 
A nl!ml:>er of correlation studie~ of the H.:m0(\1e HI- 201 ~-ystem b;we be,_.n performed. 

Tntal Precision 
SD cv-

,fdi. "" !i li)l) 130 
O.i09 0.71 

The result~ d the C(•mparison studies between the 1-TemoCut: Hb 201 5yst~m and othcr hemoglobin methods are 
;ummarized in tbe table below. 

Study I " Min g/dL 

" 46 
120 7.4 

3 120 4.4 
4 120 4.2 
5 ·98 4.3 
6 ...j. 53 u 

Ml3 4.1 

1 = B<.."t:knum Coulter GEN-S, wnou:; EDTA b!o,xl 
:! = Ad1·ia 120, vcn<:>u~ EDT,\ blood 
3 = CeH-Dvn 40fH}, ven<>us EDTA blood 
4 ,., SysmeX A..l:::2100, 1 enous EDT A blood 

Maxg/dL Regression l:ne 

I ' y 049; ... o.1?6 
18.7 Y·· Ul15X-.-f).i00 
20.1 y 1.012X U.2!' 
20.!i Y -- fl.995X + 0.275 
20.S 'i -- '.017X 0.276 
16.3 Y -- l.tD::!X (•.l2Z 
21.0 \:..:::_.0.%1X -:-0.139 

5 "-lCSH1 {Cy~mne!hemoglobin method}, venot<S EDTA blood, multkl:'ll!cr gtudy 
6 ~ Be<-kman Co--.!lter GEN~S, venous EDT A blood 
7 =B-}kmoglof-.in, venousEDTA blt>tld, multkenkr~mdy 

'lntem:ltionsl Council fbr S1andardi;:mion in HHemat.}le>gy 

P:ucnt 

The lkmnCll<': Hb 2()]< MicmCL:It:lte ts cu1·ered by Lnited States Patent 5.67·1A57. 
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14. HcmoCt;c~ Hb201' OperaTing Manu~L 

Manufactumr 

,~YEMCiut 
HcmoCucAB 
Box 1204 
SE·262 23 AngeH10lm. Swed,;n 
Phone: --1-46 431 45 82 00 
Fa:<: --1-4!'i 431 45 82 Z5 
E~mail: int~>@:)hemo.::ue.'>!': 
www.hernocu"e.eom 

HemoCue Distributor USA: 

HemoCue Inc 
40 Empire Drive 
Lake Forest, C A Y2630 
Phone 
Orders 
Technicdsupport 
F"' 

949~859-2630 

f\.f_l(J-323~1574 
800-4Z6~7256 

949-859-3-0t>S 
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HemoCue Hb 201+ Opc'ratlng 

HemoCue Hb 201+ fvianuaf de onpr,Jr 

HemoCue Hb 201+ rv/anue! 

HemoCue Hb 201+ rv!anuai de upera~oes 

The HemoCue Hb 201+- analyzer provides determination of hemoglobin quickly, easily and with lab quality results. Capillary, venous or arterial whole blood 
may be used. The analyzer is shipped either in the "enhanced" mode. which stores test results. date and time for up to 600 measurements, or in the 
"standard" mode, which lacks these features. If the analyzer is in the standard mode, sections titled Setup do not apply. To change the current mode or for 
futher information, contact your HemoCue distributor or Hemocue Inc. 

HemoCue 201.,. es un analizador para Ia determinaciOn de hemoglobina de forma r.3pida y sencilla, con calidad de laboratorio. Puede usarse sangre completa 
capilar, venosa o arterial. El sistema HemoCue 201+, /igero, portcitil y con opci6n de corriente de red, es adecuado como unidad de uso estacionario y m6vil. 
El analizador tiene memoria para guardar resultados de prueba con fecha y hora para 600 mediciones. Este manual de operaci6n contiene las instrucdones 
basicas para el empleo rutinario y especificadones tecnicas del aparato. Para mas informaciOn, consulte con su distribuidor local de HemoCue o p6ngase en 
contacto directamente con HemoCue. 

L'analyseur rlemoCue Hb 201 + permet Ia determination simple et rapide du taux d'hemoglobine. Les resultats obtenus sont d'une qualit€ equivalente a ceux 
d'un laboratoire. Les mesures peuvent etre realisees sur du sang arteriel, veineux ou capillaire. Cet appareil peut memoriser 600 rkultats reportant date 
heure de dlaque mesure, en mode "developpe". II peut aussi l!tre vendu en mode "standard", lequef ne dispose pas de ces fonctions. Les sections intitulees 
"Configureru vous seront alors inutiles. Pour changer le mode d'utilisation ou pour d'obtenir des informations supph~mentaires, vous pouvez contacter votre 
distributeur HemoCue ou Ia societe HemoCue AB. 

0 analisador HemoCue 201+ proporciona a determina\ao da hemoglobina com rapidez, facilidade e com r-esultados de qualldade laboratorial. Pode ser 
usado sangue completo capilar, venoso ou arterial. Sendo levee portatil, e tendo ainda uma op~o de alimenta\ao por corrente, o sistema HemoCue 201+ 
esta igualmente adaptado tanto a uso estacion.3rio como m6vel. 0 analisador guarda resultados de testes, com data e hora ate urn maximo de 600 medi\6es. 
Este manual fomece as instrll{Oes Wsicas de rotina bem como as espedfica\Oes recnicas. Mais informa\Oes podem ser obtidas do seu concesslonario 
HemoCue ou directamente da HemoCue. 
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1. The HemoCue Hb 101 + analyzer 
2. AC adaptor 
l 4 type AA batteries'* 
4. A vial o1 HemoCue Hb 201 

Microcuvettes'* 
5. Individually packaged HemoCue Hb 201 

Microcuvettes" 

The HemoCue Hb 201 +and its adaptor are 
delivered in a carton. Open the carton on a 
stable surface and lift out the instrument and 
attessories. On the bottom of the analyzer 
there is a lid covering the battery 
compartment. Press the flap to remove the 
lid. Place 4 type AA batteries in the battery 
compartment. observing the indication of 
polarity in the battery holders. Replace the 
lid. Consult local environmental authorities 
for proper disposal of batteries. 

* Not induded. 

0 
1. Analizador HemoCue Hb201+ 
2. Adaptador de red 
3. 4pilasAAoR6de1.5V.* 
4. Un contenedor de microcubetas 

HemoCue Hb 201.* 
5. Microcubetas HemoCue Hb 201 en 

envases individuates.'* 

El aparato HemoCue Hb 201 + y su adaptador 
de red se entregan en una [aja. 
Abrir Ia [aja sabre una superficie estab!e y 
sacar e! ana!izador y los accesorios. 
Desechar las pilas gastadas observando !a 
normativa medioambienta! vigente. 

~ No int!uidos. 

5 

@ 
1. L'ana!yseur HemoCue Hb201+. 
2. Un adaptateur secteur. 
3. 4 piles de type R6 au AA, 1.5 V. * 
4. Un flacon de microcuvettes 

HemoCue Hb 201. * 
5. Des microcuvettes HemoCue Hb 201 en 

emballage individuel.* 

l'ana!yseur HemoCue Hb 201+ et son 
adaptateur sont !ivres dans une borte en 
carton. Ouvrir le [arton sur une surface stable 
et sortir !'instrument et ses accessoires en les 
sou!evant. En bas de !'analyseur se trouve un 
couvercle de protection du logement pour 
piles. Appuyer sur Ia !anguette pour Oter le 
couvercle. Placer les plies dans leur logement, 
en respectant les indications de polarite 
indiquees dans le compartiment. Refermer le 
couvercle Pour l'i!Hmination des piles usa­
gees, consulter les autorites com))ttentes 
locales. 

* Non fournis. 

0 
1. Ana!isador HemoCue Hb 201 ·>. 

2. Transformador de corrente. 
3. 4pilhasdetipoAAou R6, l.5V.* 
4. Urn frasco de Microcuvettes 

HemoCue Hb 201 * 
5. Microcuvetes HemoCue Hb 201 

de embalagens unittirias* 

0 HemoCue Hb 201 +eo seu transformador 
de corrente sao entregues numa caixa de 
cartao.Abra a caixa sabre uma superfkie 
est<ivel e levante o ana!isador e acess6rios. 
Consulte as autoridades ambientais locais 
para urn des[arte legal das pilhas. 

* N.lo induido. 
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1 a. If AC power is available, plug the 

supplied power adapter into the power 
inlet at the back of the analyzer. 

1 b. If no power is available, insert the 4 
type AA batteries. 1.5 V, into the battery 
compartment. 

lc. If a battery symbol appears on the display, 
the batteries are runnir1g IOVII on power. 
The analyzer will contit'lue to give 
accurate results, but the batteries should 
be replaced as soon as possible. 

2. Connection ports for printer and PC 
(only applicable for the enhanced 
mode) 

3. Pull the cuvette holder out to the 
loading position. 

4. Press and hold the lett button until the 
display is activated (all symbols appear 
on the display). 

5. The display shows the version number of 
the program, after which it will show 
M!" and "Hb". During this time the 
analyzer will automatically verify the 
performance of the optronic unit. 

6. After 10 seconds, the display will show 
three flashing dashes and the HemoCue 
symbol. This indicates that the HemoCue 
l-Ib 201 + is ready for use. 

To turn the analyzer off, press and hold the 
left button until the display reads OFF and 
then goes blank. Disconnect the equipment 
from the power source by removing the AC 
adaptor from the outlet. 

0 
1 a. Si se dispone de corriente de red, conectar 

el adaptador en Ia toma de Ia parte 
posterior. 

1 b. Si no se dispone de corriente de red, 
poner 4 pilas tipo AA o R6 de 15 V en 
el compartimento de pilas. 

1t. Si se visualiza un simbolo de pila en Ia 
par~talla, es senal de que Ia carga de las 
pilas es baja. El analizador seguira pre--
sentando resultados precisos. pero es 
necesario cambiar las pilas cuanto an~. 

2. El analizador se puede conectar a un PC 
(para mas informaciOn, consultar Ia 
pcigina 9 o el manual de Ia conexicin del 
PC) o directamente a una impresora 
(ver Ia pagina 26). 

3. Poner el soporte de cubeta en Ia posici6n 
de carga. 

4, Mantener presionado el bot6n Izquierdo 
hasta que se active Ia pantalla (se visua-
lizan todos los simbolos en Ia pantalla). 

5. la pantalla muestra el nUmero de ver 
si6n del programa y, a continuaci6n, 
~~~ y «Hbw. Durante este tiempo el 
analizador verifica automiiticamente el 
funcionamento de Ia unidad 6ptica. 

6. Despues de 10 segundos, Ia pantalla 
mostrara tres rayas parpadeantes y el 
simbolo de HemoCue. Esto indica que 
el HemoCue Hb 201+ esta preparado 
para funcionar. 

Para apagar el analizador, pulsar y mantener 
presionado el bot6n Izquierdo hasta que Ia 
pantalla muestre OFF y se apague. 

7 

@ 0 
1 a. Pour !'alimentation secteur, connecter 1 a. Se tiver transformador, conecte-o il 

l'adaptateur a Ia prise situee a l'arrii!re tomada situada por trils. 
de l'analyseur. 1 b. Se nao tiver transformador, insira as 

lb. Si !'alimentation secteur n'est pas dispo- 4 pilhas de tipo AA ou R6, 1.5 V, no 
nib/e.. menre 4 piles 1.5 V de type AA ou rompart!mento das mesmas. 
R6 dans le compartiment piles. 1 c Se o simbolo de pilha aparecer no &ran. 

1c. Si un symbole de pile s'affiche a l'fcran, e porque as pilhas estao gastas. 0 anali· 
cela indique que les piles sont faibles. sador continuara a fornecer resultados 
l'ar~alyseur continue ill donner des resul· precisos. mas as pilhas tern de ser 
tats precis. mais les piles doivent etre substituidas o mais depressa possivel. 
remplacees au plus tOt. 2. 0 analisador pode ser conectado a urn 

2. l 'analyseur peut etre connecte a un PC PC (para mais informac,;Oes. ver pagina 
(applicable uniquement pour le mode 9 ou manual separado para conexao 
developpe). com PC) ou directamente a uma 

3. Extraire le support de cuvette dans sa impressora (ver pcigina 26). 
position de charge. 3. Puxe o porta·cuvetes para a sua posi~ 

4. Appuyer sur Ia touche de gauche et Ia de carga. 
maintenir enfoncee jusqu'a activation 4. Prima e segure a tecla esquerda ate que 
de l'ecran (tousles symboles s'affi- seja activado o ecran (todos os simbolos 
chent). aparecem no kran}. 

5. l'&ran affiche le numero de version du 4. a eaan exibe o nUmero de versao do 
programme, puis le symbole "6" et programa, depois do que apresentara 
'Hb'. Entre temps, l'analyseur execute "!:Me «Hb". Depois deste tempo o 
automatiquement un verification du bon analisador verificara automaticamente 
fonctionnement de Ia cellule optique. o fundonamento da unidade optr6nka. 

6. Au bout de 10 secondes, trois tirets 6, Ao fim de 10 seg:undos o ecran exibira 
clignotants apparaissent a l'ecran sous tres trill;os a piscar e o simbolo 
/e symbole HemoCue. indiquant que HemoCue. fsto indica que o HemoCue 
I'HemoCue Hb 201 + est pret a fonction- Hb 201"'" esta pronto a ser usado. 
ner. 

Para desligar o analisador, prima e segure a 
Pour eteindre l'analyseur, appuyer sur Ia teda esquerda ate que o &ran mostre OFF 
touche de gauche et maintenir Ia pression e frque vazio. 
jusqu'll ce que ce que l'ecran indique OFF 
puis s'eteigne. Dfbrancher J'appareil en 
6tant l'adaptateur de Ia prise. 
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1. To perform a test using capillaiY blood, 

the cuvette holder should be in its 
loading position. The display will show 
three flashing dashes and the Hemocue 
symbol. 

2. Make sure the patient's hand is warm 
and relaKed. Use only the middle or ring 
finger for sampling. Avoid fingers with 
rings on. 

3. Clean with disinfectant and allow to dry 
or wipe off with a dry, lint-free wipe. 

4. Using your thumb, lightly press the finger 
from the top of the knuckle towards the 
tip. This stimulates the blood flow towards 
the sampling point. 

0 
1. Despues de Ia activad6n, el soporte 

de cubeta debe estar en su posiciOn 
de carga. La pantalla mostrara tres 
rayas parpadeantes y el sfmbolo de 
HemoCue. 

2 Comprobar que Ia mano del paciente 
este caliente y relajada. Usar solamente 
el dedo medio o el dedo anular para 
sacar muestras. No usar dedos con 
aniltos puestos. 

3. limpiar con desinfectante y dejar que 
fste se seque. 

4. Presionar suavemente el dedo desde Ia 
parte superior del nudillo hasta Ia 
punta, con el pulgar. Asi se estimula el 
flujo sanguineo hacia el punto de toma 
de Ia muestra. 

@ 0 
1. Apres le demarrage de l'apparei!, le 1. Depois do inicio, o porta-cuvete deve 

support de cuvette doit se troover en estar na sua posigio de carga. 0 eaan 
position de charge. Trois tirets dignotants mostra tres tra~ a piscar e o sfmbolo 
et le symbole HemoCue apparaissent a HemoCue. 
l'&ran. 2. Assegure-se de que a mao do doente 

2. S'assurer que Ia main du patient est esta quente e relaxada. Use apenas o 
chaude et detendue. Le prelevement dedo media ou anelar para tirar provas. 
devra etre effectue sur le majeur ou Evite dedos wm aneis. 
l'annulaire. £viter de porter des bagues 3. limpe com desinfectante e deixe secar. 
pendant Ia manipulation. 4. Com o seu polegar, massage levemente 

3. Nettoyer avec un desinfectant le bout du o dedo do n6 para a ponta. lsto estimula 
doigt a piquer et laisser sfcher ou o fluxo de sangue para o ponto de 
essuyer avec une serviette s&he et non colheita da prova. 
pelucheuse. 

4. Avec le pouce. presser doucement le 
doigt, de I' articulation vers l'extrfmite, 
pour stimuler Ia circulation du sang vers 
Ia zone de preevement. 

9 
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5. For best blood flow and least pain, 

sample at the side of the fingertip, not 
in the center. 

6. While applying light pressure towards the 
fingertip, puncture the finger using a 
lancet. 

7. Wipe away the first 2 or 3 drops of blood. 
8. Re-apply light pressure towards the 

fingertip until another drop of blood 
appears. 

0 
5. Para obtener un flujo sanguineo 6ptimo 

y reducir al minima el dolor, tamar Ia 
muestra en un lado de Ia punta del 
dedo, y no en el centro. 

6. Pinchar el dedo con una lanceta. presio­
nando al mismo tiempo con suavidad 
hacia Ia punta del dedo. 

7. limpiar las 2 6 3 primeras gotas de 
sangre. 

8. Aplicar de nuevo una suave presiOn 
hacJa Ia puma del dedo hasta que salga 
otra gota de sangre. 

11 

@ 
5. Pour une meilleure circulation du sang et 

pour occasionner mains de douleur, 
prelever l'echanti!lon sur Ia face laterale 
du doigt, pas en pleine pulpe. 

6. En pressant di!licatement vers le bout 
du doigt, piquer le point de pri!IE!vement 
avec une lancette. 

7. Essuyer les 2 ou 3 premifres gouttes 
de sang. 

8. Exercer a nouveau une Iegere pression 
vers le bout du doigt jusqu'a ce 
qu'apparaisse une nouvelle goutte de 
sang. 

0 
5. Para melhor fluxo de sangue e menos 

d6r, calha a prova do lado e nao do 
centro da ponta do dedo. 

6. Pressionando levemente contra a ponta 
do dedo, de urn golpe no dedo com 
uma lanceta. 

7. limpe as 2 ou 3 primeiras gotas de 
sangue. 

8. Tome a fazer pressiio contra a ponta do 
dedo ate vir mais uma gota de sangue. 
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9. When the blood drop is large enough, 

fill the microcuvette in one continuous 
process. Do NOT refill! 

10. Wipe off eKcess blood from the outside 
of the microcuvette with a clean, tint­
free tissue. being careful not to touch 
the open end of the miuocuvette. which 
could result in blood heing drawn out of 
the microcuvette. 

11. Look for air bubbles in the filled 
microcuvette. If present, discard 
the microcuvette and fill a new 
microcuvene. Small bubbles around 
the edge can be ignored. 

G 
9. Cuando Ia gota de sangre sea suficien­

temente grande, llenar Ia cubeta en un 
proceso continuo. jNO rellenar! 

10. llmpiar Ia sangre sobrante en Ia parte 
exterior de Ia punta de Ia cubeta.AI 
hacerlo, procurar no sacar sangre de Ia 
cubeta. 

11. Ver si hay burbujas de aire en Ia cubeta 
!lena. De haber!as, tomar una nueva 
muestra. Puede hacerse caso omiso de 
las burbujas pequefias alrededor del 
borde. 

13 

® 
9. Quand Ia gourte de sang est assez 

grande, appliquer Ia microcuvette et Ia 
laisser se remplir d'une seule tralte. Ne 
jamais remplir une seconde fois. 

10. Nettoyer Ia surface externe de Ia cuvette 
de toute trace de sang avec un tissu 
propre et non pelucheux en prenant bien 
soin de ne pas toucher l'ouverture de Ia 
microcuvette. ce qui risquerait de laisser 
s'tkhapper du sang de l'int!rieur. 

11. verifier que Ia cuvette remplie ne 
contienne pas de huiles d'air. Dans le cas 
contraire, jeter Ia microcuvette et 
prflever un autre echantUion. Ne pas 
tenir compte d'!ventuelles petites bulles 
d'air autour du bord de Ia cuvette. 

0 
9. Quando a gota de sangue for 

sufkientemente grande, encha a cuvete 
num processo continuo. NAO tornar a 
encherl 

10. Umpe o sangue em excesso fora da 
ponta da cuvete. Assegure-se de que 
nao saiu nenhum sangue da cuvete 
durante este procedimento. 

11. Veja se h<'t bolhas dear na cuvete cheia. 
Se houver, tire outra prova. Bolhinhas 
a volta da ponta podem ser ignoradas. 
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12. Place the filled microruvette in the cuvene 

holder. This must be performed within 
ten minutes after ftlling the microcuvette! 

13. Push the cuvette holder to the 
measuring position. 

14. During the measurement • :1:" will be 
shown on the display. 

15. After 15-60 seconds, the hemoglobin 
value of the sample is displayed. The 
result will remain on the display as long 
as the cwette holder is in the measuring 
position. When operating on battery 
power, the analyzer will automatically 
turn off after approximately 5 minutes. 

16. AN:hough the reagents are present in the 
microcuvene in extremely low quantities. 
consult local environmental authorities 
for proper disposal. Always handle blood 
specimens with care, as they might be 
infectious. 

0 
12. Colocar Ia cubeta !lena en el soporte 

de cubeta. jEsta operaci6n debe hacerse 
dentro de un lapso de 10 minutos 
despues de llenar Ia cubeta! 

13. Poner el soporte de cubeta en Ia posiciOn 
de medki6n. 

14. Durante Ia medici6n se visualiza »::»en 
Ia pantalla. 

15. Despues de un lapso de 15-60 segundos 
se visualiza en Ia pantalla el valor de 
glucosa de Ia muestra. El resultado 
permanecera en Ia pantalla mien tras el 
soporte de cubeta este en Ia posiciOn de 
medici6n. En el funcionamiento con pi!as, 
el analizador se des activa automiltica-
mente despui!s de aproximadamente 
5 minutes si no es uti/izado. * 

16. Aunque Ia cubeta contiene cantidades 
extremadamente bajas de reactivos. 
consultar con Ia autoridad ambiental en 
cuanto a Ia forma de desecharlas. 
Manipular siempre las muestras de 
sangre con cuidado porque pueden ser 
infecciosas. 

15 

@ 0 
12. Placer Ia cuvette remplie dans le sup- 12. Coloque a nNete cheia no porta-cuvetes. 

port de cuvette. Cette operation doit lsto deve ser realizado dentro de 
etre realise dans les diK minutes qui sui- 10 minutes depois de encher a ruvete! 
vent le remplissage de Ia microcuvette. 13. Empurre o !)Orta-cuvete para a sua 

13. Pousser le support dans sa position posi~;iio de medi~o. 
de mesure. 14. Durante a medi~OO apareceril n~• 

14. Pendant Ia mesure, le symbole "!" no ecran. 
s'affiche a l'&ran. 15. Ao fim de 15-60 segundos o valor 

15. 15 a 60 secondes apres. Ia valeur du da gHcose da prova sera exibido no 
taux d'hi!moglobine de l'tkhantillon &ran. 0 resultado permanecera no 
s'affichera et le restera aussi longtemps ecran enquanto o porta-cuvetes estiver 
que le support de cuvette est maintenu na posi~ de medi~iio. Se estiver a 
en position de mesure. Si l'analyseur trabalhar a pilhas. o analisador desliga-se 
fonctionne a piles, il s'eteindra automaticamente depois de uns 
automatiquement apres 5 minutes 5 minutes de inactividade. * 
environ s'il n'est pas utilise. 16. Embora os reagentes se encontrem na 

16. Bien que les ri!actifs ne soient presents cuvete em quantidades extremamente 
dans les microcuvettes qu'en quantites pequenas, consulte as autoridades 
infiniti!simales, consulter les autoriti!s ambientais para descarte adequado. 
locales compi!tentes en matiere Manuseie sempre provas de sangue com 
d'environnement pour leur elimination. cuidado, pois podem estar infectadas. 
Pour eviter tout risque de contamina-
tion, II faudra toujours manipuler les 
echantillons de sang avec Ia plus grande 
precaution. 
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Measuring Control material, venous or arterial blood 

Medici6n de sangre venosa o arterial 

Mesure Echantillon de controle, Sang veineux et arteriel 

Medi~ao Sangue venoso ou arterial 
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The HemoCue Hb 201 system can De verified 
on the days of testing through the use of 
commercially available hematology controls 
recommended by HemoCue. 

1. The tHood or control material should be 
well mixed prior to performing a 
measurement. 

2ab.Piace a drop of blood or control material 
onto a hydrophobic surface, e.g., a plastic 
film, using a pipette or a DIFF-Safe'". 

3. Fill the microcuvette in one continuous 
process. Do NOT refill\ Wipe off excess 
blood from the outside of the micro­
cuvette with a clean, lint-free tissue, 
being careful not to touch the open end 
of the microcuvette, which could result 
in blood being drawn out of the micro­
cuvette. 

4. Look for air bubbles in the filled 
microcuvette. If present, discard 
the microcuvette and fill a new 
microcuvette. Small bubbles around 
the edge can be ignored. 

Perform the analysis as per steps 12-16 on 
page15. 

17 

0 
1. Mezclar bien Ia sangre antes de hacer 

Ia medid6n. 
2ab.Poner una gota de sangre en una super· 

ficie hidrof6bica, como una pelicula de 
plllstico, utilizando una pipeta o un 
DIFF-Sate··. 

3. Uenar Ia cubeta en un proceso continuo. 
jNO rellenar! limpiar Ia sangre sobrante 
en Ia parte exterior de Ia punta de Ia 
cubeta. AI hacerlo, procurar no sacar 
sangre de Ia cut>eta 

4. Ver si hay burbujas de aire en Ia cubeta 
llena. De haberlas. tamar una nueva 
muestra. Puede hacetse caso omiso de 
las burbujas pequefias alrededor del 
borde. 

Hacer el anal isis siguiendo los pasos 12-16 
de Ia pagina 17. 

@ 
On peut verifier le bon fonctionnement du 
systi!me Hemocue Hb 201 Iars des jours de 
test, grace a des &hantillons de contr61e 
vendus dans le commerce et recommandes 
par Hemocue. 

1. Bien melanger l'echantillon de sang ou 
l'&hantillon de contrOie avant 
d'effectuer Ia mesure. 

2ab.Piacer une goutte de sang ou de 
l'echantillon de contr61e sur une surface 
hydrophobe, par exemple un film 
plastique, en utilisant une pipette ou un 
DIFF-Safe TM. 

3. laisser Ia cuvette se remplir d'une seule 
traite. Ne jamais s'y reprendre a deux 
fois. Nettoyer Ia surface eKterne de Ia 
cuvette de toute trace de sang avec un 
tissu propre et non pelucheux en 
prenant bien soin de ne pas toucher 
l'ouverture de Ia microcuvene, ce qui 
risquerait de laisser s'echapper du 
sang de l'interieur. 

4. verifier qu'il n'y ait pas de bulles d'air 
dans fa cuvette remplie. Dans le cas 
contraire, prelever un autre echantillon. 
Ne pas tenir compte d'eventuelles 
petites bulles sur le bord de Ia cuvette. 
Effectuer I' analyse en executant les 
operations. 

De 12 a 16 d&rites a Ia page15. 

0 
1. Misture bern o sangue antes de fazer 

a medigio. 
2ab.Coloque uma gota de sangue sabre uma 

superflcie hidr6foba, por exemplo uma 
pelicula de plftstico, usando uma pipeta 
ou DIFF-Safe'". 

3. Encha a cuvete de uma sO vez. 
NAO tornar a encher! limpe o excesso 
de sangue no exterior da ponta da 
cuvete. Assegure-se de que nao saiu 
nenhum sangue da cuvete durante este 
procedimento. 

4. Veja se M bolhas dear na cuvete cheia. 
Se houver, tire outra prova. Bolhinhas a 
volta da ponta podem ser ignoradas. 

Fa~ os passos da analise 12-16 na 
pilgina 17. 
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The cuvette holder should be cleaned atter 
each day of use. 

1. Check that the analyzer is turned off. 
The display should be blank. 

2. Pull the cuvette holder out to its loading 
position. Carefully press the small 
catch positioned in the upper right 
corner of the cuvette holder. 

3. While pressing the catch, carefully 
rotate the cuvette holder towards the 
left as far as possible. Carefully pull the 
cuvette holder <No~ay from the analyzer. 

4. Clean the cuvette holder with alcohol or 
mild detergent. It is important that the 
cuvette holder is completely dry before 
being replaced. 

A dirty optronic unft may cause the analyzer 
to display an error code. To clean the optro­
nic unit, proceed as follows. 
5. Push the HemoCue Cleaner* swab into 

the opening of the cuvette holder. Move 
from side to side 5-10 times. If the 
swab is stained, repeat with a new swab. 
No further cleaning is required if the 
swab remains clean. 

6. Wait 15 minutes before replacing the 
cuvette holder and using the analyzer. 

The cover may be cleaned with alcohol 
or a mild soap solution. 

*Not included. As an alternative to the 
HemoCue Cleaner, a cotton tip swab 
moistened with a alcohol (without additive) 
or water may also be used for cleaning. 

19 

G) 
1. Comprobar que el analizador este 

descon&tado. La pantalla debe estar en 
blanco. 

2. Poner el soporte de cubeta en Ia posid6n 
de carga. Con un objeto puntiagudo, 
presionar con cuidado el enganche 
pequeiio situado en Ia parte superior 
derecha del soporte de cubeta. 

3. Con el enganche presionado, tirar del 
soporte de cubeta hacia el lado izquierdo 
tanto como se pueda. Sacar con cuidado 
el soporte de cubeta en Ia direcci6n de 
Ia empufiadura del mismo. 

4. Umpiar el soporte de cubeta con alcohol 
o un detergente suave. 

5. lnsertar un paiio HemoCue Cleaner" en 
Ia abertura del soporte de cubeta. 
lntroducirlo y sacarlo de 5 a 10 veces. Si 
el pafio se mancha, repetir el procedimi· 
ento con un pafio nuevo. lnterrumpir Ia 
limpieza cuando el paiio salga limpio. 

6. Esperar 15 minutos antes de volver a 
utilizar el ana!izador. Colocar el soporte 
de cubeta. 

La tapa se puede limpiar con a!cohol o con 
una soluci6n jabonosa suave. 

.. No induido. 

@ 
le support de cuvette do it etre systematique­
men! nettoyt a Ia fin de Ia journee. apres usage. 

1. verifier que l'analyseur est eteint et 
!'&ran vide. 

2. Extraire le support de cuvette pour le 
mettre en position de charge. utiliser un 
objet pointu pour abaisser avec precau­
tion le petit fermoir situe dans le coin 
superieur droit du support. 

3. En gardant le fermoir abaisse, tirer le 
support aussi loin que possible vers Ia 
gauche. Sortir le support de cuvette avec 
precaution en l'ecartant de l'analyseur. 

4. Nettoyer le support de Ia cuvette avec de 
l'alcool ou un detergent dowc. II est impor­
tant que le support de cuvette soit parlai­
tement sec avant d'ftre remis en place. 

Quand Ia cellule optique est sale, l'analyseur 
risque d'afficher un message d'erreur. Pour 
nettoyer cette cellule optique, proceder ainsi: 
5. lntroduire le tampon HemoCue Cleaner* 

dans le logement vide du support de 
cuvette. le faire glisser de gauche a 
droite 5 a 10 fois. Si le tampon est 
tache, remmmencer avec un autre 
tampon, et ainsi de suite jusqu'il ce que 
le tampon reste propre. 

6. Attendre 15 minutes avant de remettre 
en place le support de cuvette, pour 
pouvoir utiliser a nouveau l'analyseur. 

La coque de l'analyseur peut etre n~ a\11!( 

de !'akoof ou une solution de sawn tloux. 

* Non fourni. Si l'on ne dispose pas de 
HemoCue Cleaner, on peut nettoyer l'appar­
eil avec l'ektremitl! d'un coton tige imbil>e 
d'alcool (sans additif} ou d'eau. 

0 
1. Verifique se o analisador esta desligado. 

0 ecran deve estar vazio. 
2. Puxe o porta-cuvete para a sua posi~ 

de carga. Use urn objecto afilado para 
baixar cuidadosamente o fecho situado 
no canto superior direito do porta-cuvete. 

3. Mantendo o fecho despressionado, puxe 
cuidadosamente o porta-cuvete o mais 
possivel para o lado esquerdo. Puxe 
cuidadosamente o porta-cuvete para o 
lado apontado pelo manipulo. 

4. limpe o pona-cuvete com illcool ou 
detergente suave. 

5. Empurre a esponja do HemoCue Cleaner• 
na abettura do porta-cuvete. Puxe para 
fora e empurre para dentro 5 -10 vezes. 
Se a esponja estiver corada repita com 
uma nova. Pcire quando a esponja sair 
sem estar cor ada. 

6. Aguarde 15 minutes antes de tornar a 
usar o analisador. Colocar o portacuvete. 

A cobertura pode ser limpa com G\lcool ou 
com detergente lfquido suave. 

"N§o induido. 
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Set-up Audio signal, time and date 

Config u racion Senal acustica, hora y fecha 

Configurer Signal sonore, heure et date 

Configura~ao Sinal sonora, horae data 
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The time and date function within the set-up 
menu must be activated before data can be 
transferred to a PC. 

1. Press both buttons at the same time. 
2. The display now shows a flashing 

QC-symbol. 
3ab.Use the right button to scroll until the 

display shows an audio symbol in the 
upper right corner. The signal can be 
activated or deactivated by pressing the 
left button. 

4. Continue to scroll using the right button 
until the display shows characters for 
time, date and year. The hour figure will 
be flashing. 

5. To change the hour, either hold the left 
button down for faster advancement or 
press and release the left button to 
advance slowly. When the desired hour is 
displayed, press and release the right 
button. The minute figure will then be 
flashing. Proceed as above until desired 
time, year and date are obtained. 

6. When all the settings are oompleted, hold 
the right button down for approximately 
5 seconds. The analyzer will then automa­
tically return to the measuring position. 

The analyzer is supplied with default time 
and date settings. These settings can only 
he changed by using the PC program (for 
further information, see separate manual 
for PC connection). 

21 

0 
las fundones de hora y fecha del menU de 
configurad6n deben ser activadas antes de 
poder transferir datos a un PC. 

1. Presionar ambos botones simultaneaente. 
2. La pantalla visualiza un simbolo de QC 

parpadeante. 
3ab.Despiazar ron el batOn derecho hasta 

que Ia pantalla muestre un simbolo de 
audio en Ia parte superior derec:ha. 
La sefial se puede activar o desactivar 
presionando el bot6n Izquierdo. 

4. Seguir desplazando wn el bot6n derecho 
hasta que Ia pantalla muestre los carac­
teres de hora, fecha y ana. la dfra de Ia 
hora parpadea. 

5. Usar el bot6n dere<:ho para cambiar 
entre horas, minutos, afto, dia y mes. 
Para cambiar una cifra parpadeante, 
mantener ptesionado el bot6n izquierdo 
para el avance ri3pido o presionarlo y 
soltarlo para avanzar despacio. 

6. Una vez terminada Ia wnfigurad6n, 
mantener presionado el batOn derec:ho 
durante aproximadamente 5 segundos. 
El analizador volvera automaticameme 
a Ia posiciOn de medidOn. 

El ana!izador se entrega ron hora y fecha 
predefinidas. Esta configuratiOn sOlo se 
puede cambiar ron el programa de PC (para 
mas informaciOn. ver el manual separado 
relativo a Ia conexi6n a un PC). 

@ 
La fonction date et heure du menu de 
configuration doit etre activee pour que les 
donnees puissent etre transferees a un PC. 

1. Appuyer sur les deux touches en 
meme temps. 

2. Sur l'ecran s'affkhe maintenant un 
symbole QC dignotant. 

3ab.Utiliser Ia touche droite pourfaire defiler 
l'affkhage jusqu'a re qu'apparaisse un 
symbole audio dansle min en haut a droi­
te. le signal peut etre active ou desactive 
en appuyant sur Ia touche gal.Khe. 

4. Continuer a faire defiler le menu avec 
Ia touche droite jusqu'il affichage des 
caracteres indiquant l'heure. Ia date et 
l'annee. le chiffre de l'heure doit alors 
dignoter. 

5. Pour changer !'heure, vous pouvez soit 
garder Ia touche gauche appuyee pour 
avancer plus vite. soit l'appuyer et Ia 
reliicher pour avancer lentement. Quand 
vous voyez s'afficher l'heure adequate, 
appuyez et reliichez Ia touche droite. les 
minutes se mettent alors a dignoter. 
Proceder de Ia meme manii!re. jusqu'a 
ce que vous ayez regie !'heure, !'annee 
et Ia date. 

6. Quand tous les parametres sont definis, 
malntenir appuyee Ia touche droite 
pendant 5 secondes environ. l'analyseur 
se remettra automatiquement en posi­
tion de mesure. 

l 'analyseur est livre avec des parametres 
heure et date par defaut. liS ne peuvent i!tre 
modifies qu'en utilisant le logkiel PC (pour 
plus de renseignements, oonsu~er le manuel 
de connexion PC). 

0 
A fun~ de horae data no menU de regula~ 
tern de ser activada antes de se poderem 
transferir dados para urn PC. 

1. Prima ambos os bot6es simultaneamente. 
2. 0 ecran exibe agora urn simbolo QC 

a piscar. 
3ab.Use a tecla da direita para desfolhar ate 

que o f<:ran mostre um slmbolo de audio 
no canto superior direito. 0 sinal pode 
ser activado ou desactivado premindo-se 
a tecla esquerda. 

4. Continue a desfolhar usando a te<:la dir­
eita ate que o Wan mostre os caracteres 
de hora, data e ana. 0 caracter da hora 
estara a piscar. 

5. Use a teda direita para sa~r entre 
horas. minutos. ano. e mes. Para mudar 
um nUmero a piscar mantenha premido 
a teda esquerda para avan~o ri3pido, 
ou avance lentamente premindo a tecla 
e soltando-a rapidamente. 

6. Quandotiver regulado tudo. mantenha 
a teda premida durante 5 segundos, 
aproximadamente. 0 analisador volta 
automaticamente para a posi~o de 
medi~ao. 

0 analisador est<\ equipado de data e hora 
pre-reguladas. Esta configur~o s6 pode 
set alterada usando o programa do PC 
(para mais informa~Oes. ver o manual 
separado de conexao do PC). 
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~ f.lemoCue Hb 201 systew can be verified 
on the days nf testing through the USE- of 
torr:ltlerc:ially itVailable hem otology controls 
rerornmended by HemoCue. To specifically 
tdentify QC resutts in the memory. prtK.I:!W 
as follows. 

1. Pn~ss both buttons at the same tl!llt', 
2. The display s~ows a fiashlng QC-symbol. 
3. Select QC-test by pressing tilt Jeft but:ton. 
4. The analyzer automatkally returM to the 

meaStJing mode end the QC·svmhol 
apJ)eats in the display. 

5. FW tilt mfaocuvette with thecGJttrof 
solution re(ommended by Hemocve and 
carry out the measi.Jrement in acoordO!rlai 
with steps 12-16on page 15. 

6. Once the QC measurement has bef;n 
made ti'le anafyzer automa1kaliy 
returns to the measuring mode and the 
QC-symbol disappears from tht display. 
Patient ~mpl!ng can begin. 

If mwe QC-~ are to be performed proceed 
in the same way fol!owfn{l steps 1-6. 

0 
Ei siste~»a HemoCtre se puede tootrolar dia· 
ria mente con wntroles de sangre rompleta, 
heroolilado. o otros controJes. Para obtenf!f 
resultad<ls flatl!es utinzar ~olamente los 
rontrol~ t&Omendados por HemoCue. 

1. Presionar ambos botooes slmult<inea­
mente. 

2. La pantafla visuaifza un sfmboin de OC 
parpacieante. 

:L SeJ~cdG!Iaf Ia prueba QC presionanOO el 
hot6n llquien:lo. 

4. E! anaiizador vuelve auto,'IW:tkamente a 
Sti posid<.ln de medidOn y se visllailza e1 
simOO!o M QC en ia pantalla. 

5. ller!ar Ia rubefa con ta solud6n de oonttol 
recomendada por H~mc<:ue y hacer Ja 
mediciOn siguiendo los pa~os 12-16 de 
fa pagtna 17 

6. Despw!s de Ia medici6n, ei analizador 
vuelve atHomtitlca~te a su posiciOn 
de medicl6n y el simbofo de QC des.r 
parece de Ia panta(la. ?uede ln1da~ la 
tom$ de mUf!stras del padente. 

Si son n~esartas ma~ prue~ de control de 
calidad, a plica! el misma ~mlenm de 
los pasos 1-6. 
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® 
le ~steme t{emocue Hb 201 pevtfaire 
!'objet d'un contr61e quallt!i: quotidfen 
effect~ sur des ectlanu1ioos de rontr6Je 
dlsponlble$ dans Je co~Y~merc.e_ et rewmman· 
oes par HE!mOCue. Pour identifier les nkul~ 
tats des tests de c.ontr6le, proceder oomme 
suit: 

1. Appuyer sur les deux toot.hes en meme 
temps. 
Un syrnbole QC dignotam apparait a 
l'ee~an. 

3. Si!:le<tloofll!r fe ti!st QC en apP\jyant 
sur Ia touche gaudle. 

4. l'analyseur se remet alllDmatiq\lement 
en position de mes~.~re Err le symbole QC 
est affkhe. 

5. Remplir !a <uvette awe Ia sclution de 
rorurtllf recoolmal'lciet par HtmoCue et 
eff«tuer fa mesore en e)(t-cutant les 
O))E!ratlons de i2 a 16 de !a page 15, 

6. Une fo!s !a rMSure fffectuee, l'arnriyseur 
rMoorne automatiquement en mode de 
mesur& starn:i<Jrd de mesure ~t le syrn· 
bole QC d1sparait de !'kran.l 'ap!fareil 
est prAt pour les tests sur !es patients. 

Si l'on dolt re<t!iser plusieurs tests <K. 
proa!der de Ia m~me manie'e en svivant les 
operations de 1 a 6, 

0 
0 sistema HemoCue ~ rer veriftead6 
diari<tf!W1ite com saogue total hemolisado ou 
otmos umtroks. Para se OO!erern resultados 
fiavtis use a~nas contw!es retomendados 
pela He<moCue. 

Prima ambas. as tedas simultaneamente. 
2. 0 eaan exibe um slmbOio QC a plscar. 
3. Se!ec.dot~e o restt QC premindo a teda 

da CSQuerda. 
4. 0 ana!!sador retoma automaticamente 

para a SIJa posi~o de medi;;io e o 
.simbo!o QC aparece no «:ran. 

5. El'ltl'la a cuvete rom sol~o de cormole 
rewrnendada pela Hemo<ue efa91 as 
medi<;6e-t de acordo com os passos 
12-i6na pagimi17. 

6. Uma vel efe<tuada a medi¥10, o 
anaHsadrn volta automatkamente a sua 
posi~ 11ft medJt;ao. desaparecenOO do 
Wan o sJmboJo QC. Pode co~r o 
teste ao OOeme 

Se ti~ de fazer mais 1estes QC ,t'lfocetia ria 
mes:ma rnaneira !>equindo os passos 1---6 
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The analyzer automatically stores up to 600 
results. When the memory is fult the 
analyzer will automatically overwrite the 
oldest result. To view resull!i stored in the 
memory, use the following procedure. 

1 ab. The cuvette holder may be in the loading 
position or in the measuring position. 
li in the measuring position, the most 
recent measurement is displayed. 

2. Press the left or right button to scroll 
backwards or forwards respectively 
between the results. The stored values 
are now shown in the display. When the 
button is held down, the user can see 
the order of the results (the most recent 
measurement is always number 1) and 
when the button is released, the result 
is shown. 

3ab.lf no buttons are pressed while the 
cuvette holder is in the loading position, 
the analyzer auromat:ically resets after 
5 seconds and new measurements can 
be made. If in the measuring position, 
pull the cuvette holder out to the 
loading position and wait for the 
HemoCue symhol. The analyzer is then 
ready for a new measurement to l>e 
made. 

Note: The analyzer will not respond to other 
commands while a measurement is being 
made. If the error code E35 is shown while 
scrolling through the resufts, the measurement 
has not been stored in the memory, see the 
trouble shooting guide on page 30. 

0 
El analizador guarda automilticamente hasta 
600 resu!tadD5. Cvandc !a memoria esta !lena, 
el analizador sobrescribe automilticamente el 
resultado mas antiguo. Procedimiento para 
ver los resultados guardados en Ia memoria: 

1 ab.EI soporte de cubeta puede estar en Ia 
posiciOn de c.arga o en Ia posiciOn de 
medici6n. Si estci en Ia posiciOn de 
mediciOn, se visualiza Ia medici6n mas 
redente. 

2. Presionar el bot6n derecho o desplazar 
hacia atrcis o adelante entre los result­
des. Ahora, los valores guardados se 
visualizan en Ia pantalla. Manteniendo 
presionado el botOn, el usuario puede 
ver el orden de los resultados (Ia medid6n 
mas redente tiene siempre el ntimero 1 ). 
AI soltar el bot6n se visualiza el resultado. 

3ab. Si no se ptesiona ningUn bot6n mientras 
el soporte de cubeta esta en posid6n de 
carga. el anafizador se restablece auto· 
maticamente despues de 5 segundos y 
se pueden hacer nuevas mediriones. Si 
el soporte de cubeta esta en Ia posici6n 
de medici6n, sacarlo y esperar a que se 
visual ice el simbolo de HemoCue: 
Entonces se puede hacer una nueva 
medic iOn. 

Nota: fJ analizaclor no responde-ra a otras 
Ordenes mientras se esta hacienda una 
medici6n. 5i se visualiza el c6digo de error E35 
durante el desplazamiento por los resultados, 
es sefial de que Ia medici6n no ha sido guar­
dada en Ia memoria {ver Ia guia de resoluci6n 
de problemas en Ia pagina 31). 
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t 'analyseur gar de en memoire jusqu'a 600 
resultats de rests. Lorsque Ia metnaire est 
pleine, chaque nouvelle mesure remplacera 
automatiquementle resultat Stocke le plus 
ancien. Pour consulter les resultats mis en 
memoire, proceder comme suit. 

1 ab.le support de cuvette peut etre en posi­
tion de charge ou de mesure. S'il est en 
position de mesure, l'ecran affiche le 
resultat du test le plus recent. 

2. Appuyer sur Ia touche gauche ou sur Ia 
touche droite pour faire defiler les resul­
tats les plus anciens ou les plus rkents. 
tes valeurs mises en memoire apparais­
sent maintenant a l'ecran. Quand Ia tou­
che est maintenue appuyee , l'utilisateur 
peut voir affiche le numero d'ordre des 
resultats (au test le plus recent est tou­
jours associe le numero 1 ). Des 
qu'on rel.khe Ia touche, le resultat de Ia 
mesure interessi!e apparait. 

3ab.Si aucun l>outon n'e!>t actionne lorsque le 
support est en position de charge, l'ana­
lyseur se remet automatiquement en 
position initiale apres un laps de temps 
de 5 secondes et de nouvelles mesures 
peuvent etre effeauees. Si le support est 
en position de mesure. extraire le support 
de microcuvette et le remene en position 
de charge et attendre que s'affiche le 
symbole HemoCue. L'analyseur est alors 
pret a effectuer une nouvelle analyse. 

Remarque : lorsqu'une mesure est en cours, 
l'analyseur ne repondra a aucune autre com­
mande. Si le message d'erreur E35 est affic.he 
pendant le defilement des resultats, Ia mesu­
re n'a [>a5 ete stockee en memoire. Voir le 
guide de depannage page 30. 

0 
0 analisador guarda automaticamente ate 
600 resultados. Quando nao houver mais 
celulas de mem6ria disponfveis. o analisador 
substitui os vatores mais antigos. Para ver os 
resultados memorizados proceda assim: 

1 ab.O porta-cuvetes pode estar em posi~ 
de carga ou de medi~. Se estiver na 
posi~ilo de medi~o. ~ exibido o valor 
mais recente. 

2. Prima a tecla esquerda ou direita para 
desfolhar para tris ou para a frente 
pelos resuttados. Os valores memorizados 
sao exibidos no eaan. Mantendo a tecla 
carregada, o utilizador pode vera 
ordem dos resultados (a medic;i!o mais 
recente e sempre a nUmero 1) e quando 
soltar a teda e apresentado o resultado. 

3ab.Se nao forem premidas nenhumas tedas 
enquanto estiver em posi¢Q de carga, 
o analisador repOe-se automaticamente 
ao fim de 5 segundos, podendo-se fazer 
novas medi¢es. Se estiver em posi~ao 
de medic;ao puxe o porta-cuvetes para 
fora e espere pelo simbolo HemoCue, 
apOs o qual pode fazer uma nova 
medi~;ao. 

Nota: Enquanto faz uma medi~ o analisador 
nao responde a outros comandos. Quando 
esriver a desfo/haros resultados. se aparecer 
o c6digo de erro E35, e porque a medi~o 
nao foi memorizada. veja o guia de soluc;ao 
de problemas na pagina 34. 
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Note: Deleted results [annot be recovered. If 
results are to be saved, they must be printed 
out or downloaded to a PC before starting 
the deleting process. 

1. Press both buttons at the same time. 
2. The display now shows a flashing 

QC-symbol. 
3. Scroll using the right button until the 

display shows a flashing trash can in 
the left corner. 

4ab.To delete the current result press and 
hold the left button. A warning triangle 
together with a "I" appears in the display 
for approximately 3 seconds. 
The current result has now been 
deleted and the display shows a "0" 
to confirm that this has been done. 
Only the current result can be deleted, 
which must he done immediatly after the 
measurement has been made. 

Sab.To delete all stored results, hold both 
buttons down at the same time for 
5 seconds. The display shows the trash 
can, the warning triangle and the total 
number of results stored. Continue to 
hold both buttons down until the number 
changes to ~ooo~ and the warning 
triangle disappears. All stored results 
have now been deleted. 

@ 
Nota: los resultados suprimidos no se pueden 
recuperar. Si se desea conservar los resultados, 
imprimirlos o descargar!os a un PC antes de 
inidar el proceso de supresiOn. 

1. Presionar ambos botones simultiineamente. 
2. La pantalla visualiza un simbolo de QC 

parpadeante. 
3. Desplazar con el bot6n derecho hasta 

que se visualice un icono de cubo de 
basura parpadeante en Ja parte izquierda 
de Ia pantalla. 

4ab.Para suprimir el resultado mas reciente, 
mantener presionado el botOn izquierdo. 
Se presenta en Ia pantalla un triiingulo 
de advertencia junto con una ul" durante 
aproximadamente 3 segundos. Ahora se 
ha suprimido el resultado mils reciente y 
Ia pantalla visualiza ·o• para confirmar 
que se ha hecho esto. El resultado mas 
reciente s61o se puede suprimir inmedia­
tamente despues de hacer Ia medici6n. 

5ab.Para suprimir todos los resultados guar­
dados. mantener presionados ambos 
botones simultimeamente durante unos 
5 segundos..la pantalla visualiza el icono 
de cubo de basura, el triiingulo de adver­
encia y el nUmero total de resultados 
guardados. Mantener presionados ambos 
botones hasta que el nUmero cambie a 
"000" y desaparezca el triilngulo de adve 
tencia. Ahora se han suprimidos todos los 
resultados. 
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Remarque : les resultats effaces ne peuvent 
pas etre recuperes. Si certains resultats doi­
vent etre sauvegardes, il faut les imprimer 
ou les transferer sur un PC avant d'activer 
!'effacement. 

1. Appuyer sur les deux touches en meme 
temps. 

2. L'ecran affiche maintenant un symbole 
QC clignotant. 

3. Faire defiler le menu en utilisant Ia tou­
che droite jusqu'a ce qu'apparaisse une 
corbeille tlignotante dans le coin gau­
che de l'ecran. 

4ab.Pour effacer le resultat le plus recent 
presser et maintenir appuyee Ia touche 
de gauche. Un triangle d'avertissement 
et un "I" apparaissent a l'&ran pendant 
environ 3 secondes. le ri!sultat le plus 
recent a maintenant ete efface et 
"0" s'affiche en guise de confirmation. 
Seulle resultat le plus recent peut etre 
effaa!, immediatement apres avoir ex.e­
cutee Ia mesure. 

Sab.Pour effacer tousles resultats enregis­
tres, maintenir appuyees les deux. tou­
ches ii !a fois pendant 5 secondes. 
l'&ran affiche Ia corbeille, le triangle 
d'avertissement et le nombre total de 
resultats memorises. Maintenir Ia pres­
sion sur les deux touches jusqu'a ce que 
le nombre affiche passe ii "000" ei que 
le triangle disparaisse. 
Tousles ri!sultats pri!cedemment stockes 
en memoire ont ete effaces. 

0 
Nota: Os resultados apagados nao podem 
ser recuperados. Se quiser guardar resultados 
imprima-os em papel ou carreguMs num 
PC antes de iniciar o processo de elimina~. 

1. Prima ambas as teclas simultaneamente. 
2. 0 &ran mostra urn simbolo QC a piscar. 
3. Desfolhe com a tecla direita ate que o 

eaan mostre um cesto de lixo no canto 
esquerdo. 

4ab.Para apagar o resultado mais recente 
prima e segure a teda esquerda. Um 
triiingulo de advertencia com urn ~~b 
aparece no klan durante uns 3 segundos. 
0 resultado mais recente esta apagado 
eo &ran mostra urn ·o· para confirmar 
que o comando foi execlltado. 0 resultado 
mais recente s6 pode ser apagado logo 
depois de se fazer a medi~o. 

Sab.Para apagar todos os resultados 
memorizados, segure ambas as teclas 
premidas simultaneamente durante 
5 segundos. 0 i!cran mostra o cestode 
lixo, o tri.lngulo de advertencia e o 
nUmero total de resultados memorizados. 
Continue a manter as teclas carregadas 
ate que o nUmero mude para ·ooo~ eo 
tri.lngulo de adverti!ncia desapar~. 
Agora todos os resultados memorizados 
estao apagados. 
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The analyzer can be on or off when connected 
to the printer. Only the current result can be 
printed out directly after the measurement. 

1. Connect the cable* to the analyzer 
and printer*. 

2. Perform the analysis by following the 
steps 12-16 on page 15. 

3. When the result is shown on the display, 
the printer will automatically print the 
result, date and time. 

Note-. Only use ASCII printers recommended 
by HemoCue. 
In order to connect the analyzer to a PC, a 
special CD program is required. 

* Not induded. 

0 
El analizador puede estar oonectado o desro· 
nectado cuando se conecta a una impresora. 
SOlo es posible imprimir el resultado mas 
reciente inmediatamente despues de Ia 
medici6n. 

1. Conectar el cable* al analizador y a Ia 
impresora. * 

2. Hacer el an.llisis siguiendo los pasos 
12-16 de Ia pilgina 17. 

3. Cuando se visualice el resultado en 
Ia pantalla,la impresora lo imptimirii 
automatic.amente, junto con lafec.ha 
y hora. 

"' No incluidos. 

Nota: Utilizar solamente impresoras ASCII 
recomendadas por HemoCue. 
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L'analyseur peut etre allutne ou l!teint lorsqu'on 
le connnecte a l'imprimante. Seulle resultat le 
plus recent peut etre imprime directement 
apres Ia mesure. 

1. Brancher le cable'* d'interface entre 
l'analyseur et l'imprimante'*. 

1. Effectuer !'analyse en eKt!cutant les 
operations de 11 a 16 dkrites a Ia 
page15. 

3. Lorsque Ia mesure est affkhee a l'kran, 
!'impression du resultat, accompagne de 
Ia date et de l'heure de Ia mesure, 
s'effectue automatiquement. 

Remarque : on utilisera exclusivement des 
imprimantes ASCII recommandees par 
HemoCue. 
Pour connecter l'analyseur a un PC, il faut 
disposer d'un programme spE!cial, sur CD . 

.. Non fournis. 

0 
0 analisador pode estar lig:ado ou deslig:ado 
quando conectado a impressora. 56 o 
resultado mais recente pode ser impressa 
directamente depois da medi~. 

1. Conecte o cabo * ao analisador e 
a impressora ... 

2. Fa~ a analise seguindo os passes 
12-16 na p;ig:ina 17. 

3. Quando o resultado aparece no kran, 
a impressora imprime imediatamente o 
resultado, a data e a hora. 

* Nao induido. 

Nota: Use apenas impressoras ASCII 
recomendadas pela HemoCue. 
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0 Trouble Shooting Guide 
If you are unable to resolve the problem by following this Trouble Shooting Guide, 

please contact your local HemoCue distributor or HemoCue Inc. The analyzer has no serviceable parts. 

Symptom Explanation 

The analyzer shows an error code. May be a temporary fault 

EOO No stable endpoint is found within the time range. 
1. The cuvette is faulty. 
2. The circuit board is out of order. 

E01-E05 1. Dirty optronic unit or faulty electronic or optronic 
unit 

E06 1. Unstable blank value The analyzer might be cold. 

E07 1. The battery power is too low. 

EOS The absorbance is too high. 

E09-E30 

E35 

1. light blocking item in the cuvette holder 

1. Dirty optronic unit or faulty electronic or optronic 
unit 

1. The current measurement has been incorrectly stored 
and will remain as error code E35 until the entire 
memory has been deleted. 

30 

Action 

Tum off the analyzer and turn it on again after 30 seconds. 
Take a new microcuvette and repeat the measurement. 
If the problem continues, see specific error code below. 

1a. Check the expiration date for the microcuvettes. 
1 b. Take a new microcuvette and repeat the measurement. 
2. The analyzer needs service. Contact your distributor. 

1a. Turn off the analyzer and clean the optronic unit 
as descriped in the maintance section. 

1b. The analyzer needs service. Contact your distributor. 

1. Tum off the analyzer and allow it to reach room 
temperature. If the problem continues, the analyzer 
needs service. Contact your distributor. 

1a. The batteries need to be replaced. Turn off the analyzer 
and replace the batteries, 4 type AA. 

lb. Use the power adapter. 

1a. Check that the analyzer and microcuvettes are being 
used according to the HemoCue Hb 201+ operating 
manual and instructions for use. 

lb. The analyzer needs service. Contact your distributor. 

1a. Tum off the analyzer and clean the optronic unit 
as described in the maintance section. 

lb. The analyzer needs service. Contact your distributor. 

1a. No action is normally required. 
1b.lf storage problems continue, the analyzer needs 

service. Contact your distributor. 
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Symptom 

HHH 

No characters on the display 

The display gives erroneous 
characters. 

The display shows "c::JI ". 

The display does not switch from 
"~"and "Hb" to three flashing 
dashes and "~"(ready for 
measuring). 

Explanation 

1. Measured value exceeds 25.6 g/dl (256 giL, 15.9 mmoi/L) 

1. The analyzer is not receiving power. 
2. If on battery power, the batteries need to be replaced. 
3. The display is out of order. 

1. The display is out of order. 
2. The microprocessor is out of order. 

1. The batteries need to be replaced. 
2. If on AC power, the power adaptor or the circuit 

board is aut of order. 

1. The magnet in the cuvette holder may be missing. 
2. The magnetic sensor is out of order. 

31 

Action 

1a. Check that the power adaptor is connected to the 
AC power supply. 

1b. Check that the power adaptor is securely connected 
to the analyzer. 

lc. Check that the cable is not damaged. 
2. Turn off the analyzer and replace the batteries, 

4 type AA. 

3. The analyzer needs service. Contact your distributor. 

1. The analyzer needs service. Contact your distributor. 
2. The analyzer needs service. Contact your distributor. 

1. Turn off the analyzer and replace the batteries, 
4 type AA. 

2a. Check that the power adaptor is properly connected 
and working. 

2b. The analyzer needs service. Contact your distributor. 

1. The analyzer needs service. Contact your distributor. 
2. The analyzer needs service. Contact your distributor. 
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Symptom 

Measurements on control 
materials are out of range­
either too HIGH or too LOW. 

Measurements on patient 
samples are higher or lower 
than anticipated. 

Explanation 

1. The microcuvettes are beyond their expiration date, 
damaged or have been improperly stored. 

2. The optical eye of the microcuvette is contaminated. 
3. The control has not been mixed properly and/or is not 

at room temperature. 
4. Air bubbles in the microcuvette 
5. The optronic unit is dirty. 
6. The control is not suitable for use with the HemoCue 

Hb 201 +system. 

7. The calibration of the analyzer has been changed. 
8. The controls are beyond their expiration dates or have 

been improperly stored. 

1. Improper sampling technique 
2. The microcuvettes are beyond their expiration date, 

damaged or have been improperly stored. 
3. The optical eye of the microcuvette is contaminated. 
4. Air bubbles in the microcuvette 
5. The optronic unit is dirty. 
6. The calibration of the analyzer has changed. 
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Action 

1. Check the expiration date and the storage conditions 
of the microcuvettes. 

2. Remeasure the sample with a new microcuvette. 
3. Make sure that the control is mixed properly and at 

room temperature. 
4. Check the microcuvette for air bubbles. Remeasure the 

sample with a new microcuvette. 
5. Clean the optronic unit as described in the maintance 

section. 
6. Only use controls intended for the HemoCue Hb 201+ 

system as recommended by HemoCue. 
7. The analyzer needs service. Contact your distributor. 
8. Check the expiration date and the storage conditions 

of the control. Take a new microcuvette and repeat 
the measurement. 

1. See pages 8-17 in this manual. 
2. Check the expiration date and the storage conditions 

of the microcuvettes. 
3. Remeasure the sample with a new microcuvette. 
4. Check the microcuvette for air bubbles. Remeasure the 

sample with a new microcuvette. 
5. Clean the optronic unit as described in the maintance 

section. 
6. The analyzer needs service. Contact your distributor. 
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0 Guia de resoluci6n de problemas 
Si nose consigue resolver un problema con ayuda de esta guia, consultar con el distribuidor 
local de HemoCue o directamente con HemoCue AB. 

Sintoma Explicaci6n 

El analizador presenta un c6digo 1. Puede ser un fall a temporal. 
de error. 

EOO El punta final no es estable en el intervale temporal. 
1. La cubeta es defectuosa. 
2. La tarjeta de circuitos esta averiada. 

E01-E05 1. Falla en Ia unidad 6ptica o electr6nica. 

EOG 1. Valor nulo inestable. El analizador puede estar frio. 

E07 1. La carga de las pi lases demasiado baja. 

EOS 

E09-E30 

La absorbancia es excesiva. 
1. Objeto que bloquea Ia luz en el soporte de cubeta. 

1. El analizador requiere servicio. Contactar con el 
distribuidor. 

33 

Medida 

1. Desconectar el analizador y volver a conectarlo despues 
de 30 segundos. Repetir Ia medici6n con una cubeta 
nueva. Si persiste el problema, ver el c6digo de error 
especifico mils abajo. 

1a. Ver Ia fecha de caducidad de las cubetas. 
lb. Repetir Ia medici6n con una cubeta nueva. 
2. El analizador requiere servicio. Contactar con el 

distribuidor. 

1a. Desconectar el analizador y limpiar Ia unidad 6ptica 
con limpiador HemoCue. 

lb. El analizador requiere servicio. Contactar con el 
distribuidor. 

1. Desconectar el analizador y dejar que alcance Ia 
temperatura ambiente. Si el problema persiste, el 
analizador requiere servicio. Contactar con el 
distribuidor. 

1a. Deben cambiarse las pi las. Desconectar el analizador y 
cambiar las pilas: 4 pi las tipo R6 o AA de 1.5 V. 

lb. Usar el suministro de red. 

la. Comprobar que el analizador y las cubetas se utilicen 
segUn el manual de operaci6n HemoCue Hb 201+ y 
las instrucciones de empleo. 

1. Fal!o en Ia unidad 6ptica o electr6nica. Desconectar 
el analizador y limpiar Ia unidad 6ptica con limpiador 
HemoCue. 

lb. El analizador requiere servicio. Contactar con el 
distribuidor. 
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Sintoma 

E35 

HHH 

No hay caracteres en Ia pantalla. 

La pantalla presenta caracteres 
err6neos. 

La pantalla visualiza "<::::. ". 

La pantalla no cambia desde 
"~"y "Hb" a las tres rayas 
parpade~antes y "~" (preparado 
para medir). 

ExplicaciOn 

1. La medici6n actual ha side guardada incorrectamente 
y se mantendra como c6digo de error E35 hasta que 
se haya borrado Ia memo~~a_co~p~~t~. 

1. El valor de medida excede de 256 g/L (25.6 g/dL, 
15.9 mmo!IL). 

1. El analizador no recibe corriente. 
2. Siesta funcionando con pi las, estas deben cambiarse. 
3. La pantalla esta averiada. 

1. La pantalla esta averiada. 
2. El microprocesador esta averiado. 

1. Deben cambiarse las pi las. 
2. Si se usa el suministro de red, esta averiado el 

adaptador o Ia tarjeta de circuit as. 

1. Puede haberse soltado el imiln del soporte de cubeta. 
2. El sensor magnt!tico estil averiado. 
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Medida 
la. Normalmente nose requieren medidas. 
lb.Si persisten los problemas para guardar, el analizador 

requiere se~icio. Contact~~ con el distribuido~. 

1a. Comprobar que el adaptador este enchufado al 
suministro de red. 

lb. Comprobar que el adaptador este bien conectado en 
el analizador. 

1c. Revisar el cable para ver siesta dafiado. 
2. Desconectar el analizador y cambiar las pi las: 4 pi las 

tipo R6 o AA de 1.5 V. 
3. El analizador requiere servicio. Contactar con el 

distribuidor. 
1. El analizador requiere servicio. Contactar con el 

distribuidor. 
2. El analizador requiere servicio. Contactar con el 

distribuidor. 
1. Desconectar el analizador y cambiar las pi las: 4 pi las 

tipo R6 o AA de 1.5 V. 
2a. Comprobar que el adaptador este bien conectado 

y que funciona. 
2b. El analizador requiere servicio. Contactar con el 

distribuidor. 

1. El analizador requiere servicio. Contactar con el 
distribuidor. 

2. El analizador requiere servicio. Contactar con el 
distribuidor. 
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Sintoma 

Las mediciones del material de 
control estan fuera del intervale: 
demasiado ALTAS o demasiado 
BAJAS. 

Las mediciones de muestras de 
pacientes son mas altas o mas 
bajas de Ia previsto. 

Explicaci6n 

1. Las cubetas han caducado, estan dafiadas o han side 
guardadas de forma inadecuada. 

2. El ojo 6ptico de Ia cubeta esta contaminado. 
3. El control no esta bien mezclado y/o no esta a Ia 

temperatura ambiente. 
4. Hay burbujas de aire en Ia cubeta. 
5. La unidad 6ptica esta sucia. 
6. El control noes adecuado para utilizar con el sistema 

HemoCue Hb 201+. 
7. Se ha cambiado Ia calibraci6n del analizador. 
8. Los controles han caducado o han side guardados de 

forma inadecuada. 

1. Las cubetas han caducado, estan danadas o han side 
guardadas de forma inadecuada. 

2. El ojo 6ptico de Ia cubeta estci contaminado. 
3. Hay burbujas de a ire en Ia cubeta. 
4. La unidad 6ptica esta sucia. 
5. Se ha cambiado Ia calibraci6n del analizador. 
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Medida 

1. Controlar Ia fecha de caducidad y las condiciones de 
almacenaje de las cubetas. 

2. Volver a medir Ia muestra con una cubeta nueva. 
3. Comprobar que el control esta bien mezclado y a 

temperatura ambiente. 
4. Ver si hay burbujas de a ire en Ia cubeta. Volver a medir 

Ia muestra con una cubeta nueva. 
5. Limpiar Ia unidad 6ptica con ellimpiador HemoCue. 
6. Utilizar solamente controles destinados al sistema 

HemoCue Hb 201+, recomendados par HemoCue. 
7. El analizador requiere servicio. Contactar con el 

distribuidor. 
8. Controlar Ia fecha de caducidad y las condiciones de 

almacenaje del controL Repetir Ia medici6n con una 
cubeta nueva. 

1. Controlar Ia fecha de caducidad y las condiciones de 
almacenaje de las cubetas. 

2. Volver a medir Ia muestra con una cubeta nueva. 
3. Ver si hay burbujas de a ire en Ia cubeta. Volver a medir 

Ia muestra con una cubeta nueva. 
4. Limpiar Ia unidad 6ptica con el limpiador HemoCue. 
5. El analizador requiere servicio. Contactar con el 

distribuidor. 
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® Guide de depannage 
Si vous ne reussissez pas a r@soudre votre probl@me a l'aide de ce guide, contactez votre 

distributeur HemoCue ou Ia societe HemoCue AB. L'analyseur n'a pas de piece de servic~. 

Symptomes 
L'analyseur affiche un code 
d'erreur 

EOO 

E01~EOS 

E06 

E07 

E08 

E09-E30 

causes 
Detail lance temporaire eventuelle 

Le point final stable de Ia reaction n'a pas @t@ d@tecte dans 
Ia plage de temps prevue. 
1. Probleme dans Ia cuvette. 
2. Circuit imprime en panne. 

1. Probleme dans l'unite optique au l'unite electronique 

1. Valeur vide instable. La temperature de l'analyseur 

peut etre trap basse. 

1. Piles trap faibles. 

Absorption trap @levee 
1. Obstacle a Ia lumiere dans le support de microcuvette. 

1. Probleme dans l'unit@ optique ou !'unite E!lectronique. 
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Solutions possibles 
Eteindre l'analyseur et le rallumer apres 30 secondes. 
Prendre une nouvelle microcuvette et recommencer Ia 
mesure. Si le probleme persiste, consulter le code 
d'erreur ci-dessous. 

1a. verifier Ia date de peremption des ruvettes. 
1b. Prendre une nouvelle cuvette et refaire Ia mesure. 
2. L'analyseur a besoin d'une revision. Contactez votre 

distributeur. 

1a. Eteindre l'analyseur et nettoyer Ia cellule optique con­
formement aux instructions de Ia section Entretien. 

1b. L'analyseur a besoin d'une revision. Contactez votre 
distributeur. 

1. Eteindre l'analyseur et attendre qu'il atteigne Ia tem­
perature ambiante. Si !e probleme persiste, l'analyseur 
a besoin d'une revision. Contactez votre dirtributeur. 

1a. Les piles doivent ~tre remplacees. Eteindre l'analyseur 
et remplacer les piles 4 piles de type R6 ou AA, 1.5 V. 

1b. Utiliser !'alimentation secteur. 

1a. verifier que l'analyseur et les cuvettes sont utilises 
conformement au manuel de l'utilisateur de l'analyseur 
HemoCue Hb 201+ et au mode d'emploi. 

1b. L'analyseur a besoin d'une revision. Contactez votre 

distributeur. 

1a. Eteindre l'analyseur et nettoyer Ia cellule optique con­
formement aux instructions de Ia section Entretien. 

1 b. L'analyseur a besoin d'une revision. Contactez votre 
distributeur. 
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Sympromes 
E35 

HHH 

Ecran vide 

L'E!cran atfiche des caractE!res 
err ones 

Causes 
RE!sultat de Ia mesure en cours i stocke non corredement. 
Le code d'erreur E35 lui sera assode jusqu·a effacement de 
Ia totalite des resultats memorises. 

1. Valeur mesuree superieure a 256 g/L 
(25.6 g/dl, 15.9 mmoi!L). 

1. Analyseur non ali mente. 
2. Si !'alimentation est a piles, celles-ci doivent doivent 

etre remplacees. 
3. Ecran en panne. 

1. Ecran en panne. 

2. Microprocesseur en panne. 

L'Ekran affiche le symbole "c:JI" 1. Les piles doivent etre remplacees. 
2. Si l'analyseur est branche sur le secteur, l'adaptateur 

au le circuit imprime est en panne 

L'affichage ne passe pas de"~" 1. Absence d'aimant dans le support de cuvette. 
et "Hb" aux trois tirets clignotants 2. Capteur magnE!tique en panne. 
et "<If" (pret a !'analyse d'un 
echantillon). 
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Solutions possibles 
1a. En general, aucune action n'est requise. 
lb. Sides problemes de mise en memo ire persistent, 

l'analyseur a besoin d'une revision. Contactez votre 
distributeur. 

1a. verifier que l'adaptateur est branche sur Ia prise mural e. 
1b. verifier que l'adaptateur est bien branche a l'analyseur. 
1c .. verifier que le cable n'est pas endommage. 
2. Eteindre l'analyseur et remplacer les piles (4 piles) 

de type R6 ou AA, 1.5 V. 
3. L'analyseur a besoin d'une revision. Contactez votre 

distributeur. 

1. L'analyseur a besoin d'une revision. Contactez votre 
distributeur. 

2. L'analyseur a besoin d'une revision. Contactez votre 
distributeur. 

1. Eteindre l'analyseur et remplacer les piles, (4 piles 
e type R6 ou AA, 1.5 V) 

2a. verifier que l'adaptateur secteur est bien connecte et 
qu'il fonctionne. 

2b. L'analyseur a besoin d'une revision. Contactez votre 
distributeur. 

1. l'analyseur a besoin d'une revision. Contactez votre 
distributeur. 

2. L'analyseur a besoin d'une revision. Contactez votre 
distributeur. 
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Symptomes 

Resultats du test de contr61e hers 
plage (trap EuvEs au trap BAS). 

RE!sultats de tests sanguins d'un 
patient plus eleves au plus bas 
que prevus. 

Causes 

1. Cuvettes endommagees au conservees dans de mauvaises 
conditions, au date de peremption des cuvettes depassee. 
CEil optique de Ia cuvette contamine. 

3. Solutions de contr61e mal melangees etlou pas a Ia tem-
perature ambiante. 

4. Bulles d'air dans Ia microcuvette. 
5. Unite optique sale. 
6. La solution de contr61e ne doit pas E!tre utilisee avec le 

systeme HemoCue Hb 201+. 
7. Calibrage de l'analyseur modifie. 

8. Solutions de contrille conservees non correctement au 
date de peremption depassee. 

1. Mauvaise technique de prise d'et:hantillon 
2. Cuvettes endommagees ou conservees dans de mauvai­

ses conditions, au date de peremption des cuvettes 

depassee. 
3. CEil optique de !a microcuvette contamine. 
4. Bu!!es d'air dans !a microcuvette. 

5. Unite optique sale. 
6. Catibrage de !'ana!yseur modifie. 
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Solutions possibles 

1. verifier Ia date de peremption des cuvettes et leurs 
conditions de conservation. 

2. Mesurer I'E!chantillon une deuxieme fois avec une nou­

velle microcuvette. 
3. S'assurer que Ia solution de contr61e est bien melangee 

et qu'elle est a temperature ambiante. 
4. verifier que Ia cuvette ne contient pas de bulles d'air. 

Mesurer l'echantillon une deuxieme fois avec une nou­

velle microcuvette. 
5. Nettoyer l'unite optique conformement aux instruc­

tions de Ia section Entretien. 
6. Utiliser exclusivement les solutions de contr61e desti­

nE!es au systeme HemoCue Hb 201+ recommandees par 
HemoCue. 

7. L'analyseur a besoin d'une revision. Contactez votre 

distributeur. 
8. verifier Ia date de peremption des solutions de contr6-

le et leurs conditions de conservation. Prendre une 
nouvelle microcuvette et refaire une mesure. 

1. Voir les pages 8 a 17 de ce manuel 
2. verifier Ia date de peremption des microcuvettes et 

leurs conditions de conservation. 
3. Mesurer t·echantillon une deuxieme fois avec une nou­

velle microcuvette. 
4. verifier que Ia microcuvette ne contient pas de bulles 

d'air. Mesurer l'echantillon une deuxiE!me fois avec une 
nouvelle microcuvette. 

5. Nettoyer !'unite optique conformE!ment aux instruc­
tions de Ia section Entretien. 

6. L'analyseur a besoin d'une revision. Contactez votre 
distributeur. 
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0 Guia para Solu~ao de Problemas 
Se nao conseguir resolver o problema seguindo este guia de solw;ao de problemas, queira contactar 
o seu distribuidor local HemoCue ou a HemoCue AB. 

Sintoma 

0 analisador mostra urn 
c6digo de erro. 

EOO 

E01-E05 

E06 

E07 

EOB 

E09-E30 

Explica~o 

1. Talvez uma falha temporilria. 

Nao se encontra um ponte de estabilidade final den­
tro do tempo estipulado. 
1. A cuvete esta defeituosa. 
2. A placa de circuitos estil avariada. 

1. Avaria na unidade 6ptica au electr6nica. 

1. Valor nulo instilvel. 0 analisador 
deve estar frio. 

1. A pilha estil fraca. 

A absorvancia e demasiado elevada. 
1. Obstru~o no percurso da luz no porta-<:uvete. 

1. Avaria nas unidades 6ptica au electr6nica. 
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Solu~ao 

1. Desligue o analisador e ligue-o de novo ao tim de 
30 segundos. Pegue numa cuvete nova e repita a 
medi~ao. Se o problema continuar. veja o c6digo 
espedfico de erro abaixo. 

1a. Verificar a data de expira~ao das cuvetes. 
lb. Pegue numa cuvete novae repita a medi~ao. 
2. 0 analisador precisa de servi~o. Contacte o seu 

distribuidor. 

1a. Desligar o analisador e limpar a unidade optr6nica 
usando o HemoCue Cleaner. 

1b. 0 analisador precisa de servi~o. Contacte o seu 
distribuidor. 

1. Desligue o analisador e deixe-o atingir a temperatura 
ambiente. Se o problema continuar, o analisador 
precisa de servi~o. Contacte o seu distribuidor. 

1a. {~~c~silrio muda~ de pi-1-ha. D~ligue o anali~ador e 
mude as pilhas, 4 de tipo R6 ou AA, 1.5 V. 

1b. Use alimentac;ao da rede electrica. 

1a. Verificar se o analisador e cuvetes estao a ser usados 
de acordo como manual de instru~6es de opera~ao 
do HemoCue Hb 201+. 

1b. 0 analisador precisa de servi~. Contacte o seu 
distribuidor. 

1a. Desligar o analisador e limpar a unidade optr6nica 
usando o HemoCue Cleaner. 

lb. 0 analisador precisa de servi~o. Contacte o seu 
distribuidor. 
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Sintoma 

E35 

HHH 

Nao severn caracteres no 
&ran 

0 ecran da caracteres err6neos. 

0 ecran mostra u c::::JI ". 

Explica~iio 

1. A medida corrente foi incorrectamente memorizada 
e permanecera como c6digo de erro E35 ate que se 
apague toda a mem6ria. 

1. 0 valor de medi~ao excede 256 g/L (25.6 g/dL, 
15.9 mmoi/L). 

1. 0 analisador nao recebe corrente. 
2. Se alimentado par pilhas, estas devem ser substituldas. 
3. 0 ecran esta avariado. 

1. 0 ecran esta avariado. 
2. 0 microprocessador esta avariado. 

1. As pilhas precisam de ser substituidas. 
2. Se alimentado pel a rede, o transformador ou a 

placa de circuitos esta avariada. 

40 

Solu~iio 

1a. Nao e necessaria tamar medidas. 
1b. Se continuar a haver problemas de memorizac;ao, 

a analisador precisa de se!Vi~o. Contacte a seu 
distribuidor. 

1a. Verificar se o transformador de corrente esta 
conectado a tomada. 

1b. Verificar se o transformador de corrente esta bern 
conectado ao analisador. 

lc Verificar sea fie nao esta danificado. 
2. Desligar a analisador e substituir as pilhas, 4 tipo 

R6 ou AA, 1.5 V. 
3. 0 anatisador precisa de servi~o. Contacte a seu 

distribuidor. 

1. 0 analisador precisa de servi~o. Contacte o seu 
distribuidor. 

2. 0 analisador precisa de seiVi~o. Contacte a seu 
distribuidor. 

1. Desligue o analisador e substitua as pilhas, 4 tipo R6 
au AA, 1.5 V. 

2a. Verifique sea transformador esta bern conectado e 
a funcionar. 

2b. 0 analisador precisa de seiVi~o. Contacte o seu 
distribuidor. 
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Sintoma 

0 ecran nao muda de "!" e 
"Hb" para tr€!s tra~os a pi scar 
"~"(pronto para medir). 

Medi~Oes no centrale fora da 
amplitude~ demasiado ALTAS 
au demasiado BAIXAS. 

As medit;6es em amostras de 
pacientes sao mais elevadas 
ou mais baixas do que o 
previsto. 

Explica~o 

1. 0 ima do porta-cuvete pede estar a faltar. 
2. 0 sensor magnl!tico esta avariado. 

1. As cuvetes estiilo fora de prazo, danificadas au foram 

guardadas impropriamente. 
2. 0 olho 6ptico da cuvete esta contaminado. 
3. 0 centrale nao foi bern misturado e/ou nao esta a 

temperatura ambiente. 
4. Bolhas dear na cuvete. 
5. A un"1dade optr6nica esta suja. 
6. 0 centrale nao serve para o sistema HemoCue Hb 201+. 
7. A calibra~;ao do analisador foi alterada. 
8. Os controles estao fora de prazo ou for am guardados 

impropriamente. 

1. As cuvetes ertao fora de prazo, danificadas au 
foram guardadas impropriamente. 

2. 0 olho 6ptico da cuvete esta contaminado. 
3. Bolhas dear na cuvete. 
4. A unidade optr6nica estil suja. 
5. A calibra~o do analisador foi alterada. 
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Solu~ao 

1. 0 analisador precisa de servit;o. Contacte a seu 
distribuidor. 

2. 0 analisador precisa de servit;o. Contacte o seu 
dirtribuidor. 

1. Verificar a data de validade e as condit;Oes de 
armazenamento das cuvetes. 

2. Tome a medir a amostra com uma nova cuvete. 
3. Assegure-se de que o centrale esta bern misturado e 

a temperatura ambiente. 
4. Verifique sea cuvete tern bolhas dear. Torne a medir 

a amostra com uma nova cuvete. 
5. Limpe a unidade optr6nica com HemoCue Cleaner. 
6. Use apenas controles destinados ao sirtema HemoCue 

Hb 201+ recomendados pela HemoCue. 
7. 0 analisador precisa de servit;o. Contacte o seu 

distribuidor. 
8. Verifique a data de expirat;ao e as condit;Oes de 

armazenamento do centrale. Pegue numa nova 
cuvete e repita a medi~tao. 

1. Verifique a data de expira~;ao e as condit;Oes de 
armazenagem das cuvetes. 

2. Tome a medir a amostra com uma nova cuvete. 
3. Veja sea cuvete tern bolhas dear. Torne a medir a 

amostra com uma nova cuvete. 
4. Limpe a unidade optr6nica como HemoCue Cleaner. 
5. 0 analisador precisa de servit;o. Contacte o seu 

distribuidor. 

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



0 ,.... 
~ 

CJ1 

....._ 
~ 
-....Q 

0 Specifications 
General 

The HemoCue Hb 201 + is a system used for the determination 

of the total amount of hemoglobin in whole blood. The system 

consists of a specially designed analyzer with specially designed 

microcuvettes containing dried reagents. The microcuvette serves 

as pipette, reaction vessel and as a measuring microcuvette. 

No dilution is required. The hemoglobin measurement takes place 

in the analyzer, which follows the progress of the reaction until 

the steady state has been reached The system is factory calibrated 

against the hemoglobincyanide (HiCN) method, the international 

reference method for the determination of the hemoglobin 

concentration in blood. 

Intended Use 

Quantitative determination of hemoglobin in capillary, venous or 

arterial blood The HemoCue Hb 201 + system is used for quantitative 

determination of hemoglobin in whole blood using a specially 

designed analyzer, the HemoCue Hb 20 l +analyzer, and specially 

designed microcuvettes, the HemoCue Hb 20 I Microcuvettes. 

HemoCue Hb 201 Microcuvettes are for In Vitro Diagnostic use 

only. The HemoCue Hb 20 J+ analyzer is only to be used with 

HemoCue Hb 20 I Microcuvettes. 

Theory 
The reaction in the microcuvette is a modified azidemethemoglobin 

reaction. The erythrocyte membranes are disintegrated by sodium 

deoxycholate, releasing the hemoglobin. Sodium nitrite converts 

the hemoglobin iron from the ferrous to the ferric state to form 

methemoglobin, which then combines with azide to form 

azidemethemoglobin. 
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Reagents 
40% w/w Sodium Deoxycholate, 18% w/w Sodium Azide, 

20% w!w Sodium Nitrite, 22% w/w nonreactive ingredients. 

Sample material 
Capillary, venous or arterial blood may be used. Appropriate anti­

coagulants in solid form (eg EDTA, heparin or heparin/fluoride) 

may be used. Mix all samples thoroughly on a mechanical mixer 

for at least 2 minutes or invert the tube 8-10 times by hand. 

Alternatively, follow the local recommendations. Hemoglobin 

remains unchanged for days, provided that the blood does not 

become infected. lfthe specimen has been stored in a refrigerator, 

it will be viscid and the blood should be allowed to warm up to 

room temperature before mixing. 

Storage and environmental requirements of the 
HemoCue Hb 201 Microcuvettes 
Use the HemoCue Hb 20 I Microcuvettes prior to their 

expiration date. The expiration date is printed on each package. 

Storage of microcuvettes kept in a vial 

The microcuvettes are to be stored at room temperature (59- 86 "F, 
15-30 °C). Do not refrigerate. The microcuvettes are stable for 

two years from the date of manufacture. 

Once the seal is broken, the microcuvettes are stable for three 

months. Always keep the container properly closed. 
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Storage of the Individually packaged cuvettes 

The microcuvettes are to be stored at room temperature {59- 86 "F, 

15-30 °C). Do not refrigerate. The individually packaged microcu­

vettes are stable for fifteen months from the date of manufacture. 

HemoCue Hb 201+ analyzer 
The analyzer can be stored at 32-122 "F (0-50 "C). Operating tem­

perature is 59-86 "F ( 18-30 "C). Allow the analyzer to reach 

ambient temperature before use. The analyzer should not 

be operated at high (i.e. > 90 % non-condensing) humidity. 

Quality Control 
The HemoCue Hb 201+ analyzer has an internal electronic 

"SELFTESr'. Every time the analyzer is turned on, it will 

automatically verifY the performance of the optronic unit of the 

analyzer. This test is perfonned every second hour if the analyzer 

remains switched on. 

If quality control checks are required for regulatory reasons, 

they should be performed using liquid controls recommended 

by HemoCue. 

Measuring range 
0-25.6 g/dL (0 -256 giL, 0-15.9 mmol!L). 

Results above 25.6 g/dL (256 g/L, 15.9 m.mol/L) will be displayed 

as HHH. Values above 23.5 g/dL (235 g/L, 14.6 mmol/L) must be 

confirmed using a suitable laboratory method. 

Limitations 
HemoCue Hb 201 Microcuvettes are for in vitro diagnostic use 

only. The HemoCue Hb 201 + analyzer is only to be used together 

with HemoCue Hb 201 Microcuvettes. For further limitations of 

the procedure, see the HemoCue Hb 20 I Microcuvettes package 

insert. 
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E)(pected values 
Adult Males 13.0-17.0 g/dL (130-170 g/L, 8.1-10.5 mmol/L) 

Adult Females 12.0--15.0 gldL (120--150 giL, 7.4-9.3 mmol/L) 

Infants, after neonatal period 11.0--14.0 gfdL (ll0-140 giL, 

6.8-8.7 mmol/L) 

Children, two years to teenage: gradual increase to adult normals. 

Due to a wide range of conditions (dietary, geographical, etc) 

which affect normal values, it is recommended that each laboratory 

establish its own normal range. 

Technical Specifications 
Dimensions: 3.35 x 6.30 x 1.69 inches (85 X 160 X43 mm) 

Weight: 0.77 pounds (350 g) (with batteries installed) 

4 batteries type AA 

Power adaptor: CE marked 

Only use adaptors recommended by HemoCue, as listed on page 44. 

Pollution degree: 2 

Overvoltage category: ll 
Abnospheric pressure: 700 hPa to I 060 hPa. 

Equipment not suitable for use in the presence of flammable mixtures. 

The instrument is tested according to lEC 61010-l, First edition, 

1990 with Amendment I, 1992 and Amendment 2, 1995 (EN 
61010-1: 1993 with A2: 1995), EN 60601-1-2 and complies with 

the lVD Medical Device Directive 98179/EC. 

Signal input and signal output 
Accessory equipment cotu1ected to the analog and digital inter­

faces must be certified according to the respective IEC standards 

(i.e.IEC 950 for data processing equipment and lEC 601-1 for 

medical equpiment). Furthermore all configurations shall comply 

with the system standard lEC 601-1-1. Everybody who connects 
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additional equipment to the signal input part or signal output part 

configures a medical system, and is therefore responsible that the 

system complies with the requirements of 1EC 601-1-1. If in doubt, 

contact HemoC\le Inc. or your local HemoC\le distributor. 

Warranty 
The analyzer carries a 24-month warranty from the day of receipt. 

A.ftec the warranty period, service/repair is carried out at fixed prices. 

Spare parts - Accessories 

The following spare parts and accessories are available: 

Power adaptor 

Battery Lid 

PC program 

Cables for PC and printer connection 

Liquid controls 

HemoCue Cleaners 

Hard Carrying Case 

HemoCue Lancets 

HemoCue Hb 201+ Control Cuvette 

Recommeded Adapter: 

Symbols used 

&_ Attention, see instructions for use 

CE CEmm 

[!] Refers to Type BF Applied Part, Per EN60601-1 

[§ Class ll equipment 

~ The Medical Equipment with respect to electrical shock, fire 
~ and mechanical hazards only in accordance with UL-2601-1 

and related collaterallEC 60601-l standards for which the 

products has been found to comply by LiL. 

References 
L Makarem, A In clinical Chemistry: Principles and Technics, 2"~ ed., 

Henry, RJ., Cannon, D.C., and Winkelman, J.W., Harper and 

Row, Hagerstown, M.D., 1974, pp. 1125-1147. 

2. Dacie and Lewis, Practical Haematology Ninth edition. 

3. Jacques Wallach, M.D., Interpretation of Diagnostic Tests. 

Manufacturer 
HemoCueAB 

Box 1204 

SE-262 23 Angelholm, Sweden 

Phone: +46 431 45 82 00 

Fax: +46 431 45 82 25 

E-mail: info@hemocue.se 

www.hemocue.com 

HemoCue Distributor USA: 

HemoCue, Inc. 

40 Empire Drive 

Lake Forest, CA 92630 

Phone 949-859-2630 

Orders 800-323-1674 

Technical support 800-426-7256 

Fax 949-859-3066 

Country 
USA/Canada 

Type 

Modnr FE35150600035 

Manufacturer 
FRIWO 

Input Output 

120 V AC/ 60 Hz 6V DC, 350 rnA 
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0 Especificaciones 
Generalidades 
HemoCue Hb 20)+ es un sistema para Ia determinaciOn de Ia cantidad 

total de hemoglobina en sangn: completa. El sistema esti formado 

por tm analizador especialmente diseiiado y microcubetas especiales 

que contienen reactivos secos. La microcubeta sirve de pipeta, vasija 

de reacci6n y microcubeta de medici6n. Nose requiere diluci6n. 

La medici6n de hemoglohina se hace eo el analizador, el cual sigue 

Ia progresiOn de Ia reacci6n y presenta el resultado cuando se ha 

alcanzado el punto final de Ia reacci6n. El sistema se calibra en 

f:i.brica con el m6todo de cianhemoglobina (HiCN), el m6todo 

de referencia internacional para determinar Ia concentraci6n de 

hemoglobioa en Ia sangre. 

Finalidad 
DeterminaciOn de Ia cantidad de hemoglobina en sangre completa 

capilar, venosa y arterial. El sistema HemoCue 20 l se utiliza para 

determinar Ia cantidad de hemoglobina en sangre completa, utilizando 

un analizador- HemoCue Hb 20J+- y microcubetas- microcube· 

tas HemoCue Hb 201 -, especialmente diseiiados. Las microcubetas 

HemoCue Hb 20 I solamente estin destinadas al uso con diagnOstico 

in vitro. El analizador HemoCue Hb 20 J+ sOlo debe usarse junto 

con microcubetas HemoCue Hb 201. 

Directiva CE relativa a productos medicos IVD 
HemoCue Hb 20!+ cumple con las disposiciones de Ia Directiva 

98179/CE relativa a productos medicos IVD y tiene Ia marca CE 

de conformidad. 

Teo ria 
El deoxicolato de sodio hemoliza los eritrocitos y se Iibera 

hemoglobina. El nitrito de sodio convierte Ia hemoglobina en 
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metahemoglobina, Ia cual, junto con Ia azida sOd.ica, produce meta· 

hemoglobina azidica. La absorbancia se mide en dos longitudes de 

onda (570 nm y 880 nm) para compensar Ia turbidez de Ia muestra. 

Reactivos 

40% w/w de deoxicolato de sodio, 18% w/w de azida sOd:ica, 

20% w/w de nitrito de sodio, 22% w/w de ingredientes no reactivos. 

Material de muestra 

Puede usarse sangre capilar, venosa o arterial. Se recomiendan anti­

coagulantes apropiados en forma sOlida como EDTA o heparina/ 

fluoruro, con objeto de evitar el efecto de diluciOn. Si Ia sangre ha 

estado en una nevera, dejar que alcance Ia temperatura ambiente, 

18-30°C (64-86°F), antes del analisis. La hemoglobina permanece 

inalterada durante dlas si Ia sangre no se infecta. Mezclar todas las 

muestras en una mezcladora meclinica durante un minimo de dos 

minutos, o invertir el mho 8-10 veces a rnano. Altemativamente, 

seguir las recomendaciones locales. 

Requisitos de almacenaje y medioambientales de las 

microcubetas HemoCue Hb 201. 

Usar las microcubetas HemoCue Hb 201 antes de Ia fecha de 

caducidad.. La fecha de caducidad esta impresa en carla envase. 

Almacenaje de las microcubetas colocadas en un contenedor. 

Las microcubetas deben ~e a temperatura ambiente (15 -30 °C, 

59-86 °F). No refrigerar. Las microcubetas tienen una estabiiidad 

de dos aiios a partir de Ia fecha de producciOn. Una vez abierto el 

eJIVase, las rnicrocubetas tienen una estabilidad de 3 meses. Mantener 

siempre el envase adecuadamente cerrado. 
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Almacenaje de mlcrocubetas en envases indlviduales 

Las microcubetas deben guardarse a temperatura ambiente 

(15-30 "C, 59-86 "F). No refrigerar. Las microcubetas en envases 

individuates tienen una estabilidad de quince meses a partir de 

Ia fecha de producci6n. 

Analizador HemoCue Hb 201+ 

El analizador se puede guardar a una temperatura ambiente de 

0-50"C (32 -122 "F). La temperatura de trabajo es de 18-JO"C 

(64- 86 "F). Dejar que el anali:zador alcance Ia temperatura ambiente 

antes de usarlo. El analizador no debe funcionar cuando Ia humedad 

es alta (>90% sin condensaci6n). 

Control de calidad 
El analizador HemoCue Hb 20 !+ tiene una "AUTOVERlFICACI6N" 

electr6nica interna. Esta funci6n verifi.ca autom1iticamente el 

funcionamiento de Ia 6ptica electrOnica cada vez que se conecta el 

analizador. Este test se efectlla cada dos horas si el analizador est.i 

conectado. Si Ia nonnativa establece Ia realizaci6n de controles de 

calidad, 6stos pueden hacerse utilizando controles liquidos recomen­

dados por HemoCue. 

lntervalo de medici6n 
0-256 giL (0-25.6 gld.L, 0-15.9 mmoVL). 

Los resultados por encima de 256 giL (25.6 gldL, 15.9 mmol/L) 

se presentan como "HHH". 

llmitaciones 
Las microcubetas HemoCue Hb 20 I solamente estan destinadas al 

uso con diagn6stico in vitro. El analizador HemoCue Hb 20 I+ s6lo 

debe USllf'>e junto con microcubetas HemoCue Hb 201. Para mas 

limitaciones del procedimiento, ver las instrucciones de emploo 

de las microcubetas HemoCue Hb 201. 

46 

Valores esperados 
Varones adultos 130-170 giL (13.0-17.0 g!d.L, 8.1-10.5 nunol!L) 

Mujeres adultas I20- ISO g!dL (12.0-15.0 g!dL, 7.4-9.3 mmol/L) 

Bebes, despu6s del periodo neonatal I 10-140 giL (1 I.0-14.0 g!dL, 

6.8- 8.7 nunol!L) 

Niiios, de los dos aii.os a Ia adolescencia: Incremento gradual hasta 

los valores normales para adultos. Debido a Ia gran variedad de 

condiciones (diet6ticas, geognificas, etc.) que afectan a los valores 

normales, se recomienda que cada laboratorio establezca su propio 

intervale normal. 

Especificaciones tacnicas 
Dimensiones: 85 X 160 X 43 mm 

Peso: 350 g (incluso pitas) 

4 pilas tipo AA o R6 de L5 V 

Adaptador de red: Marca CE 

Usar solamente adaptadores recomendados por HemoCue 

( ver Ia p.igina 44) 

Grado de contaminaci6n: 2 

Clase de sobrevoltaje: ll 

El instrumento ha sido probado de conformidad con lEC 61010-1, 

primera edici6n, 1990 con Ia enmienda I de 1992 y Ia enmienda 2 

de 1995 (EN 61010-1: 1993 conA2: 1995), EN 60601-1-2, y 

cumple con las disposiciones de Ia Directiva 98179/EC relativa a 

productos m6dicos IVD. 

Garantfa 
El analizador tiene una garantfa de 24 meses a partir de Ia fecha de 

recepci6n. Con posterioridad al periodo de garantia, los trabajos de 

servicio y reparaci6n se hacen a precios fijos. 
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Repuestos y accesorios 
Hay disponibles las piezas de repuesto siguientes: 

Adaptador de red 

Pilas 

Soporte de cubeta y tapa 

Programa de PC 

Cables para PC y conexi6n de impresora 

Controles liquidos 

Limpiadores HemoCue 

Maletin rigido 

Lancetas HemoCue 

HemoCue Hb 201 +Control Cuvette 

Simbolos utilizados 

&, Atenci6n, ver las instrucciones de empleo 

CE MarcaCE 

Pais 
Europa 

EE.UU. 

Tipo 

FW3199 

Mod nr FE35 I 50600035 

Fabricante 

FRlWO 

FRIWO 
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Referencias 

I. Makarem, A ln clinical Chemistry: Principles and Tedmic.., 2'~ ed., 

Henry, R.J., Cannon, D.C., and Winkelman, J.W., Harper and 

Row, Hagerstown, M.D., 1974, pp. 1125-1147. 

2. Dacie and Lewis, Practical Haemato!ogy Ninth edition. 

3. Jacques Wallach, M.D., Interpretation of Diagnostic Tests. 

Fabricante 

HemoCueAB 

Box 1204 

SE ~ 262 23 Angelholm, Suecia 

Telefono: +4643145 82 00 

Fax:+ 46 43145 82 25 

E-correo: info@hemocue.se 

www.hemocue.com 

Entrada 
230 V-/50 Hz/26 mA/6 VA 

120 V-160 Hz/6,6 VA 
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Conservation des cLJVenes conditionnees en emballage lndivlduel 
Consetver les microcuvettes a temperature ambiante (15- 30 °C, 
59-86 °F). Ne pas lifrigllrer. Les microcuvettes conditionnees en 

emballage individuel sont stables pendant quinze mois a compter 
de Ia date de production. 

L'analyseur HemoCue Hb 201+ 
L'analyseur peut 8tre conserve entre 0 et 50°C (32-122 °f) 

La temperature d'utilisation est comprise entre 18 et 30 "C 
(64-86 °f). Laisser l'analyseur atteindre Ia temperature ambiante 
avant son utilisation. L'analyseur ne doit pas 8tre utilise dans 
des conditions d'humidite 6lev6e, c'est-it-dire plus de 90% non 

condense. 

Contr61e de qualite 
L'analyseur HemoCue Hb 20 I+ est dote d'un contrOle electron 

que interne "SELFIEST'. Chaque fois que l'analyseur est allum6, 
il verifie automatiquement les performances de son unite optique. 
Si l'analyseur reste allume, ce test se r6~ex6cute automatiquement 
toutes les deux heures. Si des contrOles de qualite sont exig6s 

pour des raisons r6glementaires, il est fortement conseill6 d'utili~ 
ser les solutions de controle recommandies par HemoCue. 

Plage de mesure 
0-256 giL (0-25.6 gldL, 0-15.9 mmoVL). 

Pour les n!sultats sup6rieurs a 256 giL (25.6 g/dL, 15.9 mmoVL), 

l'ecran affi.chera le code HHH. Les valeurs superieures a 235 giL 
(23,5 g/dL, 14,6 mmoVL) doivent 8tre confirmees au moyen d'une 

methode de laboratoire agreee. 

limites du test 
Les microcuvettes HemoCue Hb 201 sont destinees au diagnostic 
in vitro uniquement. L'analyseur HemoCue Hb 20 J+ ne doit etre 
utilise qu'avec les microcuvettes HemoCue Hb 20 I. Pour toutes 

autres limites de Ia proc6dure, se reporter au mode d'emploi des 
microcuvettes. 
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Valeurs de reference 
Hommes adultes 130-170 giL (13.0 -17.0 gldL, 8.1-10.5 mmoVL) 
Femmes adultes 120-150 g/L (12.0-15.0 gldL, 7.4-9.3 mmoVL) 
Nourrissons, apres Ia periode nbonatale 110-140 giL 
(11.0 -14.0 g/dL, 6.8-8.7 mmoVL) 

Enfants, de deux ansa !'adolescence; augmenter progressivement 
jusqu'aux valeurs adultes. 

Compte tenu des variations importantes (dietetiques, g6ographiques, 

etc.) affectant les valeurs nonnales, il est recommand.6 a chaque 
laboratoire d'etablir sa propre fourchette de valeurs normales. 

Caracteristiques techniques 
Dimensions : 85 x 160 x 43 mm 

Poirls: 350 g (piles incluses) 
4 piles de type AA ou R6, 1.5 V 

Adaptateur secteur : porte le marquage CE 
N'utiliser que des adaptateurs recommand6s par HemoCue, voir 
page 44. 

Degr6 de pollution : 2 
Catbgorie de surtension : II 

Cet bquipement ne doit pas etre utilise en presence de composes 
inflammables. 
L'instrument est teste conform&nent a IEC 61010-1, premiere 

edition, 1990 avec amendement I, 1992 et amendement 2, 1995 
(EN 61010-1: 1993 avec A2: 1995), EN 60601~1-2, et il est con­

forme a Ia directive 98n9/EC sur Jes dispositifs medicaux de dia­
gnostic in vitro. 
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Signal d'entree et signal de sortie 
Les &juipements accessoires branches aux interfaces analogiques et digitales 

doivent etre certifies selon les nonnes IEC (par ex. IEC 950 pour l'Cquipement 

informalique et lEC 60 1-1 pour I' &iuipement medical). De plus, toutes les con­

figurations doivent etre ccmpatibles avec Ia nonne lEC 60 1-1-L Toute persoone 

qui coonecte un l!quipement supp!Cmentaire aux signaux d'entree etlou de sortie 

configure tm systeme mOOical, il sera done responsable de 1a confonnation du 

systeme aux directives lEC 60 1-1-1. En cas de doute_ contacter HemoCue AB, 

ou votre distributeur HemoCue. 

Garantie 
L'analyseur est garanti pour une pt\riode de 24 mois i compter de la date 

de reception. Apres Ia pt\riode de garantie, Ia maintenance et les reparations 

seront effectuOOs selon un tarif fixe. 

Pieces de rechange- Accessoires 

Les pieces de rechange et accessoires suivants soot dispooibles : 

Adaptateur secteur 

Couvercle de compartiment piles 

Support de microcuvene 

Logiciel PC 

Cilbles interface pour PC et imprimante 

Solutions de contrOle 

Tampons HemoCue Cleaner 

MaJette de transport 

Lancettes HemoCue 

Cuvette de contrOle HemoCue Hb 201' 

Recommeded Adapter: 

Pays 

USA/Canada 

1\fpe 
Mod nr FE3515060D035 

Fabricant 

FRlWO 

so 

Symboles utilises 

& 
CE 

Attention, voir mode d'emploi 

Marquage CE 

[!) 
@] 

Se refeter au Type BF Applied Part, selon EN60601-1 

Equipement de classe II 

~ 
~ 

Ce produit est classe dans Ia liste des normes UL agrt\t\es et des 

conditions de UL 2601-1. 

References 
I. Makarem. A. In clinical Chemistry: Principles and Technics, 2"" ed., 

Henry, R.J., Cannon, D.C., and Winkelman, J.W., Harper and 

Row, Hagerstown, M.D., 1974, pp. 1125-1147. 

2. Dacie and Lewis, Practical Haematology Ninth edition. 

3. Jacques Wallach, M.D., Interpretation of Diagnostic Tests. 

Fabricant 
HemoCueAB 

Box 1204 

SE-262 23 Angelholm Suede 

Telephone : + 46 431 45 82 oo 
Fax: +4643145 82 25 

E--mail : info@)lemocue.se 

www.hemocue.com 

I Entree Sortie 

120 V ca/60 Hz 6V cc, 350mA 
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0 Especificac;oes 
Geral 

0 HemoCue Hb 201+ e urn sistema usado para a detennin~iio da 

quantidade total de hemoglobina no sangue. 0 sistema consiste de 

wn analisador especialmente concebido com microcuvetes tambem 

especialmente concebidas contendo reagentes secos. A microcuvete 

serve de pipeta, de recipiente de reacr;iio e de microcuvete de 

mediq3.o. Niio i: necessaria diluir. A medir;ao da hemoglobina tern 

Iugar no analisador, que segue o progresso da reacr;iio e apresenta 

o resultado s6 depois de atingir o ponto final da reacl,;io. 0 sistema 

e calibrado de fibrica com o metodo do cianeto de hemoglobina 

(HiCN), o miitodo internacional de refer8ncia para a determin(l9iio 

da concentrar;iio de hemoglobina no sangue. 

PropOs ito 

Determinar;iio quantitativa de hemoglobina em sangue capilar, 

venoso ou arterial. 0 sistema HemoCue Hb 201 6 usado para 

detenninw;-00 quantitativa da hemoglobina em sangue total usando-se 

urn analisador especialmente concebido, o HemoCue Hb 20J+, 

e microcuvetes especialmente concebidas, as microcuvetes 

HemoCue Hb 201. As microcuvetes HemoCue Hb 201 destinam-se 

apenas para uso em diagnOsticos In Vitro. 0 analisador HemoCue 

Hb 201 + destina-se apenas a ser usado com microcuvetes 

HemoCue Hb 201. 

Directiva de Unidade Medica IVD 

0 HemoCue Hb 20t+ esti de acordo com a Directiva de Unidade 

M6dica IVD 98/79/EC e e portador da marca CE 

Teo ria 

0 desoxicolato de s6dio hemolisa os eritr6citos, libertando hemo­

globina. 0 nitrito de sOdio converte a bemoglobina em metahemo­

globina que, junta com azida de s6dio, dii azidametahemoglobina. 
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A absorv&tcia e medida em dois comprimentos de onda (570 nm 

e 880 nm) de modo a compensar a turva9io cia amostra. 

Rea gentes 

40% w/w de Desoxicolato de S6rlio, 18% w/w de Azida de S6dio, 

20% w/w de Nitrite de S6dio, 22% w/w de ingredientes inertes. 

Matll!!rial da amostra 

Pode ser usado sangue capilar, venoso ou arterial. Siio recomendados 

anti-coagulantes sOlidos tais como EDTA on Heparina!Fluoreto de 

forma a evitar o efeito de dilui9.iio. Se o sangue tiver sido guardado 

num frigorifico, tern de se permitir que ele atinja a temperatura 

ambiente 18-30°C (64 -86°F) antes da analise. A hemoglobina 

permanece intacta durante dias, desde que n.iio seja infectada. 

Misture as amostnls num misturador mecfu:J.ico durante pelo menos 

dois minutos ou inverta os tubos a m.iio 8-10 vezes, ou entiio siga 

as recomenday5es locais. 

Armazenagem e raquisitos ambientais das 

microcuvetes HemoCull!! Hb 201 

Use as microcuvetes HemoCue Hb 20 I antes da sua data de 

expira~.iio. A data de expira~iio esti impressa em carla embalagem. 

Armazenagem de mic:rocuvetes embaladas em frasco 

As microcuvetes devem ser armazenadas a temperatura ambiente 

(15-30 °C, 59-86 °f). N.iio refrigerar. As microcuvetes mantfun-se 

estiveis durante dois anos a partir da data de produyiio. Uma vez 

rompido o selo, as microcuvetes mantem-se estiveis durante tr8s 

meses. Mantenha sempre a embalagem devidamente fechada. 

Armazenagem de mkrocuvetes embaladas individualmente 

As microcuvetes devem ser armazenadas a temperatura ambiente 

( 15-30 °C, 59-86 °f). Niio refrigerar. As microcuvetes individuais 

mantem-se estiveis durante quinze meses a partir da data de prodm;:iio. 
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Analisador HemoCue Hb 201+ 

0 analisador pode ser armazenado a 0-50"'C (32-122 "'F). 

A temperatura de trabalho e 18-30"C (64-S6"F). Permita que o 

analisador atinja a temperatura ambiente antes de o usar. 0 analisador 

nao deve ser usado a nfveis elevados de humidade ( quer dizer >90 % 

sem condensar). 

Controle de Qualidade 

0 analisador HemoCue Hb 201+ dispOe de um "AUTO-TESTE" 

electr6nico. Cada vez que se liga o analisador, ele verifica automatica­

mente a realiza~o da sua unidade optn)nica. Se o analisador se mantiver 

ligado, o teste e realizado de duas em duas horas. Se forem exigidas 

verific~Oes para controle de qualidade por razOes de regulamen~iio, 

elas devem ser efectuadas com liquidos recomendados pela HemoCue. 

Alcance de medi4;iio 
0-256 giL (0-25.6 gfdL, 0-15.9 mmol!L). 

Resultados superiores a 256 gfL (25.6 g/dL, 15.9 mmol/L) seriio exibidos 

comoHHH. 

LimitajjOes 
As microcuvetes Hb 201 foram concebidas unicammte para uso em 

diagn6sticos In Vitro. 0 analisador HemoCue Hb 201 + foi concebido 

para uso apenas com as microcuvetes HemoCue Hb 201. Para outras 

limita90es de procedimento, queira ver as instnu;Oes de uso das micro­

cuvetes HemoCue Hb 20 L 
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Valores esperados 

Homens adultos 130-170 giL (13.0-17.0 gldL, 8.1-10.5 mmol/L) 

Mulheres adultas 120-150 giL (12.0 -15.0 g/dL, 7.4-9.3 mmol!L) 

Crian~as, ap6s o periodo neonatal 110-140 giL (11.0-14.0 g/dL, 

6.8-8.7 mmol!L) 

Crian~as, dos dois anos ate A adolescencia: aumento gradual ate valores 

normais de adultos. Devido A vasta gama de condi~Oes ( dieteticas, 

geognifi.cas, etc) que afectam os valores normais, recomenda-se que 

cada laborat6rio estabel~a a sua prOpria gama de valores normais. 

Especifica~Oes Tlknicas 
DimensOes: 85 X 160 X 43 mm 

Peso: 350 g (incluindo as pilhas) 

4 pilhas de tipo AA ou R6, l.5 V 

Transfonnador de corrente: com marca CE 
Use apenas ttansfonnadores recomendados pel a HemoCue, verna pigina 47. 

Orau de polw~io: 2 

Categoria de sobrevoltagem: II 
0 mstrumento foi testado de acordo com IEC 61010..1, Primeira edi~;iio, 

1990 com Ressalva I, 1992 e Ressalva 2, 1995 (EN 61010.1: 1993 comA2: 

1995), EN 60601-1-2 e esta de acordo com a Directiva de Unidade Medica 

IVD 98n91EC. 

Garantia 

0 analisador tern uma garantia de 24 meses a partJ.r da data do recibo. 

ApOs a expira~ do prazo de garantm, as repanu;Oes e serv:i900 sao 
efectuados a pr~ fixos. 
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Pec;:as sobressalentes- AcessOrios 
Estao aces.~iveis as seguirues pe.;:as e acessOrios: 

T ransfonnador de corrente 

Ponador de pilhas 

Pona-cuvetes 

Progrnma de PC 

Cabos para con~o do PC e da impressora 

Controles liqwdos 

Limpadores HemoCue 

Estojo de carca~a rigida 

Lancetas HemoCue 

HemoCue Hb 201+ Control Cuvette 

Slmbolos usados 

.&.. Aten~iio, ver mstru~Oes de uso 

( E Mm• CE 

Pafses 
Europa 

EUA 

Tipo 
FW3199 

Mod nr F£35150600035 

Fabricante 
FRIWO 

FRIWO 

53 

Referincias 
I. Makarem, A In clinical Chemistry: Principles and Technics, 2"" ed., 

Henry, R.J., Cannon, D.C., and Winkelman,J.W., Harper and 

Row, Hagerstown, M.D., 1974, pp. 1125-1147. 

2. Dacie and Lewis, Practical Haematology Ninth edition. 

3. Jacques Wallach, M.D., Interpretation of Diagnostic Tests. 

Fabricante 
HemoCueAB 

Box 1204 

SE-262 23 Angelholm, Suecia 

Telefone: +46 431 45 82 00 

Faks: +46 431 45 82 25 

Correio electr6nico: info@hemocue.se 

www.hemocue.com 

Tomada 
230 V-/50 Hz/26 mA/6 VA 

120 V-/60 Hz/6,6 VA 
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HemoCue® Hb 201 + 

Accurate Hemoglobin 
results anytime, anywhere. 
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The unkfue, dtsposable mlcrocuvette ls 
the heart of the HemoCue system. The 
correct volune of blood is drawn k1to the 
cuvette by capillary lll:tlon which initiates ............ 

Fill the cuvette by placing the 
tip of the cuvette In the drop 
of blood. 

Place the filled cuvette into the 
cuvette holder and slide the 
cuvette holder into the analyzer. 

The result appears on the display 
within 1 S- 60 seconds. 

0159 

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



New look. Same excellent 
accuracy and precision. 

Appreciated by users all over the world for 

simplicity, speed and small sample volume, 

the HemoCue 8-Hemoglobin System is the 

long-standing original choice for lab-quality 

hemoglobin testing at point of care. The 

system uses a specially designed analyzer 

with specially designed microcuvettes. 

The new HemoCue Hb 201 +system offers 

the same important benefits as its predecessor. 
In addition, a smaller analyzer will give you 

more flexibility and mobility to use the 

system anytime, anywhere. 

Laboratory accuracy and precision 
The accuracy of the Hb 20 I+ system 

is ± 1.5% when compared to the international 
reference method for Hemoglobin determination 

(the ICSH method). Many studies also show 

excellent correlation with different laboratory 

systems. Since there is no variation in cuvettes 
from batch-to-batch, there is no need for 

instrument re-calibration when new batches 
are put into use. Additionally, by measuring at 

two wavelengths, the system automatically 

compensates for turbidity (e.g. high WBC 

and lipids) in the sample, improving accuracy. 

User friendliness and minimal 
maintenance 
The system is easy to learn and easy to use. 

After a brief instruction, even non­

laboratory personnel can perform the test 

safely and accurately. The analyzer 

is factory calibrated which is automatically 

verified every time the instrument i 
switched on. This new self test eliminates 
the need for a control cuvette. 
An optional audio signal will alert you when 

the result is displayed. The new cuvette 

holder design reduces the need for cleaning 

by minimizing the contamination of the 

optronic unit. 

Data storage possibilities 
To make the system even more useful, the 

Hb 201+ system has the possibility to store 

up to 600 results together with date and time. 

Results can be transfenred to a small label 

printer or to a PC for storage or further 

analysis. Control values are differentiated 

from the patient results with a flag function. 
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HemoCue Hb 201+ Specification 

System 
The HemoCue Hb 20 I+ system consists of t\vo parts: a disposable 
microcuvette containing dry reagent and a factory calibrated analyzer 

To ensure accuracy and precision. the H.emoCue Hb 20 I+ analyzer and the 
HemoCue Hb 20 I -r microcuvettes must be used together as a system 

Method 
The Hb 201+ system uses a modification ofVanzeni's reagents. utilizing an 
azidmethemoglobin reaction, which yields results within one minute. This method 

correlates very weH with the international reference method for hemoglobin determination (ICSH). 

Analyzer 
Measurements are made at two wavelengths, 570 run for hemoglobin 
measurement and 880 run for turbidity compensation. Data storage 
of up to 600 results together with date and time. 

Specimen requirement 
10 jJL of capillary, venous or arterial blood are needed for the assay. 

Results 
Results are displayed in g/dL within 15-60 seconds depending on the 
hemoglobin concentration. 

Measuring range 
The measuring range is 0-25.6 g/dL. 

Quality Control 
The HemoCue Hb 201+ has an internal electronic selftest. The calibration 

of the analyzer is automatically verified each time the analyzer is switched 

on and every second hour therafter. 

If quality control testing is required for regulatory reasons it should be 

performed using liquid controls recommended by HemoCue. 
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Packaging, Storage and Expiration Dating 

The optical sample area, volume, and reagents in the HemoCue Hb 201 Microcuvette are 
identical to the marketed B-Hemoglobin Microcuvette. However, the shape ofthe HemoCue 
Hb 201 Microcuvette is "keyed" such that it will only fit in the HemoCue Hb 201 +Analyzer. 
Similarly, the B-Hemoglobin Microcuvette will only fit in the B-Hemoglobin Analyzer. In 
all other respects the Hb 201 Microcuvette is identical to the existing B-Hemoglobin 
Microcuvette. 

The packaging vial for the HemoCue Hb 201 Microcuvette is the one used for our marketed 
HemoCue B-Hemoglobin Microcuvettes. Labeling, of course, is updated to show the 
HemoCue Hb 201 + name and Article number. 

The Hb 201 Microcuvettes are packaged with the same Storage, Handling and Expiration 
Date specifications as the existing B-Hemoglobin Microcuvettes. 

Existing B-Hemoglobin Microcuvette New Hb 201 Microcuvette 
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HemoCue® 8-Hemoglobin 

Three simple steps to 
accurate hemoglobin testing 

tfr't 

~IIEMOCUE" 
'11 65 
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Hemoglobin - the preferred method 

Measurement of hemoglobin is the most precise, 
accurate and useful laboratory test for distinguishing 
between anemia, normal and polycythemia.' 

It is the preferred test for following the status of a 
patient in such clinical situations as hemorrhage, 
hemolysis, dehydration and other changes in plasma 
volume - and for verifying the results of transfusion, 
or treatment of other deficiency states, such as 
malnutrition.' 

Hemoglobin concentrations in a healthy population 
vary considerably with age, sex and altitude. 
However, the variation in a given healthy individual 
is small. Ideally then, a hemoglobin value should be 
assessed by comparing it with a value for the same 
individual. This would permit detection of significant 
changes in the patient's hemoglobin level, which 
could still be within the normal population range and 
yet motivate further investigation. Therefore, 

. periodic monitoring of a patient's hemoglobin level 
can provide information of great importance. 

The HemoCue B-Hemoglobin 
System provides lab-quality 
hemoglobin values in less than 
60 seconds. 

The self-filling microcuvette 
is disposable and serves as a 
pipette, test tube and 
measuring cuvette all in one. 

Zi 1 

An easy-to-use test 

· The HemoCue B-Hemoglobin System only requires 
the photometer, a microcuvette and a drop of blood. 
The basic ability to take a proper sample is 
necessary, but no laboratory training is needed to 
obtain fast and accurate results. 

Fast results 

The chemical reaction takes place in the cuvette and 
the photometer automatically displays the result in 
less than 60 seconds. 

The result is available while the patient is still 
present, and decisions about patient care can be 
made immediately! 

Accurate 

Clinical evaluations have shown that a correlation 
of 0.99 can be obtained when the HemoCue 
B-Hemoglobin test is compared to the reference 
method.2 

The accuracy of the system has been proven to be 

± 1.5%.3 ltD 
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Correction for turbidity 

The most common causes of turbid blood samples 
are high white blood cell count and excessive 
concentration of lipids. 

When a turbid sample is analyzed with traditional 
methods, the test will often result in an erroneously 
high hemoglobin reading. 

The HemoCue B-Hemoglobin System automatically 
compensates for turbidity by measuring at two 
wavelengths. 4•

5 

Safe 

The microcuvette, which automatically draws a 
precise volume of blood, allows for safe and 
hygienic handling. 

There is no dispensing, pipetting or mixing of 
blood and reagents as with traditional hemoglobin 
methods. There is no risk of broken glass as with the 
hematocrit method. 

Quality assurance 

The HemoCue B-Hemoglobin System is produced 
under a comprehensive quality control program. 

0 There are no significant batch-to-batch variations 
between cuvettes, which makes recalibration of the 
photometer unnecessary. 

The photometer automatically zeroes itself after 
measurement, and automatically checks the intensity 
of the light source and the operation of the photocell. 
The control cuvette, supplied with each photometer, 
provides a simple method of verifying the calibration 
of the photometer. 

Technical data 
Method: Azidemethemoglobin. 
Photometer: Measurement at 570 nm and 880 nm ensures 
automatic compensation for turbidity. Operates from an 
AC adapter or five 1.5 V dry cell batteries. 
Results: Displayed within 45- 60 seconds. 

Measurement range: 0- 25.6 g/dl (0-256 g/1). 

Chemical reaction 
Erythrocytes 0 ::::> 0 .__ Sod;um deoxychola" 

t Hemolysis 

Hemoglobin + NOr ---> Methemoglobin 
Methemoglobin + Nr ---> Azidemethemoglobin 

Three simple steps 

1. Apply the microcuvette to a drop of blood. It automatically 
draws up 10 Jll by capillary action. 

2. Insert the microcuvette into the HemoCue photometer. 

3. The result is displayed within 45- 60 seconds. 
· .OlG? 
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One technique. 
Two tests. 

HemoCue• B-Hemoglobin System HemoCue• Glucose 201 System 

Hemoglobin Reimbursement Glucose Reimbursement 

CPT Code National Ceilinp 
85018QW Hemoglobin 

National Ceiling 
$3.31 

CPT Code 
82947QW 

82950QW 

Quantitative Glucose Determination $5.48 
Glucose post dose (includes glucose), 

direct measurement 
82951QW GTT; direct measurement, 3 specimens 

(includes glucose) 

82952QW GTT, direct measurement, each additional 

$6.64 

$17.99 

beyond 3 specimens (includes glucose) $5.48 

References 
I. American Medical Association, Council on Scientific Affairs. Laboratory Tests in Medical 

Practice. Editors:Jones R J, Palulonis R M. First Edition 1980: pp 95- 106. 

2. Bridges N, Parvin R M, van Assendelft 0 W. Evaluation of a New System for Hemoglobin 
Measurement . Am Clin Prod Rev 1987, April:22- 5. 

3. Kwant G, Oeseburg B, Zwart A, Zijlstra W G. Calibration of a practical hremoglobinometer. Clin 
Lab Haemat 1987, 9:387- 393. 

4. von Schenck H, Falkensson M, Lundberg B. Evaluation of HemoCue, a New Device for 
Determining Hemoglobin. Clin Chern 1986, 32:562- 9. 

5. Oeseburg B, Kwant G. Disturbance of the Determination of Hemoglobin Concentration in 
Patients with High Leukocyte Counts. Clin Chern 1989, 35:515- 516. 

~JIEMOCllf Lab Quality At Your Fingertips• 
HemoCue, Inc. • 40 Empire Drive • Lake Forest, California 92630 • (800) 323-1674 • Fax (800) 333-7043 • www.hemocue.com 
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Collection and handling of blood 
S. Mitchell Lewis 

Biohazard precautions 
Standardized procedure 
Venous blood 
Capillary (peripheral) blood 
Differences between capillary and venous blood 

1 
1 
2 
3 
4 

In investigating physiological function and malfunc­
tion of blood, it is essential that, as fur as possible, 
tests do not give misleading information because of 
technical errors. It is therefore important to avoid 
faults in specimen collection, storage and transport 
to the laboratory. Venous blood is preferred for most 
haematological examinations. Peripheral capillary 
samples can be almost as satisfactory for some pur­
poses if a free flow of blood is obtained (see p. 3 ), 
but in general they should be restricted to children 
and to some direct 'point-of-care' screening tests. 

BIOHAZARD PRECAUTIONS 

When collecting a blood sample, the operator 
should, wherever possible, wear disposable plastic 
or thin rubber gloves*, especially if he or she has 
any cuts, abrasions or skin breaks on the hands. 
Care must be taken to prevent injuries when han­
dling syringes, neeclles and lancets. Disposable 
syringes, neeclles and lancets should be used if at 
all possible, and they should not be re-used. They 
should be placed (without separating needles from 
syringes) in a puncture-resistant container for dis­
posal or subsequent decontamination (seep. 557). 
Specimens should be sent to the laboratory in 
individual closed plastic bags, separated from the 
request forms to prevent their contamination 
should there be any leakage from the specimens. 
Tubes which minimize the risk of leakage are 
described on page 557. 

*Some individuals may have an allergic reaction to either 
plastic or rubber gloves. 

Serum 
Anticoagulants 
Effects of storage on blood cell morphology 
Quantitative effects of storage on blood 
Sample homogeneity 

STANDARDIZED PROCEDURE 

4 
5 
6 
7 
7 

The method used for blood collection may affect 
the sample. The constituents of the blood may 
be altered by a number of factors as listed in 
Table l.l. It is thus important to have a standard 
procedure for the collecting and handling of 
blood specimens. 

Recommendations for standardizing the proce­
dure have been published.l·2 

Table 1.1 Causes of misleading results from discrepancies 
in specimen collection 

Pre collection 
Toilet within 30 min 
Meal within 2 h 
Smoking 
Physical activity (including fast walking) within 

20 min 
Stress 

Duling collection 
Different times of day: diurnal variance 
Posture: lying/standing/sitting 
Haemoconcentration from prolonged tourniquet pressure 
Excessive negative pressure when drawing blood into 

syringe 
Capillary or venous blood 

Handling of specimen 
Insufficient or excess anticoagulant 
Inadequate mixing of blood with anticoagulant 
Patient and/or sped men identification error 
Delay in transit to laboratory 

1 
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2 PRACTICAL HAEMATOLOGY 

VENOUS BLOOD 

It is now common practice for specimen collection 
to be undertaken by specially trained phlebotom­
ists, and there are published guidelines which set 

. . ' 1 3 out an appropnate traml!lg programme. • . . 
Blood is best withdrawn from an antecub1tal vem 

by means of either an evacuated rube or a clisposable 
plastic or glass syringe. The needles sho~d not ?e 
too fine or too long; those ofl9 or 2lG are smt­
able for most adults, and 23G for children, the latter 
especially with a short shaft (about 15 mm). It is 
usually recommended that the skin should be 
cleaned with 70% alcohol (e.g. isopropanol) and 
allowed to dry before being puncrured; however, 
some doubts have been expressed on the utility of 
this practice for preventing infection at the 
venepuncture site.4 Care must also be taken when 
using a tourniquet (see below) to avoid contami­
nating it with blood-' 

When a series of samples is required or when 
the blood sampling is to be followed by an infu­
sion, it is convenient to collect the blood by means 
of an intravenous cannula or winged ('butterfly') 
needle connected to a length of plastic rubing 
attached to the patient's arm by adhesive tape . 

. Except in the case of very young children, it 
should be possible with practice to obtain venous 
blood even from patients with difficult veins. 
Successful venepuncture may be facilitated by 
keeping the subject's arm warm, applying to the 
upper arm a sphygmomanometer cuff kept at 
approximately cliastolic pressure and tapping the 
skin over the site of the vein a few times. In obese 
patients, it may be easier to use a vein on the 
dorsum of the hand, after warming it by immer­
sion in warm water. When the hand is dried and 
the fist clenched, veins suitable for puncrure will 
usually become apparent. If the veins are very 
small a 23G needle should enable at least 2 ml of 
blood to be obtained satisfactorily. Vein punctures 
in the dorsum of the hand tend to bleed more 
readily than at other sites. The arm should be ele­
vated after withdrawal of the needle- and pressure 
should be applied for several minutes before an 
adhesive dressing is placed over the puncrure site. 

*The Intt:rnational Organization for Standardization has 
established a standard (ISO 7864) with the following 
diameters for the different gauges: 19G = 1.1 mm; 
21G- 0.8 mm; 23G- 0.6 mm. 

If possible, compression of the vein should be 
completely avoided so as to prevent haemoconcen­
tration. In practice, it is usually necessary to use a 
tourniquet. This should be loosened once the 
needle has been inserted into the vein. The piston 
of the syringe should be withdrawn slowly and no 
attempt made to withdraw blood faster than the 
vein is filling. After detaching the needle, the blood 
should be delivered carefully from the syringe into a 
container and, if it is desired to prevent coagulation, 
it should be promptly and thoroughly but gently 
mixed with the anticoagulant. It is convenient to 
use as containers for blood samples clisposable glass 
or plastic flat-bottomed tubes fitted with caps; 
except for coagulation sruclies, the choice between 
glass and plastic is a matter of availability or personal 
preference. Because of the possibility of infection of 
personnel when blood has leaked from the con­
tainer or when removing the cap causes an aerosol 
discharge of the contents, it is essential to use con­
tainers designed to minimize these risks, e.g. an 
evacuated tube system or a container with a pierca­
ble cap through which the blood can be sampled. 

Haemolysis can be avoided or minimized by 
using clean apparatus, withdrawing the blood 
slowly, not using too fine a needle, delivering the 
blood gently into the receiver and avoiding froth­
ing during the withdrawal of the blood and sub­
sequent mixing with the anticoagulant. 

The most common clisposable containers avail­
able from commercial sources contain dipotassium 
or tripotassium or disodium ethylenediamine 
tetra-acetic acid (EDTA) as anticoagulant and are 
marked at a level to indicate the correct amount 
of blood to be added (seep. 5). Containers are 
also available containing trisodium citrate, heparin 
or acid citrate dextrose. 

Evacuated tube systems are becoming increas­
ingly popular. They consist of a glass rube (with or 
without anticoagulant) under vacuum, a needle 
and a needle holder which secures the needle to 
the rube. The main advantage is that it is not 
necessary to remove the stopper to fill the rube. 
The vacuum controls the amount of blood which 
enters the tube, ensuring an adequate specimen for 
the subsequent tests and the correct proportion 
of anticoagulant, when this is present. Evacuated 
tube systems can be used for routine coagulation 
screening tests; activation of coagulation factors is 
prevented by using siliconized tubes: special 
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precautions for collecting blood for coagulation 
tests are described on p. 349. 

Design requirements and other specifications 
for evacuated and non-evacuated specimen collec­
tion containers have been described in a number of 
national and international standards, e.g. that of 
the International Organization for Standardization 
(ISO 6710). 

Ideally, blood films should be made immediately 
the blood has been withdrawn. In practice, blood 
samples are often sent to the laboratory after a vari­
able delay. Films should be made in the laboratory 
from such blood as soon as is practicable. After 
careful and thorough mixing of the blood, a glass or 
plastic capillary can be used to take up a sample and 
deliver a drop of the right size on to a slide so that 
films can be made. The differences between films 
made of fresh blood (no. anticoagulant) and anti­
coagulated blood are dealt with on page 6. 

CAPILLARY (PERIPHERAL) BLOOD 

Capillary blood is liable to give erroneous results6 

and there is greater likelihood of contamination and 
risk of trallsrnission of disease than with venesection. 
It should be a used only with infunts under 1 year or 
when it is not possible to obtain venous blood. 

Collection of capillary blood' 
Skin puncture is carried out with a needle or lancet. 
After use, they should be placed in a puncture­
resistant container for disposal or subsequent 
decontamination (seep. 558), and they must never 
be re-used on another individual. In infunts, satisfac­
tory samples can be obtained by a deep puncture of 
the plantar sutface of the heel in the area shown in 
Figure 1.1. As the heel should be really warm, it may 
be necessary to bathe it in hot water. The central 
plantar area and the posterior curvature should not 
be punctured in small infants to avoid the risk of 
injury to the underlying tarsal bones. In an older 
child and adult, the blood can be obtained from the 
distal digit of the third or fourth finger on its palmar 
surfuce, about 3-5 mm lateral from the nail bed. 

A free flow of blood is essential, and only the 
very gentlest squeezing is permissible; ideally, large 
drops of blood should exude slowly but sponta­
neously. If it is necessary to squeeze firmly in order 
to obtain blood, the results are unreliable. If the 
poor flow is due to the part being cold and 

COLLECTION AND HANDLING OF BLOOD 3 

Fig. 1.1 Skin puncture in infants. Puncture must be 
restricted to the outer medial and lateral portions of the 
plantar surface of the foot where indicated by the shaded 
area. 

cyanosed, too high figures for Hbt red cell count, 
and leucocyte count are usually obtained. 

Clean the area with 70% alcohol (e.g. iso­
propanol) and allow to dry. Puncture the skin to a 
depth of 2-3 mm with a sterile disposable lancet. 
Wipe away the first drop of blood with dry sterile 
gauze. If necessary, squeeze very gently to encour­
age a free flow of blood. Coiled a sample directly 
onto a reagent strip or by a 10 ~or 20 ~micro­
pipette for immediate dispensing into diluent. 
There are also methods for collecting the blood 
into a capillary tube fixed into the cap of a micro­
container to allow the blood to pass by capillary 
action into the container8 (e.g. Microtainer*; 
Microvette**). In another system (Unopette*), a 
calibrated capillary is completely filled with blood 

t Throughout the book, Hb is used as an abbreviation for 
either haemoglobin or haemoglobin concentration where 
appropriate. 

* Becton Dickinson; ** Sarstedt. 
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4 PRACTICAL HAEMATOLOGY 

and linked to a pre-measured volume of diluent. 9 

An adequate puncture with a free flow of blood 
can also enable a larger volume to be collected, 
drop by drop, into a plastic or glass container.' 

DIFFERENCES BETWEEN CAPILLARY AND 
VENOUS BLOOD ----------·--· 
Venous blood and capillary blood are not quite the 
same, even if the latter is freely flowing, and it is 
likely that free-flowing blood obtained by skin 
puncture is more nearly arteriolar in origin. The 
packed cell volume (PCV), red cell count (RBC) 
and Hb of capillary blood are slightly greater than 
in venous blood. The total leucocyte and 
neutrophil counts are higher by about 8%, the 
monocyte count by about 12%, and in some cases 
by as much as l 00%, especially in children10•11 

Conversely, the platelet count appears to be higher 
in venous than in capillary blood; this is on average 
by about 9% and in some cases by as much as 
32%.1°·11 This may be due to adhesion of platelets 
to the site of the skin puncture. 

SERUM 

Blood collected in order to obtain serum should 
be delivered into sterile tubes or screw-capped 
bottles and allowed to clot undisturbed for about 
1 h at room temperature.* Then loosen the clot 
gently from the container wall by means of a 
wooden stick, or a thin plastic or glass rod. If it is 
roughly treated, lysis is certain to follow. Close 
the tube with a stopper and centrifi.tge for l 0 min 
at about 1200 g. Pipette the supernatant serum 
into another tube and centrifuge for 10 min at 
about 1200 g. Transfer the serum to tubes for 
tests or for storage. For most tests, serum should 
be kept at 4'C, betore use, but if testing is 
delayed, serum can be stored -20°C for up to 3 
months and at --40°C or lower for long-term 
storage. Frozen specimens should be thawed on 
the bench or in a water-bath at room temperature, 
then inverted several times to ensure homo­
geneity before use for a test. Do not refreeze 
thawed specimens. 

*Room temperature is usually taken as 18-25°C. 

Defribrinating whole blood 
When serum is required urgently or when both 
serum and cells are required, as in the investigation 
of certain types of haemolytic anaemia, the sample 
can be defibrinated. This can be simply performed 
by placing the blood in a receiver such as a conical 
flask containing a central glass rod on to which 
small pieces of glass capillary have been fused 
(Fig. 1.2 ). The blood is whisked around the 
central rod by moderately rapid rotation of the 
flask. Coagulation is usually complete within 
5 min, most of the fibrin collecring upon the 
central rod. When fibrin formation seems com­
plete, the defibrinated blood may be centrifuged 
and serum obtained quickly and in relatively large 
volumes. Blood defibrinated in this way should 
not undergo any visible degree of lysis. The mor­
phology of the red cells and the leucocytes is well 
preserved. 

Cold agglutinins 
If cold agglutinins are to be titrated, the blood 
must be kept at 37°C until the serum has sep­
arated, and if cold agglutinins are known to be 

Fig. 1.2 Flask for defibrinating 10-50 ml of blood. 
The glass rod has had some small pieces of drawn-out 
glass capillary fused to its lower end. 
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present in high concentration, it is best to bring 
the patient to the laboratory and to collect blood 
into a previously warmed syringe and then to 
deliver the blood into containers which have been 
kept warm at 37°C. When fi.lled, the containers 
should be promptly replaced in the 37°C water­
bath. In this way, it is possible to obtain serum free 
from haemoglobin even when cold antibodies are 
present capable of causing agglutination at tem­
peratures as high as 30°C. A practical way of 
warming the syringe is to place it in its container 
for 10 min in an oven at approximately 50°C or 
for 30 min or so in a 37°C incubator. When the 
clot has retracted in the sample and clear serum 
has been expressed, the serum is removed by a 
Pasteur pipette and transferred to a rube which has 
been warmed by being allowed to stand in a water­
bath. It is then rapidly centrifuged so as to rid it of 
any suspended red cells. 

ANTICOAGULANTS 

For various purposes, a number of different anti­
coagulants are available. EDTA and sodium 
citrate remove _calcium which is essential for 
coagulation. Calcium is either precipitated as in­
soluble oxalate (crystals of which may be seen in 
oxalated blood) or bound in a non-ionized form. 
Heparin works in a different way; it neutralizes 
thrombin by inhibiting the interaction of several 
clotting factors in the presence of a plasma co­
factor, antithrombin III. Sodium citrate or 
heparin can be used to render blood incoagulable 
before transfusion. For better long-term preserv­
ation of red cells for certain tests and for trans­
fusion purposes, citrate is used in combination 
with dextrose in the form of acid-citrate-dextrose 
(ACD ), citrate-phosphate-dextrose ( CPD) or 
Alsever's solution (seep. 603). 

Ethylenediamine tetra-acetic acid 
The sodium and potassium salts of EDTA are 
powerful anticoagulants and they are especially 
suitable for routine haematological work. EDTA 
acts by its chelating effect on the calcium mole­
cules in blood. To achieve this requires a concen­
tration of 1.2 mg of the anhydrous salt per ml of 
blood (c 4 iJ.mol). The anticoagulant recom­
mended by the International Council for 
Standardization in Haematology12 is the dipotas-
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sium salt at a concentration of 1.50 ± 0.25 mg/ml 
of blood. At this concentration, the tripotassium 
salt produces some shrinkage of red cells which 
results in a 2-3% decrease in PCV and followed by 
a gradual increase in mean cell volume (MCV) on 
standing, whereas there are negligible changes 
when the dipotassium salt is used 3 

Excess of EDTA, irrespective of which of its 
salts, affects both red cells and leucocytes, causing 
shrinkage and degenerative changes. EDTA in 
excess of 2 mg/ml of blood may result in a signi­
ficant decrease in PCV by centrifugation and 
increase in mean cell haemoglobin concentration 
(MCHC).' The platelets are also affected; excess 
of EDTA causes them to swell and then disinte­
grate, causing an artifically high platelet count, as 
the fragments are large enough to be counted as 
normal platelets. Care must therefore be taken to 
ensure that the correct amount of blood is added, 
and that by repeated inversions of the container 
the anticoagulant is thoroughly mixed in the 
blood added to it. The dipotassium salt is very 
soluble (1650 g/1) and is to be preferred on this 
account to the disodium salt which is considerably 
less soluble (108 g/1)13 Coating the inside surface 
of the container with a thin layer of EDTA 
improves the speed of its uptake by the blood. 

The dilithium salt of EDTA is equally effective 
as an anticoagulant,14 and its use has the advantage 
that the same sample of blood can be used for 
chemical investigation. However, it is less soluble 
than the dipotassium salt (160 g/1). 

Blood films made from EDTA blood may fail to 
demonstrate basophilic stippling of the red cells in 
lead poisoning. Nor is it suitable for use in the inves­
tigation of coagulation problems and should not be 
used in samples for the prothrombin time test. It 
has been shown to cause leuco-agglutination affect­
ing both neutrophils and lymphocytes, 15 and it is 
responsible for the activity of a naturally occurring 
antiplatelet auto-antibody16 which may sometimes 
cause platelet adherence to neutrophils in blood 
films (seep. 98). 

Trisodium citrate 
100-120 mmoljl trisodium citrate ( 32 g/1 
Na3C6Hs07.2H20) is the anticoagulant of choice 
in coagulation studies. Nine volumes of blood are 
added to 1 volume of the sodium citrate solution 
and immediately well mixed \\ith it. Sodium citrate 
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6 PRACTICAL HAEMATOLOGY 

is also the anticoagulant for the erythrocyte sedi­
mentation rate (ESR); for this, 4 volumes of 
venous blood are diluted with 1 volume of the 
sodium citrate solution. 

Heparin 
This may be used at a concentration of 10-20 ill 
per ml of blood. Heparin is an effective antico­
agulant and does not alter the size of the red cells; 
it is a good dry anticoagulant when it is important 
to reduce to a minimum the chance of lysis occur.­
ring after blood has been withdrawn. However, 
heparinized blood should not be used for making 
blood films as it gives a faint blue colouration to 
the background when the films are stained by 
Romanowsky dyes. This is especially marked in the 
presence of abnormal proteins. Heparin is the be81 
anticoagulant to use for osmotic fragility tests and 
is suitable for immunophenotyping; otherwise, it 
is inferior to EDTA for general use and should not 
be used for leuca:cyte counts as it tends to cause 
the leucocytes to clump. 

EFFECTS OF STORAGE ON BLOOD CELL 
MORPHOLOGY 

If blood is allowed to stand in the laboratory 
before films are made, degenerative changes occur. 
The changes are not solely due to the presence of 
an anticoagulant for they also occur in defibrinated 
blood. 

Irrespective of anticoagulant, films made from 
blood which has been standing for not more than 
1 h at room temperature are not easily distin­
guished from films made immediately after collec­
tion of the blood. By 3 h, changes may be 
discernible and by 12-18 h these become strilting. 
Some but not all neutrophils are affected; their 
nuclei may stain more homogeneously than in 
fresh blood, the nuclear lobes may become sep­
arated and the cytoplasmic margin may appear 
ragged or less well defined; small vacuoles appear 

A 

in the cytoplasm (Fig. l.3A,B). Some or many of 
the large monocytes develop marked changes; 
small vacuoles appear in the cytoplasm and the E 

nucleus undergoes irregular lobulation which may 
almost amount to disintegration (Fig. l.3C). 
Lymphocytes undergo similar changes: a few vac­
uoles may be seen in the cytoplasm, nuclei stain 
more homogeneously than usual and in some the 

nucleus undergoes budding, giving rise to nuclei 
with two or three lobes (Fig. 1.3D-F). These arte­
factual changes must be distinguished from apop­
tosis which is natural cell degradation owing to 
programmed cell death.l7 It is characterized by 
shrinking of the cell with cytoplasmic condens­
ation and nuclear fragmentation (Fig. 1.4). At 
least an occasional apoptotic cell may be seen in 
any blood filml8 

Normal red cells are little affected by standing 
for up to 6 h at room temperature. Longer periods 

Fig. 1.3 Effect of storage on blood cell morphology. 
Photomicrographs from films made from EDTA-blood after 
24 h at 2D'C. (A) and (B): Polymorphonuclear neutrophils; 
(C): Monocytes; (D), (E) and (F): Lymphocytes. Red cell 
crenation is prominent in (B) and (E). 
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Fig. 1.4 Morphological features of apoptosis. See text. 

lead to progressive crenation and sphering (Fig. 
1.3 B, E and F). With an excess of EDTA (p. 5 ), a 
marked degree of creation occurs within a few 
hours. 

All the above changes are retarded but not abol­
ished in blood kept at 4'C. Their occurrence 
underlines the importance of making films as soon 
as possible after withdrawal. But delay of up to 
1-3 h or so is certainly permissible. 

Where possible, the practice of making films of 
blood before it is added to the anticoagulant is to 
be commended, especially when screening for 
lead toxicity, as the granules of punctuate 
basophilia may stain less obviously in anticoagu­
lated blood. In fresh blood films, however, the 
platelets usually clump and it is less easy to esti­
mate the platelet count from inspection of the 
films. Such films are nevertheless of particular 
value in investigating patients suffering from 
purpura, as in certain rare conditions the absence 
of platelet clumping is a useful pointer to the 
diagnosis (seep. 97). 

QUANTITATIVE EFFECTS OF STORAGE ON 
BLOOD 

In addition to the morphological changes des­
cribed above, other changes take place when blood 
is allowed to stand in vitro at room temperature 
(18-25'C), and more rapidly at higher ambient 
temperatures. These occur regardless of the anti­
coagulant, although they are Jess marked in blood 

COLLECTION AND HANDLING OF BLOOD 7 

in ACD, CPD or Alsever's solution than in EDTA 
blood and, as described above, are greater in the 
tripotassium salt than in the dipotassium salt of 
EDTA. The red cetls start to swell, with the result 
that the PCV and MCV increase, osmotic fragility 
and prothrombin time slowly increase and the 
sedimentation rate decreases; the leucocyte and 
platelet counts gradually fall.' If the blood is kept 
at 4'C, there is no significant change in PCV and 
MCV for up to 24 h. Other changes, too, take 
place more slowly at this temperature, so that for 
many purposes blood may safely be allowed to 
stand overnight in the refrigerator if precautions 
against freezing are taken. Nevertheless, it is best 
to count leucocytes and especially platelets within 
2 h. The fall in leucocyte count, however, may 
become marked within 1-2 h if there is an 
excessive amount of EDTA (>4.5 mg/ml)19 

Degenerative changes in leucocyte morphology 
will especially affect automated differential counts, 
but can be largely prevented for up to 24 h if the 
blood is kept at 4'C. Reticulocyte counts are 
unchanged when the blood is kept in either EDTA 
or ACD anticoagulant for 24 h at 4 'C, but at 
room temperature the count begins to fall within 
6 h. Nucleated red cells disintegrate in the blood 
specimen within 1 to 2 days at room temperature. 
The advisability of making films as soon as possible 
has already been stressed. 

Haemoglobin remains unchanged for days, 
provided that the blood does not become 
infected, as shown by turbidity or discolouration 
of the specimen. However, within 2 to 3 days, and 
especially at high ambient temperatures, the 
blood begins to lyse, resulting in a decrease in the 
red cell count and PCV, with an increase in MCH 
and MCHC. 

SAMPLE HOMOGENEITY 

In order to ensure homogeneity of blood, It IS 

essential that specimens are effectively mixed 
immediately prior to taking a sample for testing. 
Place the specimen tube on a mechanical rotating 
mixer for at least 2 min or invert the tube 8 to 10 
times by hand. If the specimen has been stored at 
4'C, it will be viscid and the blood should be 
allowed to warm up to room temperature before 
mixing. 
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Journal of Clinical PatholorJ". 1978, 31, I 39-143 

International Committee for Standardization 
in Haematology 

Recommendations for reference method for 
haemoglobinometry in human blood·(ICSH 
Standard EP 6/2: 1977). and specifications for 
international haemiglobincyanide reference 
preparation (ICSH Standard EP 6/3: 1977) 

PREAMBLE Scientific symposia on haemoglobinometry were held at the 9th Congre~s of the Euro­
pean Sociewof Haematology, Lisbon, 1963 (Erythrocytometric methods and their standardization. 
Bibliothtca Haematologii:a (Basel), 1964, 18), and the lOth Congress of the International Society of 
Haematology, Stockholm, 1.964 (Standardization, documentation, and normal values in haematology. 
Bibliothtca Hatmatologica (Basel); l965, 21). 

An expert panel on haemoglobinometry was set up in Stockholm on 2 September 1964. On the 
basis of discussions by this panel the. International Committee for Standardization in Haematology 
(ICSH) made recommendations for a reference method for haemoglobinometry and for.the manu­
facture and distribution of an international reference preparation. These recommendations were 
endorsed by the General Assembly of ICSH·in Sydney on 23 August 1966. 

Furth<r symposia on haei:noglobinometry were held at the 12th Congress of the International 
Society of Haematology, New York, 1968 (Srandardi:arion in Hmwtology, (1970). Edited by 
G. Astaldi. C. Sirtori, and G. Vanzetti. Fondazione Carlo Erba. Milao.. ltah·\. and at the 13th 
Congress of-the International Society of Haematology. Munich, 1970 (Modern Concepts in H<mattr 
logy.ll972). Edited by G. lzak and S. M.l..ewis. Academic Press, Kew York). 

On the basis of continued experimental studies the reference method and the specifications for the 
international reference preparation have been modified. 

Recommendations for reference method for haemo­
globinom<try In human blood (ICSH S!Jlodard 
EP 6/2: 1977) 

the haemoglobin content of blood should be 
expressed as mass concentration in granunes per 
litre. In coofonnity with the joint recommendation 
for use of the international system of units (S[) 

HaernogJobio js a chromoprotc:id. On the basis of in clinical laboratory measurements, as agreed by 
the chemical structures of two a: and two fJ chains 4 the International Commiltee for Standardization in 
and of four haem groups it is calculated to have Haematology (ICSH), the International Federation 
a relative molecular mass of 64 458 (anhydrous) of Oinical Chemistry (1FCC), and the World 
(Braunitzer <1 a/., !961, !964; Hill ct a/., 1962). Association of Societies of Pathology (WASP) (1972, 
The mass fraction of haemoglobin iron is thee 1973), it is, however, permitted to use substance: 
0{)()3 47. concentration (mmol per 1). ln that cas.: the ci-

At its 9th Assembly in Kyoto, Japan, in September cmcntary entity (monomer or tetrarner) should be 
1976 lCSH recommended that at the: present time specified-that is, by use of the notation (Fe) or 

Reo::ived for publication 21 August 1977 
(4 Fe). For measurement of the rc:fc:rc:ncc: preparation 
the: expert panel recommends relating ffiolar absorp-. 
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tion coefficient and relative molecular mass to one 
haem group and one quarter of the total globin 
moiety. 

PRINCIPLE 

Photometric determination of haemiglobincyanide1 

is recommended as the reference method • .If any 
other method is used (for examplc:t photometric 
determination of oxyhaemogJobin. iron detc:rmiaa­
tion, gas analytic methods) it should be adjusted 
to obtain comparability with the haemiglobin­
cyanide method. The determination of haemoglobin 
as hae:miochloride (acid haematin) is not recom­
mended because of the unreliability of this method. 

REAGENT 

The haemoglobin derivatives existing in blood, with 
the exception of verdoglobin (sulphaemoglobin), 
are converted into haemiglobincyanide by the use 
of an appropriate reagent. This must be of such a 
quality that after dilution of the blood there is no 
turbidi~y2• To assure complete conversion the photo­
metric determination must be delayed until the 
reaction is completed. 

EXTINCTION MEASUREMENT 

When a spectrophotometer is used the blood should 
be diluted suitably (I :251) with the reagent and 

1."'-hernati,·e terms arc cyanmelhaemo~obin and cyan­
f c:rriha.e me g)o ~i::J. 
'A suiubk rca.geot (rc:cornmc:ndcd by van Kampen and 
Zijlstra (1961)) is prepared oi.s follo.,..'S. Dissolve 200 mg 
of K,Fe(CN)., SO mg of KCN, 1-W mg of KH 1P0c. 
(analytic grade chemicals), and an appropriate amount of 
non-ionic detergent in v.-ater and dilute to 1 litre:. The 
pH should be 7-<>-7·4 (pH meter). Ir stored at room tem­
perature in a bro\\11 borosilicate glass bottle the solution 
keeps for several months. It should be controlled regu­
larly. It must not be allowed to freeze:. Examples of 
non-ionic detergents are Nonie 218 (Pennsalt Chemicals) 
1 ml/1, Nonidet P40 (Shell International} 1 ml/1, Quolac 
Nic :!18 {Unibasic) 1 ml/1, Sterox SE concentrated 
(Hartman Ledden) 0·5 ml{I, Triton X-100 (Rohm and 
Haas) 1 m1,'1. They are available in general from labora­
tory chemical suppliers. 

This reagent has a conversion time of 3 min in contrast 
to the original or the modified Drabk.in's reagent .... ;th a 
conversion time of 10 min or more. Drabkin's reagent 
consists orNaHC0 1 I g, K 1Fe(CN), 200 mg. KCN 50 mg. 
and distilled water to I litre. It has a pH of 8·6. The 
modified reagent v.ithout the NaHCO, ~a5 a pH of 9·6. 
Bccau5e or the longer conversion time as well as the 
greatc:r dangc:r or turbidity. these Drabkin•s reagents 
arc not rc:commcndc:d. 

measured at 540 nm (or with a mercury lamp at 
the mercury line 546 nm)l against an appropriate 
blank. 

When a photoelectric colorimeter (filter photo· 
meter) is used the blood should be diluted suitably 
I :251) with the reagent and measured through a 
narrow band yellow-green filter with maximal 
transmission near 540 nm against an appropriate 
blank. 

In each case the instrument must be calibrated 
and the linearity verified by means of a sterile or 
membrane·filttred (at" pore size 0·2()..()·25 J-Lm) 
haemiglobincyanide calibration standard using a 
procedure such as that described, for example, by 
Eilers and Crocker (1972). Even minor changes 
in the set up of the method mar cause significant 
deviations in calibration. 

When a photoelectric colorimeter is used the 
condition of tlie filter should also be checked at 
intervals to ensure ·that no defect has developed. 

CALIBRATION STANDARD 

The haemiglobincyanide calibration standard should 
be an aqueous . solution of haemiglobincyanide 
with a concentration in the range of 550-850 mg/1. f. 
It is strongly recommended that it be dis~nsed 
as a sterile solution in indi\'idual doses in sealed 
ampoules of amber glass. The spectrophotometric 
characteristics must conform to the following 
specifications. 

ConUnl 

The HiC~ Cequh·alent haemoglobin) cootent is 
calculated from 

A"'. X 16 114·5 
( /1) - HOC' - 1465 X A'" c mg - 1 1 {) x 1 l::lbCN 

where AM~:; = absorbance or the solution at 
,\ = 540 nm, 

16 114·5 relative molecUlar mass of haemo-

1 b. (d . f 64 458) g o m cnve:d rom -
4
-

11·0 = £M~N (millimolar absorption 
coefficient).s 

I = light·path length in ern, to be 
knov.n with an accuracy to three 
decimal places. 

•More prc.:.:i5ely 546·1. 
•solutions of lower concentration are not reliable:. 
'See Zijlstra and van Kampc:n (1960) and \-:an Ass.c:ndelft 
and Zijhtr.a (1975). 

0179 

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



/ntunational standard for ha~moclobinom~try 

Using an appropriate blank AM~ is measured on 
a spcdrophotometer, the wavelength scale of which 
has been calibrated with the aid of the Hg (or H) 
emission spectrum and absorption checks have been 
performed using calibrated gla« filters or other 
mean< which have been tested by independent 
standardising laboratories.• Its slit width is so 
cho<en that the half intensity band-width is Jess 
than 1 run. The cuvcttcs in which the calibration 
standard is measured arc plan·parallel with an 
inner wall·to-wall distance of 1·000 an, tolerance 
O·S~~ (0·995·1-{)()SJ. The measurements arc carried 
out at 20-25 •c. 

Purity 

The purity is controlled by (I) Judging the shape of 
an absorption spectrum between A = 450 and 

· 750 om, light-path length!-()()() em.' (2) Determining 

the quotient A~~::. Thcvalueofthisquotientshould 
Awcli 

lie between I ·59 and I -~3. (3) Measuring in near 
infrared to check turbidity (between >. = 710 and 
800 nm-for·example, at>..= 750 om). The absorb­
ance should be less than 0·002 per em light-path 
length. 

Srabilit)· 

The label of the container mu~t indicate an expiry 
date after which the material mus: not be used 
(see below under •stability" of haemiglobin~·an.ide 
reference prepara!ior.l. 

DETERMlSATIOS Of HAEMOGLOBIS 

COSCESTRATIOS 

If measured on a photoelectric colorimeter (filter 
photometer) the haemoglobin concentration is read 
from a previously constructed calibration graph 
or, where applicable, directly from the scale. 

[f measured on a speCtrophotometer the haemo­
globin concentration is calculated using the equ~­
tion 

A~'0 x 16114·5 x F 
c(gn) = ="''-'c"";-;-;.;-:-..:..;..:..::...c.:....: 

· ll·Oxl 

where A~~~"= absorbance of the solution at 
>. = 540 nm, 

16 l 14·5 = relative molecular mass of haemo-

•see Menz.les (1960) and National Bureau of Sland.ards 
(1975). 
'See van Kampen ~t a/. (1965) and van Asscndelft {1970). 
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. ( 64 453) globm derived from ---:t"" ' 

F = dilution factor u<ed (for example, 
I :251), 

11 {) = E"M~,.. (millimolar absorption 
coefficient), 

1 = Jight.path Jcngth in em. 

For a dilution (F) of I :251 \ 
c(gfl) = 367·7 x AM~"· {-7 1,%5 '251) 

Specifications for International_ h.aemoglobfncyanlde 
reference preparation (ICSH SUndard EP 6/3: 1977} 

MANUFACTURE 

The international haemiglobincyanidc:: reference pre· 
paration is manufactured at three-year intc::rvab. on 
behalf of ICSH by the Rijks lnstituut voor de 
Yolksgezondheid, Bilthoven, the Netherlands. De­
tails .of the method are given by Holtz (1965). 
It is made from washed human red cells, h.aemoly<ed 
by toluene, and centrifuged free from debris. The 
haewoglobin is converted to haemiglobincyanide. 
The final solution is equi\·alent to a· haemoglobin 
content. of approximately 600 mg/1. It is dis~nsed 
as a sterile solution (membrane filtration) in scaled 
10-ml ampoules of amber glass.• A batch of this 
reference preparation has been designated by WHO 
(1968) as International Haemiglobincyanide Refer­
ence Pre:paration. 

EVAlt;ATIO.S A:-;D COSTROl 

Each batch is tested in Jaboratories,t nominated by 

'lt was agreed that wbereas lhe international rderence 
preparation would be aqueous national boards might 
provide glycerinated solutions if preferred. 
1At pres.ent thcsC laboratories are Atlanta (USA), 
Hematology Di,·ision, Center for Di~ Control 
(0. W. van Assendelft); Cleveland (USA), Sundard~ 
Laboratory of the College of American Pathologist", 
Cleveland Clinic (C. E. Willis); Freiburg i.Br. (Germany), 
lnstitut ftlr Standardisierung und Dokumenutioo im 
Medizinischen Laboratorium, Medizini~he Uoiver.oi­
titsklinik {A. von Klein·Wisenbc:rg); Groningen (the 
Netherlands), Diaconess.cnhuis (E. J. van Kampen!, 
and Laboratorium voor Vegetatieve Fysiotogie. Rijls 
Universiteit \'N. G. Zijlstra); Kumamoto (Japan!. 
!Xpartment of Laboratory Medicine. Kumamoto Um­
versity Medical School Hospital (L Matsubara); London 
(England), King's College Hospital Medical School 
{1. M. White); Rome {ltaly). Istituto Superiore di Saniti 
(L. Tentori); Washington (l.JSA), Bio-org.anie Standards 
S«tion, Analytical Chemistry Division, National Bureau 
of Standards CR. Schaffer). 
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the ICSH Board, in accordance with the principles 
set out below. The m;ults are analysed by a eon­
suhant who advises the ICSH S:cretariat on the 
control of the preparation. 

Con/tnt 

The HiCN (equivalent haemoglobin) content is 
calculati::d from the results of at Jeasr five laboratories, 
using the equation 

c(mgfl) = AM~ x 16 I 14·5 = 1465 x A"• 
11·0 X I .WCN• 

where AM~ = absorbance or the solution at 
). = S40 nm, 

16 114-S = relative molecular mass of haemo-

. (d . d ' 64 458) globm env.e ,rom -
4
- , 

1 I -o 1::= t:M~ (tniJJimolar absorption 
coefficient).10 

1 = light-path length in em, to be 
known with ao accuracy to three 
decimal places. 

Using an appropriate blank. AM~ is .~ured 
on a spectrophotometer the wavelength scale of 
which has been calibrated with the aid of the 
Hg (qr H) emission spectrum and absorption checks 
have bo:n perfonncd using calibrated glass filters 
or other means which have b¢cn tested by indcpc:nd~ 
em standardising laboratorics.11 Its slit width is so 
chosen thet the half intensity band~width is less than 
1 nm. The: cuvcues ia which the: solution is measured 
arc plao~paralkt with an inner wall~lo--v.:all distance 
or 1-ooo em, tolerance 0·5% (0·995-Hl05). The 
me.asurCments are carried out at 20-2.5cC. 

The results arc corrclared at the Rijks Instituut 
voor de Volk.sgczondheid. The statistical mean of the 
results of the laboratories is recorded after erratic 
results have ~n discarded in accordance with 
statistical practice. Experience with this procedure: 
has shown that 1he confidence limits of the final 
results are within ± l ~{. 

Purity 

The purity is controlled by (I) Judging the shape 
of an absorption spectrum between A == 450 and 
750 nm, light-path length 1·000 em." (2) Determining 

~~ Zijtstra and van Kampen (1960) and van Assendelft 
o.nd Zijlstra (1975). 
11See M~n.ries (1960) and Natiooal Buruu of Standards 
(1975). 
1150! van Kampen tt al. (1965). 

At.CO 
thequo~ient A~~ . The va.lueofthisquotientshould 

_..lUCN 

lie between 1·59 and 1·63. (3) Measuring in near 
infrared to check turbidity (between ). = 710 and 
800 om-for example, at ). ~ 750 nm). The absorb­
ance should be less than 0·002. per em light-path 
length, using. an appropriate blank. 

Stability . 

The International Reference Preparatioc is k~pr at 
4 •c. It has a stability of at least six years." This 
stability is checked by the testing laboratories 
repeating the primary standardisation several times 
pc:r year. The manufacturing laboratory repeats 
abs.orbancc: measurements at more frequent, regular 
intervals~ 

SurifilyH 

In conformity with current pr.tctice of sterility 
control the cootcnrs of the ampoules to he tested 
a..-oe inoculated in aerobic and anaerobic media and 
incubated at 22 and 37 'C. 

LABEl..l..l~G 

The International Reference Preparation is labelled 
with the batch numlx-r. the vaJue of its haemoglobin 
content (mean and standard error. S¢e above under 
'conten('), and an expiry date which is considered 
well within safe limits (see under •stabilitv·l. The 
producer notifi~ all consumen: if contim:in~ cor.rro~ 
of stability indicates that a particular ba•~t. ~ no 
longer acceptable. 

The International Reference: Prepararion is made 
available for rc:fc:rence use only to national standards 
committees for haematological methods or to official 
government-nominated holders. When there is no 
committee or official holder it is distributed to an 
individual appointed by lCSH: 

The national holder must ensure that ao opportun­
ity is given to manufacturers and distribuwrs lo usc 
the International Haemiglobincyanide Reference 
Preparation as a reference material if sa desired, 
in conformity with national requirements. 

Information about national committees, official 

2•Sc:c van A~s.endelfi ~~ at. (1976). 
HOptional but always checked by the producer. 
HThis distribution is sponsored by the World H~alth 
Org.aniulion (s.ec World Health Organi1.a1ion, 1968). 
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Jnurnationa/ standard for hacmoglobinom~try 

holders, and other contact persons may be obtained 
from the ICSH Secretariat, cjo Dr. S. M. Lewis, 
Royal Postgraduate Medical School, Ducane Road, 
London Wl2 OHS, United Kingdom. 
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EP5-A 
Vol. 19 No.2 

Replaces EP5-T2 

February 1999 Vol. 12 No. 4 

Evaluation of Precision Performance of Clinical Chemistry 
Devices; Approved Guideline 

This document provides guidance for designing an experiment to evaluate the precision performance 
of clinical chemistry devices; recommendations on comparing the resulting precision estimates with 
manufacturer's precision performance claims and determining when such comparisons are valid; as well 
as manufacturer's guidelines for establishing claims. 

~NCCLS 
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• 

Vol. 19 No. 2 

Evaluation of Precision Performance of Clinical Chemistry 
Devices; Approved Guideline 

Abstract 

EP5-A 

Evaluation of Precision Performance of Clinical Chemistry Devices; Approved Guideline INCCLS 
Document EP5-A) provides guidance and procedures for evaluating the precision of in vitro diagnostic 
devices and includes recommendations for manufacturers in evalua"ting their devices and methods when 
establishing performance claims. Included are guidelines for the duration, procedures, materials, data 
summaries, and interpretation techniques that are adaptable for the widest possible range of analytes 
and device complexity. Experiments and analysis procedures presented in this document are applicable 
to a wide variety of methods and instrumentation. A balance is created in the document between 
complexity of design and formulae, and simplicity of operation. Definitions for "between day," 
"between run," "within run," and "total," when applied to precision, are provided. 

INCCLS. Evaluation of Precision Performance of Clinical Chemistry Devices; Approved Guideline. 
NCCLS document EP5-A [ISBN 1-56238-368-X]. NCCLS, 940 West Valley Road, Suite 1400, Wayne, 
PA 19087-1898 USA, 1999.) 

THE NCCLS consensus process, which is the mechanism for moving a document through two or 
more levels of review by the healthcare community, is an ongoing process. Users should expect 
revised editions of any given document. Because rapid changes in technology may affect the 
procedures, methods, and protocols in a standard or guideline, users should replace outdated 
editions with the current editions of NCCLS documents. Current editions are listed in the NCCLS 
Catalog, which is distributed to member organizations, and to nonmembers on request. If your 
organization is not a member and would like to become one, and to request a copy of the NCCLS 
Catalog, contact the NCCLS Executive Offices. Telephone: 610.688.0100; Fax: 610.688.0700; 
E-Mail: exoffice@nccls.org. 
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"roposed Guideline 
NCCLS Document EP7 .p 
Vol. 6 No. 13 . 

Interference Testing in 
Clinical Chemistry 

) 

Background information and procedures for characterizing the effects of interfering substances 
on test results. 
-------------;"···"'""~-------------------

! ~··.,,.· ,.·.~~~~··,···.·· ·· .. ·. .. ~~·. 

· PROFESSIONS (i•·····.· 0 ~ 
~ ll" 
~. . ~ "' ~ '\ ~ 
~ .. I -~~~­

/ 

This NCCL~ doCumerit_ was published before 
Centers for Disease Control publication of univer­
sal precautions for the prevention of _transmissfon 
of infectious disease. Universal precautions 
should be observed .when handling specimens 
from all patients. See NCCLS M29-T, "Protection 
of Laboratory Workers from Infectious DiseaSe 
Transmitted by Blood, Body Fluids, and Tissue: 
Tentative Guideline." (Vol. 9 No.1) 
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statistical test would lack sufficient power to 

reliably detect a clinically important bias. If it can 

be decided in advance how small a discrepancy is 

clinically important, then the methods described in 

Section 4.3 may be used to determine the amount of 

replication required for a statistically significant 

effect to reliably reflect a clinically important 

effect. 

1.6 Applicable Methods 

All analytical methods are potentially subject to 

interference. Therefore, this guideline can be applied 

to a broad spectrum of analyzers and methods. 

Modifications may be necessary to accommodate the 

particular characteristics of the method being 

evaluated. Two special cases, assays based on 

separation techniques and immunochemical principles, 

are discussed in more detail in Appendix C. 

Users are cautioned about generalizing results from the 

evaluation of one method to others based on the same 

principle. Although different assays for a particular 

analyte may be based on the same well-accepted proce­

dure, interference characteristics may differ from 

product to product due to subtle factors not readily 

apparent to the end user [8,9,10]. 

The guidelines are intended to apply bo any type of 

clinical sample including serum, plasma, whole blood, 

cerebrospinal fluid, and urine. 

1.7 overview of the Experimental Approaches 

There are two basic approaches to evaluating the 

susceptibility of a method to interference. Each 

NCCLS Vol. 6 No. 13 265 
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suffers from inherent limitations. We recommend that 

they be used together to provide complementary 

information. 

The first approach is to add the potential interferant 

to a portion of a pool of clinical samples and to look 

for a bias relative to a control portion of the same 

pool. This is called "paired-difference" testing.J 

The analyte concentration in the pools should be 

adjusted to a medical decision point; testing at more 

than one decision level may be appropriate depending on 

the analyte. It is usually most efficient to conduct a 

preliminary screen of a series of compounds at 

relatively high concentrations. If no clinically 

significant effect is observed, the substance is 

considered not to be an interferant and no further 

testing is required. Compounds that show a clinically v' 

significant effect must be further evaluated to 

determine the relationship between the concentration of 

the interferant and the degree of interference. This 

type of test is called a "dose-response" series. 

The second approach is to look for inaccurate results 

in selected groups of patient specimens. Selection 

should be made on the basis of: 

• disease (e.g., specimens from patients with cardiac, 
liver, or renal disorders) 

• medication (e.g., specimens from patients known to 
be taking the drugs of interest) 

• other abnormal constituents (e.g., 
containing abnormal levels of bilirubin, 
hemoglobin, or protein). 

samples 
lipids, 

This approach requires a Reference Method, that is, a 

well-characterized method with low susceptibility to 

interference, in order to establish the "true value" in 
a comparison study. 
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Limitations of the first approach stem from the 

artificial nature of the samples. 

(1) 

(2) 

The actual interferent in the clinical sample may 
not be the original drug but a metabolite. 

The test sample matrix may not 
pathological specimens for 
question. 

represent typical 
the analyte in 

(3) The substance added may not be identical to the 
interferent in pathological specimens due to, for 
example, protein binding, precipitation, or 
heterogeneity. 

(4) Test levels chosen may be too high or too low to 
be realistic. 

Limitations of the second approach are chiefly related 

to the lack of control over test variables. 

(1) This method cannot demonstrate a cause-and-effect 
relationship; it can only show a correlation of 
bias with the level of a suspected interferent. 

(2) Some labile constituents (e.g, acetoacetate) will 
be lost if the specimens are not fresh. 

(3) Patients are usually on multiple drug regimens, so 
identifying the cause of interference is 
difficult. 

(4) Prospectively grouping patients by disease and 
medication can be very difficult, if not 
impossible, in many laboratories. 

(5) The procedure is ''hit-or-miss.'' success depends 
on an interferent being present in the sample of 
the patient population being tested.· 

(6) There are few recognized Reference Methods. When 
such methods are published, they are not easily 
adapted to a routine laboratory. Furthermore, the 
Reference Method could also be affected by the 
same interferent. 

Nevertheless, the second approach can be valuable in 

providing clues to interferents that might otherwise be 

missed, and may be the only approach that can detect 
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interference by a drug metabolite. It also provides a 

means of confirming an interference in actual patient 

specimens. 

2.0 SELECTING POTENTIAL INTERFERENTS 

2.1 scope of Testing Required 

An enormous number of possible interents can appear in 

patient specimens. Therefore, some elimination process 

must be used. The number and type of interfering 

substances to be tested will depend on the purpose of 

the evaluation. 

2.1.1 Comprehensive Characterization 

A comprehensive interference characterization 

should be done at some point for each method. 

It is not necessary for each user to repeat such 

an extensive study. A comprehensive evaluation 

for interferences should be done by: 

(1) A manufacturer before marketing a new 

product. The results should be disclosed 

to users and to regulatory agencies. 

(2) An independent evaluating organization 

intending to approve or accredit a new 

method or to validate the claims of a manu-

facturer. The results should be made 

available to users, preferably through 

publication in the clinical chemistry 

literature. 

(3) A laboratory that has developed a new 

method. Interference results should be 
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l. Hemolysis 

APPENDIX B 

Preparation of Test Pools for Selected 
Potential Interferents 

High Test Level: 500 mgjdL Hemoglobin 

Osmotic Shock Procedure: 

Collect 5 mL heparinized blood. 
centrifuge 10 min to pack cells. 
Discard plasma and replace with l.O mL isotonic saline. 
Invert tube slowly 10 times. Centrifuge 10 min and 
discard saline wash. Repeat wash with saline twice 
again. 
Dilute the cells with an equal volume of distilled 
water. Invert tube and mix well 10 times. Freeze 
overnight. 
Thaw cells and bring to room temperature. 
Centrifuge 30 min to remove the stroma. Save 
supernatant (hemolysate). Discard red cell debris in 
pellet. 
Analyze hemolysate to determine hemoglobin concentra­
tion. 
(Reference: Meites, s. Reproducibly simulating 
hemolysis for evaluating its interference with 
chemical methods. Clin. Chern. 19, 1319, 1973.) 

Mechanical Lysis Procedure: 

Collect 10 mL whole blood. 
Wait 30 min for coagulation. 
Centrifuge. 
Decant the amount of serum needed for the analysis. 
Triturate the clot with a glass rod. 
Centrifuge. 
Decant hemolysed serum. 
Analyse to determine hemoglobin concentration. 

Test Pool: Add measured volume of hemolysate to 10 mL 
serum to make 500 mgjdL hemoglobin. 

Control Pool: Add equivalent volume of saline to 10 mL of 
same serum pool. Determine actual hemo­
globin levels in the pools by analysis. 

Stability: stock and serum solutions may be kept 
frozen for 6 months. 

caution: Paired-difference testing cannot differen­
tiate between interference effects of 
hemoglobin and other constituents of red 
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2. L-Ascorbic Acid 

blood cells, such as K+, NH4+, LDH, AST, 
etc. 

High Test Level: 3 mg/dL 

Stock solution: Prepare 300 mgjdL in cold (0-5 °C) water, 
deoxygenated previously by nitrogen bubbling. Keep stock 
and serum solutions on ice before testing. Determine 
actual concentration spectrophotometrically (aM 15,000 
1jmol-cm at 265 nm). 

Test sa~ple: Add 0.1 mL to 10 mL serum. Minimize exposure 
to air. 

Control:_ Sa!!!P!~ Add 0.1 mL water to 10 mL serum. 

stability 
preparation 

Test all solutions within two hours after 
of original stock solution. 

3 . Free Fatty Acids (FFA) 

High Test Level: 3 mmol/L total 

Test Materials: Palmitic acid, stearic acid, oleic acid 

Test Pool: Procedure involves transfer of FFA from 
particulate absorbant (Celite) to serum. Spread dried 
Celi te evenly in beaker to thickness of 5 mm. Add 1 mmol 
FFA dissolved in hexane per 10 g Celite. Particles should 
be completely immersed in hexane. Evaporate with gentle 
warming under N2 stream. Transfer 200 mgjdL dried 
particles to screw-cap vial, mix thoroughly, and add 4 mL 
fresh human plasma (EDTA anticoagulant). Gently stir for 
30 min (under N2 for unsaturated FFA). Remove particles 
by decantation and centrifugation. Adjust pH to match 
control pool with NaOH. Expect 3-4 mmol/L. Determine 
exact amount by analysis. 

Control:_ Pool: Repeat the above procedure with a portion 
of the same fresh human plasma but omitting FFA from the 
hexane. Expect 0.5-0.8 mmol/L endogenous FFA. Determine 
exact amount by analysis. 

Stability: use fresh 

~~ferenc~: Spector, A. A. and Hoak, J. c. An improved 
method for the addi t:i..on of long-chain fatty acid to pro­
tein solutions. Anal. Biochem. ~' 297-302, 1969. 

4. Lipemia 

High Test Level: 3000 mgjdL triglycerides 
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.Lipid Addition Method: 

Test Material: Commercial fat emulsion, 2 0% 
preparatlon-(Liposyn, Abbott Laboratories; Intralipid, 
Cutter Laboratories). 

Test Pool: Add 0.5 mL of 20% Liposyn or Intralipid to 
a 10-mL volumetric flask. Make up to volume with 
pooled serum •. 

Control Pool: Identical, except use 0.5 mL water in 
placeof the lipemic stock. 

Centrifugation method: 

Test Material: Lipemic serum pool with triglyceride 
level 3000 mgjdL. 

Test Pool: Untreated portion of the lipemic serum 
pool.--

Control Pool: Clarify the lipemic sample using an 
ultracentrifuge (e.g., Beckman Airfuge, 90,000 RPM, 10 
min) . Assay the clear portion of the sample. 

Stability: Use fresh. Do not freeze. 

5. Drugs 

High Test Level: See Appendix A. 

Test Material: Obtain drug in pure form. Pharmaceutical 
preparations should be used only if no pure alternative. 
Specify form (acidic, basic, salt) and purity when results 
reported. 

Stock Solution: Dissolve in order of preference, in 
water,-SO mmoljL phosphate (pH 7), ethanol/methanol, 
chloroform. Prepare stock at 20 X 100 X final 
concentration of Test Pool. 

Test Pool: Quantitatively make up 0.1-0.5 mL stock to 10 
mL with fresh human serum pool. 

Control Pool: Quantitatively make up equivalent volume of 
solvent used to 10 mL with same human serum pool. 

Stability: Depends on drug. 

Referenc~: Baer, D. M., ~! ~~, Protocol for the study 
of drug interferences in laboratory tests: Cefotaxime 
interference in 24 laboratory tests. Clin. Chem. ~ 1736-
1740, 1983. 
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6. Bilir:ubin 

caution: Do all preparation in yellow or subdued light. 

High Test Level: 20 mgjdL 

Unconjugated bilirubin 

stock solution: Dissolve 20 mg unconjugated bilirubin 
in 2 mL O.lN NaOH. 

Test Pool: Add 0.1 mL of stock solution to 5 mL serum 
with stirring. 

Control Pool: Add 0.1 mL O.lN NaOH to 5 mL starting 
serum poor.-

Conjugated bilirubin 

stock solution: Dissolve 20 mg ditaurobilirubin in 2 
mL water. 

Test Pool: Add 0.1 mL of stock to 5 mL serum with 
stirring.-

Control Pool: Add 0.1 mL H2 0 to 5 mL starting serum 
pool.----

stability: 
prepared. 
light. 

Test solutions on the day the solutions are 
Keep refrigerated; avoid exposure to white 

7. Bicarbonate;co2 

8. E!! 

High Test Level: 40 mM 

Bicarbonate Addition Method 

Test Pool: Weigh 6.5 mg NaHco3 into 5 mL serum. 

Control Pool: starting serum pool (co 2 25 mM). 

co2 Addition Method: 

Test Pool: Bubble co 2 into sample. ~easure co 2 periodically until desired co 2 level 1s reached. 
Measure pH and cap tightly with minimum air space. 

Control Pool: Starting serum pool. Measure co 2 and pH-. ---- ---

Stability: Unstable; use promptly. 

Test Levels: 6.8 and 8.8 
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Test Pools: 
serum pool. 

Add 20 uL 2N LiOH or 30 uL 2N HCl to 5 mL 

Control Pool: 
starting serum. 

Add 20/30 uL distilled water to 5 mL 
pH of fresh pool should be about 7.8. 

Stability: Unstable; use promptly. 

9. Protein 

High Test Level: 12 gjdL 

Concentrated Serum method: 

Prepare concentrate from fresh serum using ultra­
filtration (e.g., Amicon Centrifree Micropartition 
System). 

save ul trafil trate to make intermediate concen­
trations. 

Specific Protein Addition: 

Add 0.50 g gamma-globulin to 10 mL fresh serum. 

Control Pool: Starting serum pool 

10. Bile Acids 

Test Level: 6 mg/dL 

Test Materials: Trihydroxy bile acids - as cholic acid 

Test Pool: Prepare a solution of 300 mg cholic acid in 
100 mL methanol. Add 100 mL water. Add 0.4 mL of this 
solution to 10 mL serum. 

control Pool: Add 0.4 mL of a 1:1 methanol-water solution 
to 10 mL serum. 

Stability: use fresh 

11. Keto-acids (acetoacetate, pyruvate, etc.) 

High Test Level: See Appendix A 

Stock Solution: Dissolve keto acids in cold water to make 
20X test level. 

Test Pool: Add 0.1 mL stock solution to 10 mL serum (pH of 
serum should be adjusted to between 6.0-7.0 using lN HCl, 
taking care not to precipitate proteins). 

Control Pool: Add 0.1 mL water to 10 mL starting serum. 
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884 Iff • ANALY7ES, METHODS, PATHOPHYSIOLOGY, AND INTERPRETATION 

Dialysis and Membrane Filtration 

Some toxic substances are difficult to separate by standard procedures, either be. 
cause of their physical properties or because the substance itself is so labile that it 
becomes chemically modified during the separation process, Some toxic anions fall into 
this category, and dialysis has been used successfully for these separations. Conventional 
dialysis across a semipermeable membrane is effective but time consuming. More re­
cently, a technique has been applied that separates compounds by centrifugation or 
vacuum filtration through a membrane or special filter that permits passage of sub­
stances of limited molecular size. This technique has also been suggested for the sepa­
ration of protein-bound substances in plasma from those in the free unbound state. The 
rapidity with which this type of procedure can be carried out makes this means of 
separation particularly attractive for the clinical laboratory, Few studies have been 
conducted, however, on the recovery of analytes by this separation procedure. 

Immunoassay Procedures 

The application of immunoassay procedures to the detection of drugs in biological 
specimens has developed into an important area of toxicological analysis. Small volumes 
of specimens and a minimum of specimen preparation, frequently with no separation 
step, are required, Since few manipulations are involved, the methods are easily adapt­
able to automation for screening large numbers of patients, The principles of this tech­
nique are described more completely in Chapter 3, Although immunoassay procedures 
are extremely valuable in laboratories engaged in therapeutic drug monitoring, they 
have had only limited application in toxicological analysis. This is primarily due to the 
following factors: 

L The nature of the toxic substances must be known and an immunoassay kit must 
be available for such an assay. 

2. Although immunoassays are highly specific, frequently there are cross reactions 
with structurally similar compounds or metabolites. 

3. When immunoassays are performed on a single specimen, the cost of this assay 
may be high because standards and controls are included with each assay. If the test is 
performed infrequently, the limited shelf life of reagents also increases the cost. 

For some toxic substances, immunoassays are the on1y practical approach for the 
clinical laboratory. This applies to such substances as cardiac glycosides, lysergic acid 
diethylamide (LSD), and tJ. '-tetrahydrocannabinol (THC), LSD and THC are only rarely 
encountered as causes of acute toxic emergencies. 

Detection of Toxic Substances by Specific Procedures 

Recommending specific procedures for every toxic substance is impractical, since 
hundreds of methods are available and for each substance several analytical methods 
may be equally meritorious. In addition, methods may be quickly outdated as new knowl­
edge is gained and technical advancements are made. Therefore, references should be 
consulted when specific procedures are needed. 1•

2
•42•44 

The methods outlined or cited in this chapter have the merit that they perform as 
described and have been used in the authors' laboratories. In addition, they have been 
selected in order to illustrate a variety of analytical or instrumental applications. 

CARBON MONOXIDE 

Carbon monoxide, the product of incomplete combustion of organic substances, is 
the most common of the gaseous poisons. It is present in the free state in manufactured 
gas (coal gas) but not in natural gas. Furnaces and other appliances, as well as internal 
combustion engines, release carbon monoxide as one of the combustion products and 
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27 o ANALYSIS OF TOXIC SUBSTANCES 885 

are frequently causes of carbon monoxide poisoning when used under conditions of poor 
ventilation or improper operation. 

Carbon monoxide combines reversibly with hemoglobin in a manner almost identical 
to oxygen, but with a bond that is about 210 times stronger. As a result, carbon monoxide 
is not readily displaced from hemoglobin except at high oxygen tension; accidental 
poisonings can occur even with prolonged exposure to low levels of carbon monoxide in 
the atmosphere. In these instances the carbon monoxide level in blood builds up slowly 
until toxic levels are reached. 

The detection and estimation of carbon monoxide in biological specimens can be 
approached in two general ways: (1) release of the gas from the hemoglobin complex 
with subsequent direct or indirect measurement of the gas, or (2) estimation of carboxy­
hemoglobin by its typical color or absorption bands. The first approach can be carried 
out by gasometric techniques, gas chromatography, 22 microdiffusion (pages 878-881), or 
infrared spectrophotometry. 41 The second approach utilizes spectrophotometric" or spec­
trographic analysis or simple color comparison. 

Specimen. Regardless of the analytical method used, the specimen to be analyzed 
must contain hemoglobin. Relatively little carbon monoxide dissolves in the aqueous or 
lipid fractions of tissue, compared with that bound to hemoglobin. This rather obvious 
statement is made since some clinicians request serum, spinal fluid, or even urine carbon 
monoxide levels. The most satisfactory specimen is whole blood. Clotted blood is less 
desirable and must be homogenized before analysis with a minimum exposure to air. 

Determination of Carbon Monoxide by Spectrophotometry 

Hemoglobin and its derivatives have characteristic absorption bands in the visible 
region that can be utilized to detect carboxyhemoglobin and to measure the quantity 
present. In alkaline solution the absorption maxima for oxygenated hemoglobin are 576-
578 and 540-542 nm; for carboxyhemoglobin they are 568-572 and 538-540 nm (Figure 
27-4,A). Deoxygenated hemoglobin has a single broad band at 555 nm (Figure 27-4,B 
and C). If a weakly alkaline dilution of blood is treated with sodium hydrosulfite (di­
thionite), oxygenated hemoglobin (and any methemoglobin present) is converted to deox­
ygenated hemoglobin (Figure 27-4,C). Carboxyhemoglobin is unaffected by such treat­
ment (Figure 27-4,D). 

This is the basis of several methods for the determination of percent saturation of 
hemoglobin by carbon monoxide. The method to be described 46 works satisfactorily with 
fresh, oxalated blood but is not satisfactory with postmortem blood or specimens con­
taining denatured hemoglobin. 

Principle. 46 A dilute hemolysate of blood is treated with sodium dithionite, which 
reduces methemoglobin and oxyhemoglobin but does not affect carboxyhemoglobin. 
The absorbance of this solution is measured at 541 and 555 nm, the absorbance ratio 
A 541 /A 555 is calculated, and the per cent carboxyhemoglobin is determined from the 
standard curve. 

Reagents 

1. NH,OH, 0.12 mol/1. Dilute 15.9 mL of concentrated NH,OH to 1.0 L with deionized water. 
This solution is stable. 

2. Sodium hydrosulfite (sodium dithionite), reagent grade. Preweigh 10-mg portions of sodium 
dithionite into individual small tubes. Stopper the test tubes or cover with Parafiim. 

3. Carbon monoxide. Lecture bottle (Matheson Gas Products, Division of Will Ross, Inc., East 
Rutherford, NJ 07073). 

4. Oxygen, CP. 
5. Nitrogen. 
Special apparatus. A narrow-bandpass ( < 2 nm) spectrophotometer with 10-mm cuvets is 

required, although the use of a recording spectrophotometer with the same specifications is de­
sirable. 

It is imperative that the spectrophotometer be checked regularly for wavelength and spec­
trophotometric accuracy with appropriate calibrating filters (e.g., NBS Reference Material 930) 
and with liquid photometric standards (e.g., NBS Reference Material 931). 
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Figure 27-4. Spectral curves (overtraced) of (A) 100% oxyhemoglobin {OXY-Hb) and 100% carboxyhemoglobin 
(CO-Hb) before treatment with sodium dithionite; (B) 100% oxyhemoglobin (now HHb) and 100% carboxyhemo­
globin after treatment of both with sodium dithionite; (C) 100% oxyhemoglobin before and after treatment with 
sodium dithionite; and (D) 100% carboxyhemoglobin before and after treatment with sodium dithionite. (Reproduced 
by permission of the Institute for Clinical Science, from Tietz, N. W., and Fiereck, E. A.: The spectrophotometric 
me.1surement of carboxyhemoglobin. Ann. Clin. lab. Sci., 3:36~42, 1973.) 

Procedure 

L Add 100 ).'L of whole heparinized blood to 25 mL of NH,OH, 0.12 mol/L. Mix the solution 
and allow it to stand for 2 min. This is the hemolysate. 

2. Transfer 3.0 mL of NH 4 0H and 3.0 mL of the hemolysate into separate 10-rnm cuvets. 
{Analyze the sample in triplicate.) 

3. At timed intervals add 10 mg of sodium dithionite to each cuvet. Cover the cuvets with 
Parafilm and invert gently 10 times. If a number of hemolysates are analyzed, space the addition 
of the reducing agent so that each can be read after exactly 5 min. 
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27 e ANALYSIS OF TOXIC SUBSTANCES 887 

4. Exactly 5 min after the addition of dithionite to the hemolysates, read the absorbance at 
541 and 555 nm against the NH,OH blank. 

5. Calculate the ratio of the absorbance at 541 nm to that at 555 nm, A ,..,I A"'' and determine 
the per cent carboxyhemoglobin from the calibration curve. Note: For confirmation and for the 
purpose of record, the sample without and with dithionite (steps 1 and 3, respectively) may be 
scanned between 450 and 600 nm (see Figure 27-4). 

Preparation of the Standard Curve 

Caution: Use a fume hood when working with carbon monoxide gas. 
1. Collect 20 mL of heparinized blood from a healthy person who does not smoke. 
2. Transfer a 4.0-mL portion of the fresh, heparinized blood sample into each of two 125-mL 

separatory funnels. Allow pure oxygen to flow through one funnel and pure carbon monoxide 
through the other for 15 min while the funnels are gently rotated. After the addition of the gases, 
close the separatory funnels and rotate them gently for an additional 15 min. Analyze the fully 
saturated samples immediately, in triplicate, according to the procedure given above. Use these 
results to establish the 0 and 100% carboxyhemoglobin calibration points. These samples may not 
be used to establish the intermediate calibration points. 

Plot the ratio of the absorbance at 541 nm to that at 555 nm for the 0% and for the 100% 
carboxyhemoglobin samples and draw a line between the two points (see Figure 27-5). 

3. Fill the funnel containing the 100% carboxyhemoglobin sample with nitrogen gas and 
rotate it for 5 min. Treatment with nitrogen removes the physically dissolved CO from the sample, 
hut a small amount of CO will also dissociate from hemogJobin. Determine the exact carboxy~ 
hemoglobin content of this sample by the method described, using the standard curve just prepared. 
Prepare intermediate standards by mixing appropriate proportions of the nitrogen-treated sample 
with the oxygen-treated sample. 

4. Analyze each ofthe diluted blood samples from step 3 in triplicate, according to the procedure 
given above. 

5. Plot the calculated concentrations against the absorbance ratios obtained. These points 
should fall on the line drawn for the fully saturated samples, since the curve is linear over the 
entire range (see Figure 27-5). 

Interpretation. Normal carbon monoxide levels depend on the degree of exposure 
to this gas without signs and symptoms of poisoning being produced. For example, in 
smokers levels may reach up to 8-9% saturation of hemoglobin with carbon monoxide, 
whereas non-smokers may show only 0.5-1.5% saturation. 

In our experience, patients can survive brief periods of 70-75% saturation. Pro­
longed periods at these high levels can, of course, be fatal. Interpretation of lethal levels 
must be related to other factors in each case; i.e., time of exposure, normal hemoglobin 
level of the patient, age and general health of th~ patient, degree of activity, and so on. 

In patients treated with oxygen, carbon monoxide is fairly rapidly released from 
hemoglobin. Frequently, a patient is treated with oxygen while being transported to the 
hospital. By the time a blood sample is drawn and analyzed, the carbon monoxide level 
may be close to normal. These patients should be kept quiet with good oxygenation to 
ensure that all tissue-bound carbon monoxide (e.g., with myoglobin and heme-containing 
enzymes) is dissipated before the patient is discharged. Effects of carbon monoxide tox­
icity at various carboxyhemoglobin concentrations are shown in Table 27-6. 

Figure 27-5. Example of a standard curve for conversion of ab­
sorbance ratio, 11m/ A 3~~~ to per cent carboxyhemoglobin saturation. 
(Reproduced by permission of the Institute for Clinical Science, 
from Tietz, N. W., and Fiereck, E. A: The spectrophotometric meas­
urement of carboxyhemoglobin. Ann. Clin. Lab. Sci., J:36-42, 
1973.) 
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Overview of Included Documents, Volume II 

Sections 1-6 include descriptions, specifications and risk analyses of the 
HemoCue Hb201+ system: 

I. Software description of the Hb 20 I+ system 
2. Risk analyses for Hb201 +system 
3. Product specification Hb 201 + 
4. Requirement specification Hb201+ photometer 
5. User Interface specification Hb 201 + 
6. Risk analyses Hb201 +photometer 

Sections 7-13 include descriptions, specifications, test specifications and the pertinent 
test reports of the HemoCue Hb201+ software: 

7. General description, software Hb20 I+ 
8. Test specification Software Hb 201 + 
9. Software test report (Results according to test specification above, section 8) 

I 0. Specification of software change for Hb and Glucose 201 + 
II. Test specification software change for Hb and Glucose 201 + 
12. Test report software change Hb 201 +version 1.01 (Results according to test specification 

above, section II) 

13. Software versions Hb 201 + 

Sections 14-15 include the test specification and the pertinent test report for the 
HemoCue Hb201+ electronics: 

14. Test specification, Electronics Hb 201+ 
15. Test report hardware Hb 201 + (Results according to test specification above, section 14) 

Sections 16-20 include environmental tests of the Hb 201+ photometer: 

16. Low temperature test on photometer Hb 201+ 
17. High temperature test on photometer Hb 201 + 
18. Humidity test on Hb201+ 
19. Drop test on Hb201+ 
20. Vibration test on Hb201 + 

Section 21 in matrix form shows which of the requirements for the Hb201+ in section 4, 
have been tested: 

21. Requirement matrix, Hb20 I 

Sections 22-23 include proof of compliance with EN standard and CB Test Certificate: 

22. Compliance with EN 61010-1 standard 
23. CB Test Certificate 60601-1 

0200 
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(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data
(b)(4) R&D documents

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data
(b)(4) R&D documents

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Specifications(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) R&D documents
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data

Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data
Records processed under FOIA Request 2014-5422; Released 10/29/14

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



(b)(4) Test Data
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UL llllllllllllaaalllemkll AIS 
L~ 8, P.O. Box 514 
DK-2730 Hel1ev, Oenlra1< 
TeiePlOne: +45 44856565 
Fax: +45 44856500 
e-mai: lnfo-t.tcom 
WNW.ul·eumpe.com 
CVR-nr. 19195597 

HemoCueAB 
Kuwettgatan 1 
S-262 23 Angleholm 
Sweden 

Contact Person Examiner 
Mona H. Nielsen 

Dear Sirs, 

Our .. terence 
133509~1 

Your order executed by UL International Demko A/S 

® 
All Affiliate of 

Underwriters 
Laboratories Inc .• 

Direct phone 
+45 4485 6272 

Date 
2003.05.06 

UL International Demko NS has the pleasure of enclosing CB Certificate No. 6565. 

Enclosed please find invoice for the costs involved. 

Your attention is also drawn to UL International Demko NS Standard Terms and Conditions. Should 
you have any questions regarding the above, please contact UL International Demko NS. 

UL International Demko NS is at your disposal should you require additional information about our 
services, such as information on the L VD, EMC, Machinery Directives, ISO Certification, export 
certification or seminars tailored to meet the needs of your company. 

We would like to take the oppottuniry to thank you for the co-operation and hope you will make use of 
our services in the future. 

Yours sincerely, 

~~~~ Jna rJstJansen 
Certification Manager 

An rnctependen1 C~rganrzatron workrng !or a saler world wrth rnteg11ty prec•sron and knowledge 511 
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' ' 
UL International Demko AJS Terms and Conditions 

I. General Remarks. 

~.,.....,be.....,.. by"" ~Fonn r.....,..""",.""' ,_ T..,.""' Ccodlllono (<OIIecthtly ..ten.d"' u rho • ...,_,..."). ....... ......, .......... ______ .. _ .. by 

bolh,.,... Th.-........................... - ... Af>ptiant""' 
Ul. tntemadonal Demko AIS (here aft• U Int. Demko Nn which, In Ia 
apK1tJ as an in ' r dent testlna; and cenliadon company, authoriles the 
... or lndtmorl<(s) ownod "' ~ by LC. ht Domloo NS ('rnde­
mart(s)1 or ocher cenfiatlon doamenu (colectively referred to as "Cer· 
tilicadoN1 with respect to products lL Ira. Oemlro NS evaluate$ and jud&e5 
to comply widl national and International Scandanls and requiretnenu. 

The Afpliadon cov.1 one examination and one set of tests judpd appro­
priate forche prockKt specified. In the event ol turther examination and tesu 
of ImproVed or additional samples. a new Application will be required. 

2. Scope of Work. 

""'" ... Appliadon ......... _.,. LC. h.DomlooM. LC. .. """"'"" 
""'"""'""'"" ...... - ..... Appliadonfo< ........... deKnbed 
In the Appacadon ("Product1 in ac:con:bnce with N applable Standards 
and/or requirementS requested by Applicant k'l the Applk::adon and aareed to 

by LC. ht Domloo NS ("Worl<"). 

The Applant shal providt: ll. lnl. OemltD NS with al test samples. docu­
ments. and ~ Wlfonnadon necessary foro Ul. k Oemlro NS to perform 
the Work under the Appbtlon. Ullnt Demlco NS shall not be bble in any 
respect to die extent that any such material provkled by the Applicam is 
defe«Ne or lnsufficlerM: or otherwise lneomplete. 

3. Certification. 
Provided U. h. Demko AIS determines that the Produet tested is in 
compliance with the relevant Standards or requirements in effect at the time 
ol testinC u desalbed in the Application. lL k Demko M shall authorize 
the use of the ®-Marte: other lppropriate crademark(s); or Olher relevant 
Certil'tc~tions.. 

M' appbNe. the Product wil be entered in UL Int. Demko AI'S' list of 
Appnwod and 1\optend E ........... 

The Applicant shal inform U. Ire. Derricl NS about any Product alterations 
or complalnu eoncernin& the Product that m2y affect the Cettifiadon. The 
AppJicant: avees that it wil COOperate with and assist u. Int. Demko NS in 
ucerainlne the bets il it is repc:wud that Applicant's Product II not in com­
pl"lance with relevant suncbrds or requitements, indudinf •twine such infor­
mation as the Applicant ~Ires repdins the reported noncompliance. and 
to take and report toll. h. DemkoNSon such correcttYe acdon fmcludin& 
realQ as Is necessary to correct any substantial hazard that Is found to exist. 

The tl. ""- Oem6co NS name. or tndemri(sJ shal Mn be used on: or in ..-on­
nection witt\ the Product or its container or pacbgtns. unless and until 
expressly authorized by U. Ire. Demko NS and then criy In the form or man­
ner specified by U. K Demko Ns punuant to this Agreement. 

Ul lnL Demko NS will permit the use of appropriate references to the 
trademark(s) or the Ll. b. Demko M name in promotional or advenbing 
materials solely in connection with the products receiving relev.ant CertifiCa­
tion under this Aveement. provided that in the Opinion of U. b. Demko M 
the promotional or advertisin& material is not in conflict with the findings of 
U. Int. Qerria) M and that the reference to the tndemuk(s) or the 
U.lnt. Qerria, NS name in no ~y tends to create a misleadin& impression as 
to the nawre of Ullnt. Demko AIS' Work. iu findings or ttademark(s). All 
righu concerning the trademark(s) and the U. W!temational Demko M ~a me 
are the pro,<>en:y of Ul kw:emat!Qnal Demko AIS. Any unauthorb:e,· .~ • ···' l :" 

trademark(~) or the Ll..k Demko Mname shal be strictly prohil. · .~ · 1 • .: o<! 

event ol an ;, lringement by Apprant of Ul Int. Demko A/S' tnt ·'· .•· :, · • :- ·~ r 
simibr rizh:s_ the Applicant shall pay liquid.tted damages of DKK 1.:0\i,<NO lor 
each such infringement. U. k DemkoM is entitled to protect its trademark 
righu by an interlocutory injunction. ~yment of such damages shad not val­
idate such infringement nor ~ude U. Int. Demko M from cbimin& addo-
6om:l danugeJ from the inlringinr p.any. 

The uademark(s) may be used only an Products approved through testing as 
determined by Ullnt. DerMo AIS. The duntion of the Cenif.cate follows the 
rules fOf" eKh certifotion arreement or i$ hted on the individ~.~&l Certifocate 
The Producu INY display the tnodenu.rk(s) for as lon& as the Cercilication i$ 

valid 

® 
.t.ll .tni.IAlt Of 

Underwriters 
Laboratories lnc.y 

Ul ktt. Demko NS may, without notice, cancel and widMfnw aUihoriwion 
to ...... 1n<l<morl<{•J ..... any .... iclblo c.nHicodoos. w ... ~ 
does not comply wfth Its hndal c:ommitmena to ll. n. Demko NS under 
this A&rnrnent. l the Applant's oblpdofts under the~ are not 
fulfiled. W a Cenific:adon Is invald due to the expiration of the rele¥ant stan-­
dards tnnsltlon period or II the Applc:am requesu wflhdnwal of the author­
ization to use any b'ademartc(s) or other appGcable CettifladoM. 

4. Sample DisposaL 
Applicant recoJnlu:l d\at samp1a ol Products subtected to UL Int. Demko AS 
examination and test procrvn may be damapd or completely clescroJtd. 
AAMU.htDomlooNS ........ a ...... oolhol'n>duct.lhol'n>duashol 
bedispoudofudna.dbylho~;,tho......,._Appllant.,.... 
that ll.lnt DemiliO M II not responsiblllor ciamace to 01' lou ol subnitted 
Produce samples whiM in tnnsltor durin&: performance under this A,eement. 

5. Factory Inspection/Production Control. 

k shal be the Appllcanc's responsibility to ensurw dlat Products receivinJ 
CerdiQUon under this Acreement an produced In conformity wid! the rd­
evant Standards and/or requlnmentl. Th. Appkant shall asceruln that d.e 

lo<to<y loadoM "'- ........ by .... ...,_,... ........... ""' 
maintain adequate and sufficient faciltles. t~q~~lpment and procedl.lra so as to 
ens..-. that Products continuously comply wkh the re&rnnc Sundanb or 
requirwnenu in order to secur. continued validity of the Certiradoft.. 11ta 
~·· ._..""' ............, .... be at>bbhed by Fxtooy lmpec. 
tion(s) by U.lnt. Demko NS or Its repruent:adm at the factoty kKadons or 
by Production Control, in accordance whh established procedures or u oth­
erwise 4eunnlned by U.lnt DemiGD AIS. Ul.. n:. Demko NS or Its repnsenta­
tives shal ha.,. free :acceu to eM flaoty location andal~paruo/the 
produaion process u to establish compliance. h: II the responsiblky ol the 
Applicarn. to ensure that :al relevant persons and orpnlatlons: invdvecl in the 
production ol the Produc.u receirinJ Certification hereunder :are lnformtd 
and a&ru to the contentS of this A&reement. Applant a,rees to pay ~ al 
COIU :assod:ated with the factory lnspectlon and Produaion Control :lt Ul 
Int. Demko AIS' current r2tes. Mdidonally. representadva of :any accredi­
tation body shall have free access to the factory location to monkcr Ullnt1 
Demko A/S Inspector represenuttves conductlnf: Inspections at the fac­
tory. Such KteSS by ULint1 Demko NS or any :accrecrotlon body shal not 
be conditioned upon the executloft of any ~ waiver, or reiUie 
whkh in any way purports to :affect m. rlshts or oblpdons of Ul.. lnt1 
Demko A/S., the accredkadon body. or any of their represent:adotes. and ah)' 
such document executed in contn.ventlon of this provision $hal be without 
force and effect. UL lnt1 Demko AIS sha!l direct its representatives to 
exerci5e due care in complyinc with any safety rtpdadons whkh m:ay be 
applla~ pnenlly to the factory ~tlon, employees or property and shal 
have no responsbillty for the actions ol the acaedlt11tlon body or its repre­
senta~s. 

6. TermsofPa.ymenta.nd Fees. 

Unless C>therwi$e atreed in YtTitifl&, fees charsed by U.lnt.OemlcoA/Sshal be 
cakubtW punuant to lJl.. lnL Demko m current 1"2W In effect at the dme 
of acc~nce ol the Appliation.. Hourly rateS chal"lfd by U. n. Otmt.o AIS 
depend on the requirements of the AppiiQ.tion and shall be nude :available to 
Appliarn upon requesL The Appkant :agrees that its ob!igatlon lor all 
charges accrvin& under this A,reement continues In full force and effect irre­
spective of whether Ullnt. Demko NS'investiption does« does not result 
in Certifation of the product by U.n. Dem«>A/S. 

Advanc~s and reimbursable expenses directly identirted with the project (e". 
freight} ;are charged independently and p;ayable by Applkant. 

Ullnt. Demko NS will invoke Applicant indicating the fees due. Applicant 
iligrees ~o pay each invoke within thirty (30) days [forty-frve (45) days for 
overseas App6canu] of its receipt. Notwitlutandin& the Applicant's desizna­
tion of receipt of the invoke by a third patty, Applant adtnowledces that it 
rs principllly responsible fOf" payment for all invoices issued hereunder. 
App~cal"lt agrees to pay a monthly interest of one percent ( 1%) ol the out­
sundint <Iecount balance. but not in excess of the maximum allowed by bw, 
•n the event any account is over thirty (30) days past due. Applicant further­
agrees 'o r»Y Ul Int. Demko AIS' cosu of coUection, includin& attorney's 
fees incurred in collecti"& any past due arnounu. 

Ul Int. Demko AlS re~erves the rizht at any time to requen fuU or partial · 
payment 11"1 advance, duri"& performance 1-.ereunder or in utislaction of lees 
for the Work through the date of the invoice. Ullnt. Demko NS reserv-es 
the right to suspend itS perlorTnance., induding but not limited to, the refu-
5al to issue Cenirlcation. until payment i5 received in fun for the Work 
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7. Annual Maintenance Fee. 

"" ................................ .., AppOant" Ullnc. Demko 1>/S 
current 1'11tes. based on the IUnber cA product catepiellor whkb ~ 
am holds Certficadon. The IMUII mUitenanc• fee Is charpd indepen­
d""" "'"" ......... -.., Ullnc. Demko NS. 

8. VAT, Exdses or Other Similar Taxes. 
The fees for the Work rendered hereunder do not lndude any relevant 
VAT, exciMs or other sirnibr QXes, which shal be payablt by Applicant 
where appbble. 

9. Limit of Liability. 
{I) General. Applicant aarees Wt UL Int. Demko AIS, In petformln& Its func· 
dons In accordance with iu objects and purposes. does not assume or 
underuke to disdwp anr respon$1111tr of the Applicanc co any other 
party or parties. Applicant recopizes that the opinions and lindlnp cA 
Llllnt. Demko AIS represent Ia Judlrnent pen with due consideration to 
the necessary limiutions ol prxtlcal operation and in accordance with iu 
objects and purposes and ap-ees that Ullnc. Otmlco NS does noc warnnt 
or panntee lu opinions or that Ia find:inp wil be recopHzed or accepted 
Atrr statements made by UL Int. Demko NS or any other doanentatlon in 
connection with this Acreernent an opinions based upon enp.eerinf: iud&· 
mem: and an not to be ccwtrued u representations cA fact. 

The Applicant rec:oznius that many tesu specified in the relevant 
Standards or requirements an inherently hazardous and ...-s lhat 
UL W. Demko M neither assumes nor accepts any responsWity foi- any 
Injury or damap to the Applicant's property or personnel that may occur 
durinf: or u a result ol tests. wherever performed. whether performed in 
whole or in part by che Appiant or Ul. Int. Demko NS. and whether or not 
any equipment, faciity or personnel for or In connec:tion with the test is fur­
nished by the Applant: or UL lnL Demko NS, except when such lnji.Jry or 
damap results solely from nezfigence on the pan of Ul Int. Demko A/5' ,.,.,..,.,. 
{II) Oelaylnon-perlormance. The enknated date o1 completion ddle Work is 
an estimate only and is not bindirc upon Ul. Int. Demko NS unless there is a 
separate written ~ent to that effect. No oral aareemenu $hal be bind­
Ing upon the parties. lL Int. Demko NS shall not be responsl:lle for any claims 
or clamaps for delay or non-performance Uliess such damaps ww. caused 
by the &tOSS neglpnce or an lntendonal act d Ullnt. Demko A/S.. in the event 
ol• debyawed.., Ullnc. o.m..NS. d>e Appkwanna Ullnc. o.m..AIS 
an adequltely extended period ol time In which to complete the Work. If the 
execution of the Work Is noc possiM for reasons forwblch ll.lnc.Oemko/4/S 
is responsble, the Applicant's sole remedy II to cancel the ~ 

(Ill) Product liability. Apart from what Is expressly stated In mandatory law, 
Ullnt Demko NS shall not be liable in any respect for any claim based on 
product liabifity by any party, whether the claim Is rabed by a third party or 
by Applicant. If the Applicant lw suffered a loss or a damap for which 
lJL Int. Demko AIS is found to be liable by a Coun of competent jurisd"lction, 
Ullnt. Demko AJS• liability shall not exceed ECU I million. To the extent 
any cblm b brought apinst U. Int. Demko NS by Appbnt CK' any third 
party alleging a product liabflty. the Applicant shaA indemnify and hold 
Ul.. Int. Demko AIS harmleu apinst any such liability. damage and expense. 

(IV) Force Ma)eure. Any loss, damage or penalty of any kind, which is a conse­
quence ol force ma)eure shaA not be the responsibility of Ul.lnt Den*o Ali 

(V) Consequenti<~.l d<~.nuges. UL Int. Demko AIS sh<loll not be liable fw loss of 
profit, busineu, revenue, zoodwill. anticipated sales or like economic lou, 
nor for <~.ny d<~.nuges, reprdin& indirect or consequentbllou. 

(VI) limitnion or dam<~.gu. Without prejudice to subclause 9 (Ill), 
Lllnt. Demko AIS stu. II not be liable to pay to the Applic~nt or any third party 
<~.ny sum by vn.y ol cbnuges or expense in eJO:ceu of iCU 5G.~'-'"' The provi· 
sion of this sub section sh;~Q apply to all liability Lll -r. ;)c.- wl />,·; .n.1y intur 
under or in connection with or in relation to the subj•-·:t rr-il~t:r c>! t'-1.1 Acree­
ment. whatever the circumnances and whether li<lobili;J --n;.t~o in contnct. ton 
or otherwise. whether for bre;~ch ofUllnt. Demko AIS' obligations under this 
Agreement or any other agreement between the parties.. or for any acu. state­
ment. advice or recommenduion of Ullnt ~ /4/S, iu employees.. agenu. 
usoci;r,ted companies or subcontractors. 

®
NIAfn.u.rtor 

Underwriters 
laboratories Inc .• 

,., ......... Ul ... DemkoM l;obilcyr... ....... "'....,.., "'7 .... 
"- .., AppOant "' """' ,.,., .......... ol""' ..,_ ""' .. lllod-• pettocl clono 10" r..m Ullnc. Demko M complelloo old>e work,..,....,. Of' shall be forevw Wll¥ed. 

I 0. Indemnification. 

The Applcant ...... to hold lA.Int. Demko NS harmleu and to defend and 
lndomnllr Ullnc. o.m., AIS ..... t ..,. loA. _.. ........ "'"-
....... .........J>Ie_lees. ... ,. ... .,..,. ...... .., ... Appliam 
of tt..trademark(s) or Cerd'lcatlon or lfisina out ol any vkllatJon b7 the 
Applcant cA die termS and conditions ol this Acreernent. 

II. Confidentiality. 

ut. Int. Demko NS wil refrain. without tht Applcam's prior authoriution 
In writlnio from voluntarily dlscJosin&: to dMrd parties secret Information 
which 11 obcalned by ULtnc. Demko M 1n confidenc• rram the Applicant and 
which Is noc alrtady known to Ul. Int. Demko AIS. already availaWe to the 
pubic or subsequently acquired rrom other sources. 

..............,.,.foncolnr. d>e Appllant- that Ullnc. o.m..AJS 
is pamltted to make and retain copies. i\ iu sole discretion, ol any lnforma. 
Cion which has been submitted to U.lnt. Oemko NS In relation co lhe Wort 
• ,..,.,.. Appliam ............. that Ul ... Demko A/S.­
to provide Afpllant's information to certflcatlon bochs as required by 
Ul.._ Demko M ,...r...m..ce oltho Wo<lt Ia< Appllant. App11ant ru.. 
ther recopizes thar.u an lndepen6ent orpnlzatlon teJdn& for pillic safe­
ty, U. h. Oernko NS may from tme co time notify tht pubBc concem~n& 
products then or JnYiously marketed which ttl investiptlons and tests dis­
close art extremely danprous and unsuspectedly hm.rdous. 

12.1ntellectual Property Rights. 

UL Int. Demko NS shal own al copyriaJ!u and ownership lnteresu to any 
Information provided co Appbnt by Ul. h. Demko A/S under chis Aaree· 
ment. This Information includes. but Is not limited to, all documents. reporu. 
opinions. dra~ Cerdfiadons, or other Information wh<ltsoever &iYen to 
Appk> .. .., Ullnc. o.mko NS. 

The Applicant can freely use the Ul Int. Demko /4/S report u a whole. 
whereas use of extracts or worked up resulu requires acceptance In writ· 

""'"' Ullnc. o.mko NS. 
13. Disputes, Governing Law and Consent 

to jurisdiction. 

The va&dity, construction and Interpretation of thiJ Aveement and aU n,hts 
and duties of Ul. Int. Demko A/S and Applicant arU~n& thereunder shal be 
governed by and sub}ect to Danish bw. 

K a dispute arises between the parties in connection with the present Appl.._ 
cation, Applicant hereby irrevocably submits to the )urGdicdon ol the Mari­
time and Commercial Court (Se- os: Handelsretten) ot Copenhapn. 
DeMWk as the proper venue for any dispute. Applicant hereby lrnvoably 
avees that al cbims In respect to such action or proceedirc may be 
heard and determined In such court. NothinJ herein shal effect the lithe ol 
ll.lnt. Demko /4/S to brint any action or proceedinc apinst Appi"ICI.nt or its 
property or assets in the courts or any other jurisd"!Ctions. 

14. Entire Agreement. 

This Agreement constitutes the entire understar¥fing of the parties, and 
there are no representations, vn.rn.nties Of' undertakings nude other than 
as set forth herein. This Agreement may be amended or modified only in 
writing siped by each of the pJrtiel hereto. 

15. Language. 

For those Appliunu whose principal pbce of business is loa.ted in 
Denmark. this Acreement shalt be entered into the Danish languace. which 
shall exclusively ~:overn the meaninz of this A(reement. For an other Apprt­
canu, this Acrcement sholll be entered into solely the Enzljsh language, which 
YWI exclusively pem the meaninz of the A(reement. Any other language 
which may be adopted for this A,reement by the parties hereto Wll be 
deemed u a translation and shall not affect the meani~tJ: ol thl! A(reement. 

Rev. Nov. 2002 

0566 
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DEPARTMENT OF IIEALTII & !lUMAN SERVICES 

. 
From· 

Public lleallh Service 
food and Drug Administration 

Memorandum 

Subject: 

\(cvrn,cr(,;)- N:11nc(s) ~ -~, ~ 
5\0(k) Nurnbcr_l:So~Jl_Q __ ~--- __ 

To: TI1e Record -It is my recommendation that the subject 5\0(k) Notification: 

0 Refused to accept. 

DRequircs additional infomntion (other than refuse to accept) .. 

0'rs substantially equivalent to marketed devices. S tl C'fl\fl~.f(,'2.D ~ 
DNOT substantially equivalent to marketed devices. ~ ~ 
DOther (e.g., exempt by regulation, not a device, duplicate, etc.) 

Is this device subject to Section 522 Postmarkct Surveillance? 

Is this device subject to the Tracking Regulation? 

Was clinical data necessary to support the review of this 5 I O(k)'l 

Is this a prescription device? 

Was this 51 O(k) reviewed by a Third Party? 

Special 51 O(k)? 

Abbreviated 510(k)? Please fill out form on H Drive 5\0k/boilcrs 

Tnrthful and Accurate Statement DRcquested liJ'Enclosed 

PA 5\0(k) sun'unary OR !.irA 5\0(k) statement 

D Thc'rcquired certification and sumn1ary for class Ill devices 

~he.indicati~n for use form 

DYES 

DYEs 

Ga'YES 

I;d'YEs 

DYES 

~s 
DYES 

Combination Product Category (Please sec algorithm on H drive S!Ok!Boilers) Mit 

g-
10' 
0: 
0 
[ia 

D 
lrl' 

Animal Tissue Source D YES fi' NO Material of 11iological Origin D YES V 

. The submitter rcqucjts under 21 CI'R 807.95 (doesn't apply for SEs): 

0 No Confidentiality ~ Confidentiality for 90 days 0 Continued Confidentiality cxccedinr 

Predicate Product Code with class: Additional Product Code(s) with panel (optional): 

R"<cw _§,~~~-~cl-j)/fJ/J~~-- di>J~ . _ ~-
(Branch C.l.•ie I! j I I/. /) . (Brancl•.Codc···) . . (Date.) 

hnal Rcvrcw ---:·p(j'~ ___ 0ps/~"-. ________ _ t)_ __ _ 
(DIVISIOI\ D1rcc1m) j (Date) 
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51 O(k) "SUBSTANTIAL E()UI VA LU\CE" 
lli:CISION-~IA I( IN<; 1'1(()< TSS 

fJC\\ ()..-,I(( I'> ('Ofll['Jf(,j (,1 

G)"'T' 
Lkscripttvc lnformJIJOn 

about New or l\{.llkctcd 
lkvtc.c R.cqunlcd a~ Nadcd 

Docs New De vi NO 
cnt7----->-

Do tht Differences Alter the Intended Not Substantially 

NO 

lndtcation State 

! YES 

Thcrapcut.c/Otar,nosttdctc EfTcC! YES [_quivaknt Dclcrmin:uion 

New Device Has Same lnt ndcd 

u,, '"d G) -srst'"'"'" Equiv.lcn,-

New Intended Us~:": 

(Ill Dcetdmg. May Com•dcr lmpac; on-! 
Safely and Effcnn·cness)1 

New Device Has 0 

Docs New Device Have Same 

Technological Otauctcristics, NO Could the New 
c g Design, Ma!crials, etc? +-- Characteristics Do U1e New Characteristics 

f:\
7 

YIES Affect Safety or __ .,._ Raise NewT ypcs of Safety 

NO \__')An~.: Dmcipti ' Effcc!T~~' oc Efkclivjcncss Questions'~ 
~::=- Om>etcci,tic, Pccmc Enoug~ NO 
t 0 to Ensure Equ1\'akn "1 ....( G) 

Do Accepted Scic11tifte 

Methods Exist for ----' 

Assessing Effects of 
the New Characteristics? 

YES 

NO 

Performance 
Data Required 

G) lYES 

lvc Performance Data Available 
To Assess Effects of New 

NO 

·:·-:-

l'crfonnancc Data Demonstrate 

~""F 
loG) ··substantially Equivakn(' 

[ktcmti nat ion 

Characteristics?•• • 

lYES 

Performance Data Demonstrate 

YES 

lo 

Equivakocc'! 

l 
Q 

-..1~~---j 

NO 

S IO{k) Submi~sions compJcc rKw devices to n1a1kctcd dc,·iccs_ I"OA requests add1toonal info<tnJ:toqu if the rciJ.tionship between 
m::nkctcd <~nd "'prcd•catc'· (prc-Amcndn1Cnts <X t<:dJ.ssificd pDSt-Amcndmcnts.) <lev•vcs IS ~HKicJ.r 

Tin\ d(~cosoOq ,.,. no,.nally based on dcsuipti\'C infonn;uion <~lone. bot luwtcd tcstin:_".lnform;ttlO<I rs somctomcs rcquucd 
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REVISED: 3/14/95 

"SUBSTANTIAL EQUIVALENCE" (SE) DECISION MAKING DOCUMENTATION 

K032203 Special 

Reviewer: Larry J. Brindza 

Division/Branch: OIVD/Division of Immunology and Hematology Devices 

Device Name: HemoCue® Hb 201+ System 

Product To Which Compared (510(K) Number If Known): HemoCue® B-Hemoglobin 
System (K961312, K832020) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Note: 

YES NO 

Is Product A Device X If NO ~ Stop 

Is Device Subject To 510(k)? X If NO ~ Stop 

Same Indication Statement? X If YES ~ Go To 5 

Do Differences Alter The Effect Or If YES ~ Stop NE 
Raise New Issues of Safety Or 

Effectiveness? 

Same Technological Characteristics? X If YES ~ Go To 7 

Could The New Characteristics Affect If YES ~ Go To 8 
Safety Or Effectiveness? 

Descriptive Characteristics Precise X If NO ~ Go To 10 
Enough? If YES ~ Stop SE 

New Types Of Safety Or Effectiveness If YES ~ Stop NE 
Questions? 

Accepted Scientific Methods Exist? If NO ~ Stop NE 

Performance Data Available? X If NO ~ Request 
Data 

Data Demonstrate Equivalence? X Final Decision:SE 

In addition to completing the form on the LAN, "yes" responses to 
questions 4, 6, 8, and 11, and every ''no'' response requires an 
explanation. 
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1. Intended Use: The HemoCue Hb 201 System is used for the quantitative 
determination of hemoglobin in blood using a specially designed analyzer, 
the HemoCue Hb 201+ analyzer, and specially designed microcuvettes, the 
HemoCue Hb 201 Microcuvettes. The HemoCue Hb 201 analyzer is only to be 
used with HemoCue Hb 201 Microcuvettes. 

2. Device Description: The HemoCue technique is based on an optical 
measuring microcuvette of a small volume and a short light path. The 
microcuvette cavity contains reagents deposited on its inner walls. The 
blood sample is drawn into the cavity by capillary action and is mixed 
spontaneously with the reagents. The microcuvette is then placed in the 
HemoCue Hb 201+ analyzer in which the transmittance is assured and the 
hemoglobin level calculated. The microcuvette is made of polystyrene and 
comprises a body having a cavity with a volume of about ~L. The distance 
between the walls of the optical window is 0.130 rnm. which permits 
photometric determination of hemoglobin in undiluted blood. The reaction 
in the microcuvette is a modified azidemethemoglobin reaction. The 
erythrocyte membranes are disintegrated by sodium deoxycholate, 
releasing the hemoglobin. Sodium nitrite converts the hemoglobin iron 
from the ferrous to the ferric state to form methemoglobin which then 
combines with azide to form azidernethernoglobin. The predicate device was 
modified by making the analyzer dimensions smaller. This was achieved by 
conveying the light over a plastic bridge, instead of reflecting it off 
a beam splitting mirror. The light itself has not been changed. The 
shape of the microcuvette was changed so that it will fit only in the Hb 
201+ analyzer. 

EXPLANATIONS TO "YES" AND "NO" ANSWERS TO QUESTIONS ON PAGE 1 AS NEEDED 

7. Explain how descriptive characteristics are not precise enough: 

Performance data are necessary to assure the effectiveness of the 
device. 

ll.Explain how the performance data demonstrates that the device is or is 
not substantially equivalent: 

Accuracy, precision, linearity, and interference data demonstrate the 
substantial equivalence of the device. 
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SUU.I NINC CIIIU\US·r 
1 ()IZ AU I'!\ I MAI\1\FT NOTIFICATION [SIO(k)j SUBMISSI()NS 

510(\c) Number: ______ _ 

The cover letter clearly identifies the type of 51 O(k) submission as (Check the 

appropriate box): 

0 Special 51 O(k) Do Sections I and 2 

0 Abbreviated 5 !O(k) Do Sections I, 3 and 4 

ll Troditional 51 O(k) or no identification provided Do Sections I and 4 

Section 1: Required Elements for All Types of 510(k) submissions: 

--------------- ----------------- ------ - ---- - - --- -----·--
Present or Missing 0 

-- Ad cq u at<:__ In a d c 'l"'l_t 
Cover letter, containing the clements listedon pa[,C 3-2 of the 
Premarket Notification [510)] Manual. 

~)e of Contents. 
·-~-------·--

Truthful and Accurate Statement. 
Device's Trade Name, Device's Classification Name and 
Establishment Re~istration Number. 
Device Classification Regulation Nwnber and Regulatory Status 

. (Class f, Class II, Class Ill or Unclassified). 
Proposed Labeling including the material listed on page 3-4 of the 
Premarket Notification (SIOlJ Mattual. · 
Statement of Indications for Use dut is on a separate page in the 
premarket submission. · 
Substantial Equivalence Comparison, including comparisons of 
the new device with the predicate in areas tint are listed on page 
3-4 of the Premarket Notification (5 !0)] Manual. 
510(k) Summary or 51 0~) Statement. 
Description of the device (or modification of the device) including 
diagr;uns, cnt;inccrlng drAwings, photographs or service nunuals_ 

!Identification of legal I)' marketed eredicatc device.::· 
Compliance with perfomuncc standards. •:· [See Section 514 of 

_ti_>~_Aa_'li:~J:l_C_I_"""\ ~=.:_SL_(d)J~-cc-~~------·-.--~ 
-------~ ----

Cbss I I I CcrtdlcHIOil ;md Sun111U1)'-_ '· :' 
J~in;lC;~JCC'~J;Z;tio~-~~sdosurc St;ncn~~~l~f~~To(k) -· ---

-------- -------

notifications with a clu11ol stu<Jx ,,. [See 21 CFR 807.87 jJJ 

--~-!-~~}"Ri_~-\~~-~~ifi~-rloi! ::-::-:-=~==-=--= -=~=--==-~~=~--= =--=-=~-=-- ~---~-
. M01y not be appltoblc for Speed S 1 O(k}s q 

f\cquircd for Cbss Ill devices, only. 
-Sec I'"[,CS} 12 01nn _l-1 3 in dJC Prcnnrkct Notification [510)] Manual and the 

Convcntcncc Kits lmerun [Zq·,uLttol)' Culd:HICc 
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-N;uw.--:-t-~Jd ~.tO~.)- m-~:llLcr (,f d11' ~~~JhlnHkJ~s own, unnHHhflni 

J~_cd~~:t1_c_ de:-_:·---~-~-~~_ 
t\ ~~<'sorpuon of tbe mo;_hflcd dcvtcc and A comp:tuson to th~.· 

r's !c <kxlcc. 

A statcrncnt that the intended the 
modified deviCe, as described in its labeling arc U1C same as the 
intended uses ~nd indications for the subrn..itter's unmpd.iftcd 

Reviewer's that the modification~has not 

fundamental scientific technology of the svbmitter's predicate 
device~ 

A Design Control ActiYitics Summary that includes the 

:1 of RJ-sk An:1lpis method(s) used to ::tssess the 

unpa<-t of the mod!llouon on th<: devJV' :md its components, and 

t!1e n::;ults Q( the :!.na.1rsts --~--··· -----~ ~--~------~~--~~~-~ _ ~-~-I~~ --~~---~~~-l 
b_ B:~scd on the Rtsk l\n:tlysr;, an tdennfication of the rc'lui1cd 
vcrifrcnion :~nd ntljd;~t.ion activiucs, mdudwg the methods or 
tests used and the tance critena to be: 

c t\ OC'datation of Conformjty with design controls that indudes 

I fLidtq uatc 

ot r..tt~slng 

the follow· stat<:::!ncms: 
~--~c--;~-;-c~-~~~~-o----~-1 -------~--~~-~ 

l\ statement th:H, as re<JUtrtd by the risk :tnairsis, ~~u 
verification ::wd validation :activities were ped()rmed by the 

designated indJVidual(s) and the results of the activities 
dcmonstr::lt<~d dut the prede:tennined acceptance criteria were 
met 11lis statement is s1gned by the individual responsible 
for those cicuhr activities. 

A stat.ement that m:JOU is fn conformance 
with the design conuol procedure requirements as specified 
in 21 CFR 82030 and the records >re available for review. 
'Jlus statement is s1gncd by the individual responsible for 
cl,ose acli\•iucs. 

Section 3: Required Gkments for an ABBREVIATED 510(k)* submission: 

r Present 

~---~~----~--~-~~~---·--~-~~ ~ ~-~~~-~-. ~--~ -~-~--~ 

For a -SubmJsslon. whl(h reliCS on a gtnd;wcc docutncnt and/ or 
spco:d (<HH!ol(c>), ::t snmnv•ry report that describz·s how the 
gu1zbncc :Hh.t/oJ ~.pccul cwHr._>l(s) w:t-s used to :-oddrcss the rtsks 
aS>zKJ:tH.:d wnh thz' p;nonl(;n dn·ICc tj'p<?- (If :1 m;JnuL1cturcr 

ck:cc; to \l;;e An :.hcrll:lfc :tppro.:tdJ to .1ddrcss :a p:u-ucubr nsk, 

_ _s_~~~-(~~~:1! zk:!_:~~~~~~uld l~~ptO\'Idc~~~J:'stify th:o __ ~epro~_~h.) 
1 :or :1 subm1s-ston. wl11d1 relics on ;1 rccogni:rcd St:;{nd;~td, ;------~-~~ 

d.~.;-hnnion of conforrnny {For ::.listing of the rC:(lOtrcd ck:n1cnt:s 

of ~l .:!._-_.._ bt~HHm of cuntvtmlt)', SEE Required El~rnen(S f-or ;:t 

n(-~_-br:uton (If Confo~ r_ni<y (0 ~~-g~~CQ~l;_~cd St~t:_<htrd? '-vhich 

lnadequ 
<H Mlssi 
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'h p11 ·,tuf .\ 1d1 dll" :d::,Q.) !Judd') OJl dH:! I_ <h:~~·~·} ______ _ 
ror .1 \llhllll)\1011, \dll(-~~ reliCS Oil .I f("(Of,lliZCd ~l.uH.J.nd \VJI!Joul ,l 

dccl.u-.ni(Jrl of C()tJforllH()', .1 ~l.ltcmcnl tlut the m:tnufanurer 

t!Hcnds to conform to ;t recognized .'>t.llld.trd and tlut supponlng 
d .1t.1 will be :1 v .1ih Lie bel u_rc rlLH k,1 Jl'f; t_l~c_cJr:vic:c, __ 
-f ;-<;r-~~ ~-~~)I m ~si-Z)~~ ,-\;:hie h relics on .1 non- rccor,nl 1 L'd sL1nd.u(l ~ kn 

has been historically accepted by FDA,> statement that the 
manufacturer intends to conform w a recognized st:llldard and 
that supportir2&_ dara ,;U be available before marketing the device. 
For a submission, which relics on a non-recognized standard that 
has not been historically accepted by FDA, a statemem that the 
manufacturer intends to conform w a recognized standard and 
that supporting data Will be available before marketing the device 
and any additional infom1ation requested by the reviewer in order 
to determine substantial equivalence. -
Any additional infom10tion, which is not covered by the guidance 
documem, special control, recognized standard and/ or non­
rccogniz<>d standard, in order to determine substamial 

~q~i~:~_cn~~:__ ________________________________________ _ 

-When completing the review of Jn JbbreviJtcd SIO(k), please Ell out an 
Abbreviated Standards Data Form Qocated on the H drive) and list all the guidance 

documents, special controls, rccognizl'd standards and/ or non-recognized 
standards, wlrich were noted by the sponsor. 

Section 4: Additional Requirements for ABBREVIATED and TRADITIONAL 
SJO(k) submissions (If Applicable): 

---
Present Inad~quat 

or Missin· 
a) Biocompatibiuty data for aU patiem-contaaing materials, OR 

certification of identical material/formulation; 
b) Sterilization and explr..tion dating information: 

___i) !d - n..mW rl f T -u) v;u atiD 10 a sten J?a[Jon 

:~~ S8l 
-- . __packilftlj',. . 
---YHJ~o :..Jl)'J:DgCUlrcr ______ 
_ ___y,)_EID__ccstdn<:S ----
'~--~r) radiar_iruuio~ 
·1----->'ii.i(,.JJ:adtt.ionaLMilllil~OnciradiLional_MerlJod 
1_4_ So ~?rc _f2 __ o~~~~~lLHion~--~-------

Items 1.oith chcc/.:5 in t/;c "Present or Adequate" colu!llll do not require c additional 
information franz the sponsor. ltcuzs 1.uit!J checks 1:11 the'' Jdissing or Inadequate" 
rolun111 lTIHSl be sulnru.flcd before substauti'lJC rcviczv of the docunzcnt. 

Passed Scrcenin~) Yes No 
,_;> ---------

1\.cvic'i\'{T: 
----------

Concucn:ncc by Review Brand1: _ 
-- ---- --- ----

!D 
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I ) .H ( ... 

'n1e deficiencies idenLified above represemthe is;ucs that we believe need to be resolved 
before our review of your 510(k) submission can be successfully completed_ In developing 
the deficiencies, we carefully considered the statutory cnteria as defined in Section 5 13(~ of 
the federal f'ood, Drug, and Cosmetic Aa for de-tennining substmtial equivalence of your 
device_ \Y/e also considered the burden that may be incwred in your attempt to respond to 
the deficiencies. We believe that we have considered the least burdensome approach to 
resolving these issues. If, however, you believe that infonnation is being requested that is _ 
not relevant to the regulatory decision or that there is a less burdensome way to resolve the 
issues, you should follow the procedures out~ned in the "A Suggested Approach to 
Resolving Least Burdensome Issues" document. It is available on our Center web page at: 
http:! I www_fda.gov I cdr hi modactllcastburdensornc.htrnl 

,, 
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Internal Administrative Form 

-

YES 
1. Did the firm requesrexpedited review? 
2. Did we grant expedited review? 

3. Have you verified that the Document is labeled Class Ill for GMP 
purposes? 

4. If, not, has POS been notified? 
5. Is tile product a device? 
G Is the device exempt from 51 O(k) by regulation or policy? 
7. Is the device subject to review by CDRH? 

I 
8. Are you aware that this device has been the subject of a previous NSE-

decision? 
9. If yes, does this new 510(k) address the NSE issue(s), (e.g., 

pertorrnance data)? 
10.Are you aware of the submitter being the subject of an integrity 

investigation? 
11.lf, yes, consult the ODE Integrity Officer. [{{~:..;~~:.~ 

12. Has the ODE Integrity Officer given permission to proceed with Jhe 
;j'~$i<'~·~~ .. 

review? (Blue Book Memo #191-2 and Federal Register 90N0332, 
September 10. 1991. 

-
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To: THE FILE 

SPECIAL 51 O(k): Device Modification 
ODE Review Memorandum 

RE: DOCUMENT NUMBER K032203 

This 510(k) submission contains information/data on modifications made to the SUBMITIER'S own 
Class II, Class Ill or Class I devices requiring 510(k). The following items are present and acceptable 
(delete/add items as necessary): 

1. The name and 51 O(k) number of the SUBMITIER'S previously cleared device. (For a 
preamendments device, a statement to this effect has been provided.) 

2. Submitter's statement that the INDICATION/INTENDED USE of the modified device as described in 
its labeling HAS NOT CHANGED along with the proposed labeling which includes instructions for 
use, package labeling, and, if available, advertisements or promotional materials. 

3. A description of the device MODIFICATION(S), including clearly labeled diagrams, engineering 
drawings, photographs, user's and/or service manuals in sufficient detail to demonstrate that the 
FUNDAMENTAL SCIENTIFIC TECHNOLOGY of the modified device has not changed. 

This change was for reducing the size of the physical dimensions of the analyzer and to change the 
shape of the microcuvette. 

4. Comparison Information (similarities and differences) to applicant's legally marketed predicate 
device including, labeling, intended use, physical characteristics, clinical performance data (accuracy, 
precision, linearity, and interference), and software documentation. 

5. A Design Control Activities Summary which includes: 
a) Identification of Risk Analysis method(s) used to assess the impact of the modification on the 

device and its components, and the results of the analysis 
b) Based on the Risk Analysis, an identification of the verification and/or validation activities 

required, including methods or tests used and acceptance criteria to be applied 
c) A declaration of conformity with design controls. The declaration of conformity should include: 

i) A statement signed by the individual responsible, that, as required by the risk analysis, all 
verification and validation activities were performed by the designated individual(s) and the 
results demonstrated that the predetermined acceptance criteria were met, and 

ii) A statement signed by the individual responsible, that the manufacturing facility is in 
conformance with design control procedure requirements as specified in 21 CFR 820.30 and 
the records are available for review. 

6. A Truthful and Accurate Statement, a 510(k) Summary or Statement and the Indications for 

Use Enclosure (and Class Ill Summary for Class Ill devices). 

The labeling for this modified subject device has been reviewed to verify that the indication/intended use 
for the device is unaffected by the modification. In addition, the submitter's description of the particular 
modification(s) and the comparative information between the modified and unmodified devices 
demonstrate that the fundamental scientific technology has not changed. The submitter has provided the 
design control information as specified in The New 51 O(k) Paradigm and on this basis, I recommend the 
device be determined substantially equivalent to the previously cleared (or their preamendment) device. 

(Reviewer's Signature) 
Comments 

revised:3/27/98 

e.-.z.z.--o3 
(Date) 

!3 
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PHONE MEMO 

Date: 8-22-03 

Between: Larry J. Brindza., Scientific Reviewer, Division of Immunology and 

Hematology Devices, -!::u 
OIVD, HFZ-440 

And: Mr. Joel Slomoff, onsultant to HemoCue AB of Sweden 

Subject: HemoCue Hb 201+ System 

To: The Record: K032203, Special 

Phone call to Mr. Slomoff to clarify a notation on his cover letter for the submission. A 
notation is made on the first page of the cover letter: Device Modification, HemoCue 
Incorporated, Blood Glucose Analyzing System. I didn't see anything in the submission 
attempting to claim the HemoCue glucose test was a part of the Hb 201 +System and so I 
just wanted to confirm that the glucose test was not a part of this submission. Mr. 
Slomoff said the term "Blood Glucose Analyzing System" was a mistake and should not 
have appeared on the cover letter. I told Mr. Slomoffl was finishing the submission. 
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