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2.2 Screening Checklist for all Premarket Notification [510(k)] Submissions 

 
510(k) Number: ________________  
 
The cover letter clearly identifies the type of 510(k) submission as (Check the appropriate box):  
 

  Special 510(k) - Do Sections 1 and 2 

  Abbreviated 510(k) -   Do Sections 1, 3 and 4 
X  Traditional 510(k) or no identification provided - Do Sections 1 and 4 
  
Section 1: Required Elements for All Types of 510(k) submissions: 
   Present or 

Adequate 
Missing or 
Inadequate 

 Cover letter, containing the elements listed on page 3-2 of the 
 Premarket Notification [510)] Manual. 

  Sec 3    

 Table of Contents.   Sec 0    
 Truthful and Accurate Statement.   Sec 4    
 Device’s Trade Name, Device’s Classification Name and 
 Establishment Registration Number. 

  Sec 2    

 Device Classification Regulation Number and Regulatory Status 
 (Class I, Class II, Class III or Unclassified). 

  Sec 2, 3    

 Proposed Labeling  including the material listed on page 3-4 of 
 the Premarket Notification [510)] Manual. 

  Sec 13    

 Statement of Indications for Use that is on a separate page in  
 the premarket submission. 

  Sec 4    

 Substantial Equivalence Comparison, including comparisons of  
 the new device with the predicate in areas that are listed on page 
 3-4 of the Premarket Notification [510)] Manual. 

  Sec 12    

 510(k) Summary or 510(k) Statement.   Sec 5    
 Description of the device (or modification of the device)  
 including diagrams, engineering drawings, photographs or  
 service manuals. 

  Sec 11    

 Identification of legally marketed predicate device. *   Sec 12    
 Compliance with performance standards. * [See Section 514 of  
 the Act and 21 CFR 807.87 (d).] 

  Sec 18    

 Class III Certification and Summary. **   Sec 7    
 Financial Certification or Disclosure Statement for 510(k) 
 notifications with a clinical study. * [See 21 CFR 807.87 (i)] 

  Sec 8    

 510(k) Kit Certification ***   Sec 11    
*          - May not be applicable for Special 510(k)s. 
**        - Required for Class III devices, only.  
***      - See pages 3-12 and 3-13 in the Premarket Notification [510)] Manual and the  

Convenience Kits Interim Regulatory Guidance. 
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Section 2: Required Elements for a SPECIAL 510(k) submission: 
   Present Inadequate 

or Missing 
 Name and 510(k) number of the submitter’s own, unmodified  
 predicate device. 

  N/A    

 A description of the modified device and a comparison to the 
 sponsor’s predicate device. 

  N/A    

 A statement that the intended use(s) and indications of the modified  
 device, as described in its labeling are the same as the intended uses  
 and indications for the submitter’s unmodified predicate device. 

  N/A    

 Reviewer’s confirmation that the modification has not altered the  
 fundamental scientific technology of the submitter’s predicate device. 

      

 A Design Control Activities Summary that includes the following  
 elements (a-c): 

      

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. 

  N/A    

b) Based on the Risk Analysis, an identification of the required  
      verification and validation activities, including the methods or tests 
      used and the acceptance criteria to be applied. 

  N/A    

c) A Declaration of Conformity with design controls that includes  
       the following statements:  

  N/A    

 A statement that, as required by the risk analysis, all verification and 
 validation activities were performed by the designated individual(s)  
 and the results of the activities demonstrated that the predetermined  
 acceptance criteria were met.  This statement is signed by the  
 individual responsible for those particular activities. 

  N/A    

 A statement that the manufacturing facility is in conformance with the 
 design control procedure requirements as specified in 21 CFR 820.30  
 and the records are available for review. This statement is signed by  
 the individual responsible for those particular activities. 

  N/A    

 
Section 3: Required Elements for an ABBREVIATED 510(k)* submission: 
   Present Inadequate 

or Missing 
 For a submission, which relies on a guidance document and/or special 
 control(s), a summary report that describes how the guidance and/or  
 special control(s) was used to address the risks associated with the  
 particular device type.  (If a manufacturer elects to use an alternate  
 approach to address a particular risk, sufficient detail should be 
 provided to justify that approach.) 

  N/A    

 For a submission, which relies on a recognized standard, a declaration  
 of conformity [For a listing of the required elements of a declaration of 
 conformity, SEE Required Elements for a Declaration of   
 Conformity to a Recognized Standard, which is posted with the 
 510(k) boilers on the H drive.] 

  N/A    
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   Present Inadequate 
or Missing 

 For a submission, which relies on a recognized standard without a    
 declaration of conformity, a statement that the manufacturer intends to 
 conform to a recognized standard and that supporting data will be  
 available before marketing the device. 

  N/A    

 For a submission, which relies on a non-recognized standard that has 
 been historically accepted by FDA, a statement that the manufacturer  
 intends to conform to a recognized standard and that supporting data  
 will be available before marketing the device.   

  N/A    

 For a submission, which relies on a non-recognized standard that has  
 not been historically accepted by FDA, a statement that the  
 manufacturer intends to conform to a recognized standard and that  
 supporting data will be available before marketing the device and any 
 additional information requested by the reviewer in order to determine  
 substantial equivalence. 

  N/A    

 Any additional information, which is not covered by the guidance  
 document, special control, recognized standard and/or non-recognized  
 standard, in order to determine substantial equivalence. 

  N/A    

*   - When completing the review of an abbreviated 510(k), please fill out an Abbreviated Standards Data Form 
(located on the H drive) and list all the guidance documents, special controls, recognized standards and/or non-
recognized standards, which were noted by the sponsor. 
 
Section 4: Additional Requirements for ABBREVIATED and TRADITIONAL 510(k)  
      submissions (If Applicable): 

 Present Inadequate 
or Missing 

a) Biocompatibility data for all patient-contacting materials, OR   
       certification of identical material/formulation: 

 N/A   

  b)   Sterilization and expiration dating information:  Sec 14    
i)   sterilization process       
ii)  validation method of sterilization process       
iii) SAL       
iv)  packaging       
v)   specify pyrogen free       
vi)  ETO residues       
vii) radiation dose       
viii) Traditional Method or Non-Traditional Method       

  c)   Software Documentation: Sec 16    

Items with checks in the “Present or Adequate” column do not require additional information from the sponsor.  
Items with checks in the “Missing or Inadequate” column must be submitted before substantive review of the 
document. 
Passed Screening _____Yes   _____No 
Reviewer: ___________________________________________ 
Concurrence by Review Branch: ________________________  
Date: __________________                 
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December 23, 2011 
 
Food and Drug Administration 
Center for Devices and Radiological Health 
Office of Device Evaluation 
Document Mail Center WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002  
 
Re: 510(k) Notification for Vantera® Clinical Analyzer for use with the NMR LipoProfile 
test 
 
Dear Sir or Madam: 
 
In accordance with Section 510(k) of the Federal Food, Drug, and Cosmetic Act, 
LipoScience, Inc. hereby notifies the Food and Drug Administration (FDA) of its intent 
to market a new device, the Vantera Clinical Analyzer for use with the NMR LipoProfile 
test.   
 
The Vantera Clinical Analyzer is a Nuclear Magnetic Resonance (NMR) based clinical 
chemistry analyzer operating under the same NMR-based technology as the LipoScience 
NMR Profiler System.  Like other clinical chemistry analyzers, the Vantera Clinical 
Analyzer automates specimen handling, sample preparation, data acquisition, results 
calculation and all interfaces to the clinical laboratory infrastructure.  Like the NMR 
Profiler, the Vantera provides quantitative measure of multiple analytes in blood plasma 
and serum using nuclear magnetic resonance spectroscopy.  The Vantera Clinical 
Analyzer has been developed under FDA design controls and is manufactured per FDA 
regulations specified in 21 CFR 820.  The Vantera is intended to run multiple in vitro 
diagnostic tests utilizing NMR technology.  The initial menu will consist of the same 
analytes run in the FDA cleared NMR LipoProfile test (k111516), a cardiovascular 
diagnostic test that uses NMR spectroscopy to uniquely provide rapid, simultaneous, and 
direct measurement of LDL-P, HDL-C and Triglycerides.   
 
Please note that the Vantera® Clinical Analyzer was identified as “Numera” during the 
initial development phase.  As a result, some development documents referenced in this 
submission may still utilize the previous name.  References to the Vantera system and the 
Numera system are identical in their meaning. 
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LipoScience, Inc. is submitting this Traditional 510(k) Notification for the Vantera 
Clinical Analyzer for use with the NMR LipoProfile® test.  Per the instructions accessed 
at “Electronic Copies for Pre-Market Submissions”, an electronic copy is being provided 
with the submission and it is an exact duplicate of the original paper submission. 
 
 
TYPE OF SUBMISSION 

Traditional 
 

PAYMENT IDENTIFICATION NUMBER 
 The MDUFMA PIN is  
 
REFERENCE 510(k) NUMBER 
 K073506, March 7, 2008 
 K111516, September 27, 2011 
 
DEVICE TYPE 
 
The Vantera Clinical Analyzer is a clinical laboratory analyzer that employs nuclear 
magnetic resonance spectroscopic detection to quantify multiple analytes in biological 
fluid specimens, specifically blood plasma and serum.   
 
MODEL NUMBER AND NAME  

003-00095ADH – Vantera System 
             
SUBMITTER 

LipoScience, Inc 
2500 Sumner Boulevard 
Raleigh, NC 27616 

 
OFFICIAL CORRESPONDENT 

 
Suzette Warner 
Regulatory Affairs Manager 
Tel – (919) 256-1326 
Fax - (919) 256-1149 
Email – suzette.warner@lipocscience.com 
 

CONFIDENTIALITY  
 
We request as outlined under 21 CFR 807.95 that FDA treat this premarket notification 
and our intent to market as confidential commercial information under the conditions and 
requirements of CFR 807.95. 
 
 

(b)(4) 
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CLASSIFICATION 
 
CFR 862.2570, Instrumentation for clinical multiplex test systems 

 CFR 862.1475, Lipoprotein Test System 
 CFR862.1705, Triglyceride Test System 
 CFR 862.1660, Quality Control Material 
 CFR 862.1150, Calibrator 
  
CLASS 
 Class II (Special Controls) 
 Class I 
 
PANEL 
 Clinical Chemistry (75) 
 
 
 
PRODUCT CODE 
 NSU, Instrumentation for Clinical Multiplex Test Systems 
 MRR, Lipoprotein test system 

LBS, Lipoprotein test system 
CDT, Triglyceride test system 

 JJY, Quality Control Material 
 JIT, Calibrator 
 
PREVIOUS FDA DOCUMENTS 

510(k) #k063841- NMR LipoProfile test and NMR Profiler, Control; cleared by 
FDA on July 23, 2008. 
510(k) #k111516 NMR LipoProfile test and NMR Profiler; cleared by FDA on 
September 27, 2011.  

 
BASIS FOR THE SUBMISSION 

This is a new instrumentation for clinical multiplex system to be used with NMR 
LipoProfile test. 
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Table of Contents    
 

OVERVIEW OF VOLUMES 
 
Volume No. Section 

1 Section 1: Medical Device User Fee Cover Sheet (Form FDA 3601)  
Section 2: CDRH Premarket Review Submission Cover Sheet  
Section 3: Certification of Compliance with Clinical Trials 
Section 4: 510(k) Cover Letter 
Section 5: Indications for Use Statement  
Section 6: 510(k) Summary  
Section 7: Truthful and Accuracy Statement  
Section 8: Class III Summary and Certification  
Section 9: Financial Certification or Disclosure Statement  
Section 10: Declarations of Conformity and Summary Reports  
Section 11: Device Description  
Section 12: Executive Summary  
Section 13: Substantial Equivalence Discussion  
Section 14: Proposed Labeling  
Section 15: Sterilization and Shelf Life  
Section 16: Biocompatibility 

2 Section 17: Software  

3 Section 18: Electrical Safety  

4 Section 19: Performance Testing – Bench (Analytical Performance)  

5 Section 20: Performance Testing – Animal  
Section 21: Performance Testing – Clinical  
Section 22: Other – Glossary 
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Section 5: Indications for Use Statement 
 
As required, we have prepared the Indications for Use statement on a separate page 
without headers. 
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Indications for Use Form 
 

 
510(k) Number (if known):   ___Not Known at this time_____(To be assigned) 
 
Device Name: Vantera® Clinical Analyzer 
 
Indications for Use:  
 
The Vantera® Clinical Analyzer is an automated laboratory test analyzer which measures 
the 400 MHz proton nuclear magnetic resonance (NMR) spectrum of clinical samples to 
produce signal amplitudes, converting these signal amplitudes to analyte concentration.  
The device includes a 400 MHz NMR spectrometer and software to analyze digitized 
spectral data.  This instrumentation is intended to be used with NMR based assays to 
detect multiple analytes from clinical samples. 
 
 
 

 Prescription Use _______ (Part 
21 CFR 801 Subpart D) 

AND/OR Over-The-Counter Use _______ 
(21 CFR 801 Subpart C)  

 
 
 (PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE OF 

NEEDED)  

 
 
________________________________________________________________ 

Concurrence of CDRH, Office of In Vitro Diagnostic Devices (OIVD)  
______________________________ Division Sign-Off Office of In Vitro Diagnostic 
Device Evaluation and Safety  
510(k)____________________ 
 
 
 
         
 
         Page 1 of 1 _ 
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Indications for Use Form 
 

 
510(k) Number (if known):  Not Known at this Time______(To be assigned)  
 
Device Name: NMR LipoProfile® test on Vantera® Clinical Analyzer 
 
Indications for Use:  
 
The NMR LipoProfile® test, when used with the Vantera® Clinical Analyzer, an 
automated NMR spectrometer, measures lipoprotein particles to quantify LDL particle 
number (LDL-P), HDL cholesterol (HDL-C), and triglycerides in human serum and 
plasma using nuclear magnetic resonance (NMR) spectroscopy.  LDL-P and these NMR-
derived concentrations of HDL-C and triglycerides are used in conjunction with other 
lipid measurements and clinical evaluation to aid in the management of lipoprotein 
disorders associated with cardiovascular disease.   
 
 
 
 

 Prescription Use _______ (Part 
21 CFR 801 Subpart D) 

AND/OR Over-The-Counter Use _______ 
(21 CFR 801 Subpart C)  

 
 
 (PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE OF 

NEEDED)  

 
 
________________________________________________________________ 

Concurrence of CDRH, Office of In Vitro Diagnostic Devices (OIVD)  
______________________________ Division Sign-Off Office of In Vitro Diagnostic 
Device Evaluation and Safety  
510(k)____________________ 
 
 
 
         
 
         Page 1 of 1 _ 
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13.1 Table of Comparison and Differences vs. Predicates 
We will present a comparison of the proposed device, Vantera® Clinical Analyzer, and the 
predicates Table 13-1 through Table 13-2 and then discuss the similarities and differences. 
 
The predicate instrument comparison is broken into several categories: 
 

• Intended Use 
• Technology 
• Multi-Analyte 
• Detection Method 
• System Fluidics 
• Specimen Sampling and Handling 
• System Calibration 
• Quality Control Checks 
• Specimen ID 
• Data Acquisition 

 
The predicate assay comparison is broken into several categories: 

 
• Intended Use 
• Patient Population 
• Analyzer 
• Instrument Platform 
• Specimen 
• Reagent and Materials 
• Spectral Deconvolution Computational Method 
• Reference Range 
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14.1.6 Vantera Clinical Analyzer Rating Labels 
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14.1.7 Proposed NMR LipoProfile Product Insert - DRAFT 
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NMR LipoProfile® test on Vantera® Clinical Analyzer by LipoScience  

For In Vitro Diagnostic Use 

INTENDED USE 

The NMR LipoProfile® test by LipoScience, used with Vantera® Clinical Analyzer, an 
automated NMR spectrometer, measures lipoprotein particles to quantify LDL particle 
number (LDL-P), HDL cholesterol (HDL-C), and triglycerides (TG) in serum and plasma 
using nuclear magnetic resonance (NMR) spectroscopy.  LDL-P and these NMR-derived 
concentrations of triglycerides and HDL-C are used in conjunction with other lipid 
measurements and clinical evaluation to aid in the management of lipoprotein disorders 
associated with cardiovascular disease.   

SUMMARY AND EXPLANATION 

Lipoprotein (HDL, LDL, and VLDL) particles play key roles in atherogenesis and their 
concentrations in plasma or serum are important cardiovascular disease (CVD) risk factors. 
For clinical use, lipoprotein levels are traditionally estimated by measuring one or more of 
their lipid constituents.  The cholesterol within LDL and HDL particles (LDL-C and HDL-C) 
is used to approximate serum or plasma LDL and HDL levels, while total plasma triglycerides 
approximate VLDL levels.  The NMR LipoProfile® test by LipoScience employs a novel 
automated process to measure NMR signals from LDL, HDL, and VLDL particles 
simultaneously [1].  The detected lipoprotein signals are proportional in amplitude to the 
numbers of lipoprotein particles emitting the signals, enabling a calculation of their 
concentrations.  LDL is reported in terms of particle numbers (LDL-P) providing another 
measure of a patient’s LDL level. 

Lipoproteins that interact with the arterial wall set in motion the cascade of events leading to 
atherosclerosis [2]. LDL is the major atherogenic lipoprotein and is identified in ATP III 
guidelines as the primary target of treatment for reducing coronary heart disease risk [3]. 
According to a report from the American Diabetes Association (ADA) and American College 
of Cardiology (ACC), measurement of LDL-C may not accurately reflect the true burden of 
atherogenic LDL particles, especially in those patients with the typical lipoprotein 
abnormalities of cardiometabolic risk [4].  The ADA/ACC report also states that 
measurements of apolipoprotein B or LDL-P may more closely quantitate the atherogenic 
lipoprotein load. [4]  Thus, they may aid in the management of patients with elevated risk of 
CVD.  LDL-P measured by the NMR LipoProfile® test by LipoScience has been shown to be 
a determinant of CVD risk in two prospective case-control studies [5, 6].  
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14.2 Promotional Information 
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14.3 Vantera Clinical Analyzer User’s Manual 
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User’s Manual 
Version 5.0  

December 9, 2011 
80-001-01-UM 

 
 

 

Vantera® Clinical Analyzer 
For In-vitro Diagnostic Use 

 

 
 
 

LipoScience, Inc. 
2500 Sumner Blvd. 
Raleigh, NC  27616 

Main: 877-547-6837 or 919-212-1999 
Technical Assistance Center: 866-799-5297 

www.liposcience.com 
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Copyright © 2011 LipoScience, Inc. 

All rights reserved. This manual is protected by copyright. No part of this manual may be reproduced 
in any form or by any means, including photocopying or digital scanning, without written permission 
from LipoScience, Inc. 

NMR LipoProfile® test is a registered trademark of LipoScience, Inc. 

Vantera® Clinical Analyzer is a registered trademark of LipoScience, Inc. 
 

FCC Part 15: This device complies with Part 15 of the FCC Rules. Operation is subject to the 
following two conditions: (1) this device may not cause harmful interference, and (2) this device must 
accept any interference received, including interference that may cause undesired operation. 
 
ICES-003: This Class A digital apparatus complies with Canadian ICES-003. Cet appareil numérique 
de la classe A est conforme à la norme NMB-003 du Canada. 
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Safety Overview 

Summary of warnings and cautions 
CAUTION 

Cautions alert you to situations when failure to observe instructions could 
result in serious damage to equipment or loss of data. 

WARNING 

Warnings alert you to potentially hazardous situations that could result in 
serious injury or death to humans or animals, or significant property damage. 

Observe the following precautions during operation of the instrument. Failure 
to comply with these warnings may result in instrument damage, injury, or 
death. 

Intended use 

WARNING: Follow all instructions provided by the manufacturer for the 
operation of this device. 

User injury or impairment may result if the system is used in a manner not 
specified by manufacturer. Refer to “Statement of intended use” on page 1. 

Technical assistance 

WARNING: Contact the LipoScience Technical Assistance Center at 
866-799-5297 if there is any system malfunction that you cannot 
resolve. 

Equipment access 

WARNING: In the event of a system failure, do not open or remove any 
user accessible covers until it is determined that the user is safe from 
moving parts. 

CAUTION: Maintain a 3-ft unobstructed access area around the device. 

Equipment damage may result if there is not adequate access to the mains 
power switch and to the liquid nitrogen and liquid helium fill valves. 
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Asphyxiation 

WARNING: Leave the area immediately in the event of a magnet 
quench. 

If the magnet should quench (a sudden release of extremely cold liquids or 
gasses from the top of the magnet), leave the area immediately. A sudden 
release of helium or nitrogen liquids or gases can rapidly displace oxygen in 
an enclosed space creating a possibility of asphyxiation. Do not return until 
the release of cryogens has stopped and the room has been ventilated so 
that oxygen level returns to normal. 

WARNING: Ensure that the laboratory meets or exceeds minimum room 
size and ventilation requirements. 

In the unlikely event of a magnet quench, the ventilation system will permit 
your safe evacuation from the laboratory. 

WARNING: Do not remove the relief valves on the vent tubes. 

Relief valves prevent air from entering the nitrogen and helium vent tubes. 
Air that enters the magnet contains moisture that can freeze, causing 
blockage of the vent tubes and possibly extensive damage to the magnet. It 
could also cause a quench. The relief valves should always be secured on 
the vent tubes, except when transferring nitrogen or helium. 

CAUTION:  Check helium and nitrogen gas flow meters daily. 

Record the gas flow readings to confirm appropriate operating levels. The 
readings will vary somewhat because of changes in barometric pressure. If 
the readings for either gas should change abruptly, contact the Technical 
Assistance Center (TAC). Failure to correct the cause of abnormal readings 
could result in extensive equipment damage. 

Biohazard exposure 

WARNING: Assume that all specimens, control materials, waste fluids, 
leaks, and spills contain potentially infectious biological material.  

Handle all specimens, control materials, and waste fluids in accordance with 
Universal Precautions, including the use of Personal Protective Equipment 
(PPE), as prescribed in package inserts and in accordance with your 
standard laboratory operating procedures. Clean and disinfect all leaks and 
spills. 
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Chemical exposure 

WARNING: Observe all handling instructions on the manufacturer’s 
package, including the use of Personal Protective Equipment (PPE), for 
all instrument fluids and cleaning agents.  

Skin or eye contact with instrument fluids and cleaning agents may be 
hazardous.  

Electrical shock 

WARNING: Only qualified service personnel shall remove equipment 
covers or perform internal instrument adjustments. 

Dangerous high voltages that can kill or injure exist inside the instrument.  

WARNING: Do not insert any objects or tools into the instrument when 
a lower cover on the sample handler or NMR console is open, through 
an opening in a cover, or near electrical or electronic components such 
as the power supply. 

The object may come in contact with dangerous high voltages that exist 
inside the instrument, which can kill or injure.  

Pinch, crush, and puncture hazards 

WARNING: Keep hands away from moving parts when access doors 
are open.  

Injuries may result from moving parts. Operation of the instrument with the 
covers open is potentially hazardous and is not recommended. Keep body 
parts, hair, and clothing clear of all moving parts. The instrument 
automatically stops most motors as soon as a cover is opened. The 
exceptions are the load and unload areas, which continue to move racks 
when a cover is open. Also, there is limited movement of the metering arm 
(initiated by the user) to allow replacement of the sample probe tip. 

Pinch hazards exist in the carousel area. Crush hazards exist in the load, 
unload, and carousel areas. Puncture hazards exist in the sample mixing 
area. 

Laser exposure 

WARNING: Laser radiation. Do not stare into beam. 

The bar code readers in the load area, the carousel, and the bulk fluid areas 
are Class II lasers. 
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The following labels are located on the top, side, and bottom of the MS-3 FIS-0003 Reader: 

 
Approvals  

 
This equipment is in compliance or approved by the following organizations: 

• CDRH (Center for Devices & Radiological Health) 

• UL (Underwriters Laboratories, Inc.) 

• cUL (UL mark of Canada) 

• FCC (Federal Communication Commission) 

• CE Compliant 

• BSMI (Bureau of Standards, Metrology and Inspection) 

 
Warning and Caution Summary  
This equipment has been tested and found to comply with the limits for a Class A digital device, 
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against 
harmful interference in a residential installation. This equipment generates, uses, and can radiate radio 
frequency energy, and, if not installed and used in accordance with the instructions, may cause harmful 
interference to radio communications. However, there is no guarantee that interference will not occur in 
a particular installation. If this equipment does cause harmful interference to radio or television 
reception, which can be determined by turning the equipment off and on, the user is encouraged to try 
to correct the interference by one or more of the following measures: 

• Reorient or relocate the receiving antenna. 

• Increase the separation between the equipment and receiver. 

• Connect the equipment into an outlet on a circuit different from that to which the receiver is 
connected. 

• Consult the dealer or an experienced radio/TV technician for help. 

• For connection to a UL Listed direct plug-in power unit marked Class 2 and rated at 5VDC at 2 
Amps or greater. 

• European models must use a similarly rated Class I or Class II power supply that is certified to 
comply with standard for safety EN 60950. 
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Magnetic field exposure 

WARNING: Persons with implanted or attached medical devices such 
as pacemakers and prosthetic parts must remain outside the 360° 
perimeter of the magnet enclosure. It is recommended that a person 
with a pacemaker NOT operate the system without the express 
approval of his or her physician. 

The superconducting magnet system generates strong magnetic fields that 
can affect operation of some cardiac pacemakers or harm implanted or 
attached devices such as prosthetic parts, and metal blood vessel clips and 
clamps.  

Pacemaker wearers should consult the user manual provided by the 
pacemaker manufacturer or contact the pacemaker manufacturer to 
determine the effect on a specific pacemaker. Pacemaker wearers should 
also always notify their physician and discuss the health risks of being in 
proximity to magnetic fields. Wearers of metal prosthetics and implants 
should contact their physician to determine if a danger exists.  

WARNING: Keep metal objects outside the 10-gauss perimeter from the 
centerline of the magnet.  This area includes a 2 ft, 360° perimeter from 
the magnet enclosure, the space between the floor and the bottom of 
the magnet, and the space within 4 ft above the magnet.  

Although the magnet is heavily shielded, a residual magnetic field still exists 
outside of the magnet enclosure. This field is the strongest underneath and 
above the magnet. The residual magnetic field is still strong enough to attract 
lightweight objects containing steel, iron, or other ferromagnetic 
materials. Such materials must be kept outside of the covers to prevent them 
from being drawn in by the magnetic field. Objects drawn into the magnet 
bore may damage the magnet or other components. The greater the mass of 
the object, the more strongly the magnet attracts the object and the more 
damage that might be sustained.  

Only nonferromagnetic materials—plastics, aluminum, wood, nonmagnetic 
stainless steel, etc.—should be used in the area around the magnet. If an 

   

   

Records Processed under FOIA request 2016-3333; Released by CDRH on 01/25/2017

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



object is stuck to the magnet surface and cannot easily be removed by hand, 
contact the Technical Assistance Center (TAC) for assistance. 

CAUTION:  Keep magnetic media, ATM and credit cards, and watches 
outside the 360° perimeter of the magnet enclosure. 

The strong magnetic field surrounding a superconducting magnet can erase 
magnetic media such as floppy disks and tapes. The field can also damage 
the strip of magnetic media found on credit cards, automatic teller machine 
(ATM) cards, and similar plastic cards. Many wrist and pocket watches are 
also susceptible to damage from intense magnetism.  
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Thermal exposure 

WARNING: Avoid helium or nitrogen contact with any part of the body. 

The Vantera Clinical Analyzer uses helium and nitrogen, which are 
supercooled gases. In their liquid forms or as escaping gases, as in the case 
of a quench, they can cause immediate frostbite injury if they come in contact 
with exposed skin. Never place your head or other body parts over the 
helium and nitrogen exit tubes on top of the magnet. If helium or nitrogen 
contacts the body, seek immediate medical attention, especially if the skin is 
blistered or the eyes are affected. 

WARNING: The rotating magnet cover should be closed at all times in 
order to prevent the possible exposure to helium or nitrogen during a 
magnet quench. 

In contact with the body, helium and nitrogen can cause an injury similar to a 
burn. Never place your head over the helium and nitrogen exit tubes on top 
of the magnet. If helium or nitrogen contacts the body, seek immediate 
medical attention, especially if the skin is blistered or the eyes are affected. 

WARNING: You must wear proper Personal Protective Equipment 
(gloves, aprons, and face shields) while filling the nitrogen supply or 
working with the metal fittings on the magnet. 

Direct contact of the skin with cold metal fittings during the nitrogen fill can 
cause the skin to freeze to the fittings resulting in serious injury.  

Hazards from sharp objects and sharp edges 

WARNING: Use extreme care when handling specimen racks and tubes, 
and when near sharp edges on the instrument. Dispose of all cracked 
or broken specimen tubes 

Failure to use caution near sharp objects could result in injury. 

Incorrect test results 

CAUTION: Follow all instructions provided in the assay package 
inserts. 

Failure to adhere to instructions provided in the assay package inserts, 
including specimen collection and processing, assay performance, and 
reporting may produce incorrect test results. 

CAUTION: Do not use expired fluids. 

Use of expired fluids can result in incorrect test results. 
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1 Introduction 

Statement of intended use 

The Vantera® Clinical Analyzer is an automated laboratory test analyzer 
which measures the 400 MHZ proton nuclear magnetic resonance (NMR) 
spectrum of clinical samples to produce signal amplitudes, converting these 
signal amplitudes to analyte concentration.  The device includes a 400 MHz 
NMR spectrometer and an analysis server containing software to analyze 
digitized spectral data.  This instrumentation is intended to be used with NMR 
based assays to detect multiple analytes from clinical samples by 
technologists trained in laboratory techniques, procedures and on the use of 
the analyzer. 

 

WARNING 

User injury or impairment may result if the system is used in a manner not 
specified by manufacturer. 

System overview 

Nuclear magnetic resonance 

Nuclear magnetic resonance (NMR) technology has been in existence for 
more than 40 years. The Vantera Clinical Analyzer is the first to adapt this 
technology for use in an in vitro diagnostic analyzer. 

In the Vantera Clinical Analyzer, the sample to be analyzed flows through 
system tubing into a glass flowcell located at the center of the NMR magnet. 
This magnet is constructed of a coil of superconducting wire immersed in 
liquid helium. The strong magnetic field at the center of this magnet aligns 
the magnetically polarized particles in the sample to this field. A radio 
frequency signal is transmitted into the sample. This signal causes the 
molecules in the sample to momentarily alter their position in the magnetic 
field. When they return to their original position, a very small “resonant” radio 
frequency signal is transmitted, which is detected by the NMR system. 
Analysis of this signal can then determine the size, number, and type of 
molecules in the sample. In most cases, this process is repeated several 
times during sample testing. 

How the Vantera System processes specimens 

The processing of specimens on the Vantera Clinical Analyzer starts with 
their placement on the system. The user places serum or plasma specimen 
tubes in racks, and then places the racks on the system. After reading the 
bar code on a specimen tube, the system schedules the test or tests to be 
performed.   

Usually, the sample processing robotic arm starts the process by aspirating 
the diluent into a mixing cup. The arm then aspirates an aliquot of the 
specimen from the tube. The system dispenses the diluent and specimen 
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into a dilution station at a high rate, which causes them to mix. The fluidics 
system within the Vantera Clinical Analyzer creates a sample “train” that 
consists of a sequence of sample segments in the system tubing that are 
separated by air bubbles. 

Once the sample train is constructed, it flows through the system tubing until 
the largest segment of the sample fills the glass flowcell at the center of the 
NMR magnet. The sample is then subjected to a series of NMR scans that 
returns signals to the NMR electronics for analysis. The results of these 
scans are used to determine the clinical results for the test or tests being 
performed. After analysis by the NMR, the system moves the sample to 
waste. Finally, the system rinses and flushes the fluidics system, including 
the flowcell, in preparation for the next test. 

How the Vantera Clinical Analyzer is different 

The Vantera Clinical Analyzer is very different from most laboratory 
analyzers, such as those that perform clinical chemistry or immunoassays. 
Unlike those systems, the Vantera Clinical Analyzer does not alter the 
sample being tested in any way. The system does not add test-specific 
reagents to cause a change in the sample, such as a change in color or 
fluorescence, for detection. Also, in most cases, separate NMR scans are not 
required for each test being performed on the sample. All the test results are 
generated from the NMR spectrum. 

System components 

Load, Transfer, and Unload Areas 

The Load Area is the compartment where you place patient specimens, 
controls, and the NMR Reference Standard into the Clinical Analyzer for 
testing. You can access the Load Area by opening a cover. You must use 
one of the specimen tubes supported by the Vantera Clinical Analyzer. 
Supported tubes are listed in “Specifications” on page 85. Each specimen 
tube must have a Vantera readable bar code label.  The NMR Reference 
Standard and control tubes provided by LipoScience have bar codes. The 
specimen tubes are placed in the Vantera racks with the bar code label 
visible through the slot in the side of the rack.  

When the Vantera Clinical Analyzer is processing specimens, the rack is 
automatically moved into the Transfer Area where the system processes 
specimens one tube location at a time until all the tubes in the rack are 
processed. There is no access to the Transfer area to eliminate exposure to 
moving parts and biological materials. 

When the last specimen is processed, the Vantera Clinical Analyzer moves 
the rack into the Unload Area where the rack can be removed. You can 
access the Unload Area by opening a cover. 
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Carousel 

The Carousel holds up to six separate system fluids. Each 250-ml bottle 
carries a bar code label that enables the Clinical Analyzer to determine the 
identity of the fluid in the bottle and the expiration date. During the sampling 
process, the system determines the amount of fluid in each container. The 
fluid level of each container is displayed in the Carousel status screen (refer 
to page 36). 
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Bulk fluid reservoirs 

Bulk fluids are contained in the Bulk Fluids Area. There may be up to three 
bulk fluid containers, Rinse, Wash, and Waste, in this area. If your system is 
configured to use a laboratory drain, a Waste container is not used and might 
not be present.  

 

Magnet 

The NMR Magnet is contained in the magnet enclosure. The magnet turret 
door provides access to the Magnet for service and maintenance. A handle is 
provided at the rear of the system to open the Turret Door. It is 
recommended to access to the magnet from the rear of the instrument. 

WARNING: The Magnet Turret Door should be closed at all times unless 
opened for maintenance or service.  
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NMR Console 

The NMR Console is located in the cabinet behind the NMR Console door. It 
contains all the equipment to control the operation of the NMR magnet. 
There are no user operable items in the NMR Console. There is an air filter in 
the console that must be checked on a monthly basis. Refer to “Inspecting 
the NMR console door filter” on page 64. 

Note: NMR Console door must be closed during normal operation. 
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User levels 

There are three levels of user accounts: Basic, Expert, and Service. The 
Service user level is reserved for LipoScience service personnel and 
provides access to advanced features. The Basic or Expert level is assigned 
when the user account is created. 

A Basic user has access only to a subset of system functions. An Expert user 
has access to all functions described in this User’s Manual. Access to system 
functions is typically controlled by disabling, or graying out, menu buttons or 
specific screen controls. For example, if you are logged into the system as a 
Basic user, the Expert user level functions are grayed out on the screen. 
Note that access to some functions is also determined by the operational 
mode (see page 10) of the system. For example, the Settings button on the 
Main menu is grayed out for all users, regardless of user level, unless the 
system is in Standby or Stop mode. 

The Vantera Clinical Analyzer functions by user level are shown in the 
following table. 
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Menu/Item Basic Expert Service 
Main Menu X X X 

Status Menu X X X 
Tube Rack Screen X X X 
Carousel Screen X X X 
Bulk Fluids Screen X X X 
Cryogen Screen X X X 
Temperatures Screen X X X 
Covers Screen X X X 
Results Screen X X X 
Logs Screen X X X 

Settings Menu X X X 
Default Worklist Settings Screen X X X 
Worklist Setup Screen   X X 
Alerts-Alarms Settings Screen   X X 
(Gray Button) Remote Access Settings     X 
Printer Settings Screen X X X 
Accession Settings Screen   X X 
Bulk Fluids Settings Screen     X 
Cryogen Settings Screen   X X 
My Information X X X 
HIPAA Settings Screen   X X 
Routine Maintenanace Screen X X X 
Manual Accessioning Screen X X X 
(Gray Button) Re-Test Settings       
User Settings Screen   X X 

Tools Menu X X X 
Clear Print Queue X X X 
Fluidics Menu X X X 

Rinse Flowcell X X X 
Mini-Prime   X X 
Prime   X X 
Evacuate Fluidics   X X 
Wash Fluidics   X X 

Calibrate Touch Screen   X X 
Initiate Remote Access   X X 
Sample Manager Menu X X X 

Clear Specimen Rack(s) X X X 
Change Sample Probe Tip   X X 

Re-Initialize   X X 
Data Archive X X X 

Records Processed under FOIA request 2016-3333; Released by CDRH on 01/25/2017

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



Switch User X X X 
Information X X X 
Shutdown X X X 
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Graphical user interface 

 

The upper section of the user interface has two major functions. The first 
indicates the instrument’s current operating mode and enables the user to 
select another operating mode. The second is to inform the user of system 
status. 

 

Records Processed under FOIA request 2016-3333; Released by CDRH on 01/25/2017

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



Operational modes 

The user changes modes by touching the mode buttons at the top of the 
graphical user interface. When a mode change is requested by the user, the 
system checks to see if all conditions are met in order to transition to the 
requested mode. When these conditions are met, the system changes to the 
requested mode and the bar between the buttons and the main section of the 
screen turns a solid color: red (Stopped), yellow (Standby), blue (Ready), or 
green (Running).  

 

Running–the system is currently processing specimens.  

The system never automatically transitions to Running mode. The transition 
to Running mode requires user intervention. 

 

Ready–the system is not currently processing specimens but is ready to 
begin processing.  

The system transitions to Ready when all loaded specimen tubes have been 
tested and processed. 

 

Standby–the system is not capable of processing specimens and might 
require attention by the user. 

The user can transition to Standby mode by touching the Standby button. 

The system can transition to Standby mode when: 

 System initialization is successfully completed. 

 The sample handler or carousel cover is opened when in Ready mode. 

 The Rinse or Wash container (if present) is empty. 

 The Waste container (if present) is full. 

 The Rinse, Wash, or Waste container is removed when in Ready mode. 

 The Wash fluid is expired. 

 Diluent is not present or is expired. 

 One or more of the system temperatures are out of range. 

 Calibration of the NMR Subsystem is required. 

 A clot was detected during sample preparation. 
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Sample Warning and Failures 

The system utilizes NMR to detect if there has been a problem with the 
sample delivery, temperature, or magnetic drift. These errors may indicate 
that the system needs to be calibrated. The following parameters are used to 
indicate the need for re-calibration: 

If a there are 5 consecutive samples with warnings; or 5 out of 15 samples 
with warnings 

If there are 3 consecutive sample failures; or 15 out of 20 samples with 
failures.  

If the instrument goes out of calibration because of warnings or failures; Go 
to the Tools Menu, Fluidics menu, and perform a Wash Fluidics(“Washing 
the fluidics system” on page 59), then a Mini-prime (“Performing a mini-prime 
of the fluidics system” on page 52).Once the mini-prime is complete, runs the 
system calibration (see  page 27)  
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Status menu–enables you to view current system parameters. 

 

Settings menu–enables you to perform user-definable system setup 
activities. Most features on the Settings menu are only accessible to an 
Expert user. Refer to the User Levels table on page 6. 
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Tools menu–enables you to perform activities that keep the system working 
properly. 

 

Fluidics menu–enables you to perform certain tasks on the fluidics system. 

Records Processed under FOIA request 2016-3333; Released by CDRH on 01/25/2017

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



 

Sample Manager menu–enables you to place the system in a state to clear 
sample racks or change the metering tip. 
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Breadcrumbs 

The user interface provides a “breadcrumbs” feature at the bottom of each 
screen. The breadcrumbs serve two purposes: they provide a visual cue to 
indicate the location of the current screen with respect to the menu structure, 
and they provide an additional navigation aid. 

 

In the illustration above, the breadcrumb indicates the Carousel screen is 
displayed. The normal navigation to this screen is by touching Status from 
the Main menu, then Bulk Fluids from the Status menu. You can touch either 
Main Menu or Status Menu to display either of those screens. 

Status icons 

There are status icons and a clock in the lower-right corner of the screen.  

 
 Calibration–touch the icon to display the date and time of the last 

successful calibration. Touch again to close the message. The icon is 
red and crossed out if the system is out of calibration. 

 
 Current user–touch the icon to display the user currently logged in and 

the date/time of that user’s login. Touch again to close the message. 

 
 UPS–shows a plug icon when the system is running on line power. 

Shows a battery icon when the system is running on UPS power. 

 Temperatures–the icon is gray when all monitored system temperatures 
are okay. The icon is red when any of the monitored system 
temperatures is outside its allowed limit. You can view the individual 
temperatures from the Temperatures status screen (refer to page 43). 

 Remote connection active–the icon is present when a remote access 
connection is active. Touch the icon to display this message, then touch 
to disconnect the remote access session. 
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2 Starting up and shutting down the system 

Starting up the Clinical Analyzer 
 To start up the Vantera Clinical Analyzer, press and hold the TEST 

button on the UPS panel until a tone sounds, then release. 

 

 

The Clinical Analyzer performs an orderly startup sequence. Part of this 
sequence includes checks of system conditions and functions as illustrated 
below. The system is allotted 15 minutes to complete a satisfactory 
initialization, as counted down by the timer at the bottom of the screen. 
Oftentimes, depending on existing temperatures, the sequence takes 
significantly less time than 15 minutes. 

 

In the event of failure of any of the tests, or a failure of the system 
temperatures to reach target ranges, the system displays an alert, indicating 
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a need for user intervention, and is not capable of performing specimen 
testing until the fault is corrected. 
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Logging in 

The Login screen appears after the Vantera Clinical Analyzer completes its 
initialization.  

Note that your user name is not case-sensitive. For example, basicuser, 
BasicUser, and BASICUSER are equivalent user names. Passwords, 
however, are case-sensitive. For example, if your password is MyPassword, 
then mypassword or MYPASSWORD will not work. 

To log in: 

 

1. Type your User Name and press <Tab>. 

2. Type your Password and touch Login. 

NOTE: If your password has expired, you are prompted to change the 
password. 

 

1. Type your new password. 

2. Type the new password again to confirm. 

3. Touch Update. 

The Main menu appears.  
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To log in as a different user: 

1. On the Main menu, touch Switch User. 

The Login screen appears. 

 

2. Type your User Name and press <Tab>. 

3. Type your Password and touch Login. 

4. Pressing cancel will return you to the main menu. 
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Changing your password 

You are prompted to enter a new password after your current password 
expires. Passwords must be from 4 to 12 characters long. You can use any 
combination of numbers and upper and lower case letters. Symbols are not 
allowed. Passwords are case-sensitive. For example, if you change your 
password to MyPassword, you cannot log in using mypassword or 
MYPASSWORD. 

To change your password: 

1. On the Main menu, touch Settings. 

The Settings menu appears. 

2. Touch My Information. 

The My Information screen appears. 

 

3. Touch Change Password. 

 

4. Type your Old Password and press <Tab>. 

5. Type your New Password and press <Tab>. 

6. Type your password again in the Confirm Password field. 

7. Touch Apply. 

Your new password is saved. 
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Normal shutdown 

In a normal non-emergency situation, use the Shutdown function on the Main 
menu.  You must be in an idle state (either stand by or stopped) to perform 
this function.  

1. On the Main menu, touch Shutdown. 

You are prompted to confirm the shutdown of the system. 

 

2. Touch Yes to finish the shutdown of the system. 

The system software performs an orderly shutdown of all computers and 
electronic equipment on the Vantera Clinical Analyzer. 
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Emergency stop 

CAUTION: The user should only use the Stop button if there is an 
emergency condition that could result in damage to the system or 
injury to the user.  

To perform an emergency stop of the Vantera Clinical Analyzer: 

1. Touch the Stop button. 

 

2. Touch Yes to confirm the immediate stop of the system. 

All motors stop immediately, all sample processing stops, and the system 
transitions to Stop mode.  
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3 Normal operations 

Calibrating the NMR 

It is possible that measurements from the NMR may change slightly over 
time. You should process a tube containing the NMR Reference Standard 
(calibrant) once per 8-hour shift.  If the measurement for the calibrant sample 
differs from the previous calibration measurement, the system automatically 
adjusts the NMR magnet shimming to maintain the instrument in a calibrated 
state. 

1. Place 1 ml of the NMR Reference Standard in a transfer tube.  Recap 
NMR Reference Standard botle.  Reference Standard transferred to a 
tube should only be used for day, and discarded after use. 

2. Affix a bar code label that is supplied with the NMR Reference Standard.  
Place the tube firmly into an empty specimen rack with the bar code label 
visible through the opening in the rack. 

NOTE: During normal processing of samples, the system prepares a 
sample while the previous sample is in the flowcell. Since the calibration 
measurement takes more time than a normal sample measurement, it is 
recommended that you perform the calibration with the NMR Reference 
Standard tube as the only tube in the specimen rack. 

3. Touch Run. 

4. When the calibration is complete, the system returns to Ready. 

NOTE: If the calibration is unsuccessful, the system attempts to find 
another calibration tube in the current rack.  If there is another calibration 
tube, the system repeats the calibration. If no calibration tubes are 
present, the system displays an alarm, and transitions to Standby. 

5. If the calibration fails, perform Wash and a Mini-Prime and run calibration 
tube again. 

6. If calibration continues to fail call Service 
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7. Processing assay controls 

WARNING: Assume that all specimens, control materials, waste fluids, 
leaks, and spills contain potentially infectious biological material.  

Handle all specimens, control materials, and waste fluids in accordance with 
Universal Precautions, including the use of Personal Protective Equipment 
(PPE), as prescribed in package inserts and in accordance with your 
standard laboratory operating procedures, and disinfect all leaks and spills. 

The assay controls provide quality assurance that the selected assay is 
providing accurate results for a number of concentrations. You should 
process the controls for each assay once per day, or in accordance with your 
laboratory procedures. 

1. For each level of control material, place the appropriate amount into 
individual transfer tubes in accordance with the package inserts.  Return 
unused control material to its appropriate storage condition. 

2. Affix the corresponding bar code label supplied with the controls to each 
tube. Place the tubes firmly into an empty specimen rack with the bar 
code labels visible through the opening in the rack. 

3. Touch Run. 

The system prepares a sample from each assay control tube.   
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Processing specimens 

WARNING: Assume that all specimens, control materials, waste fluids, 
leaks, and spills contain potentially infectious biological material.  

CAUTION: Do not pre-dilute samples unless instructed otherwise by the 
assay package insert. 

Handle all specimens, control materials, and waste fluids in accordance with 
Universal Precautions, including the use of Personal Protective Equipment 
(PPE), as prescribed in package inserts and in accordance with your 
standard laboratory operating procedures. Clean and disinfect all leaks and 
spills. 

Note:  If running without LIS connectivity or manually accessioning, set-up 
the Default worklist (see page 48). 

To start the processing of specimens: 

1. Affix a unique accessing bar code label to each specimen tube.  

You can orient the label so that the printed number can be read from 
either the top of the tube to the bottom, or from the bottom to the top. 
Refer to “Specimen tube bar code label specifications” on page 86 for 
bar code labeling requirements. 

2. Insert the specimen tubes into specimen tube racks. 

Be sure that all specimen tubes are firmly seated at the bottom of the 
rack and that the labels are clearly visible through the rack slot. 

You can load as many as ten tubes into the rack. However, it is not 
necessary to fully load specimen racks for processing. 

NOTE: The Vantera Clinical Analyzer processes specimen tubes in the 
rack from location 10 to location 1. 

3. Open the Load/Unload cover. 

CAUTION: To ensure that all rack bar codes are read correctly, do not 
load any racks beyond the point indicated by the labeling in the load 
area.  
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4. Orient the rack so that the tip resistant tab is pointed toward the front of 
the system. Slide the rack into position in the Load Area of the platen. 
Make sure to engage the tab underneath the lip of the Load Area tray. 

You can load up to twenty specimen racks at one time. The Vantera 
Clinical Analyzer supports the ability to load and unload specimen racks 
while the system is processing specimens. 

 

5. Close the Load/Unload cover. 

6. Touch Run. 

After all of the specimens in a rack are processed, the system moves the 
rack to the Unload Area. These racks are now available for unloading by 
the user. 

7. Open the Load/Unload cover. 

8. Remove the specimen rack from the Vantera Clinical Analyzer and close 
the Load/Unload cover. 

You can check the results of sample processing from the Results screen. 
Refer to “Viewing results” on page 45. 
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Processing specimens manually without an LIS 

The manual accessioning feature enables you to continue processing 
specimens even when the connection to your LIS is not operational. When 
this occurs, the system allows you to enter the minimum patient and test 
information (bar code, patient date of birth, and assay to run). When the 
connection to your LIS is restored, you can sync the completed tests with the 
LIS by using the Resend to LIS function on the Results screen (refer to 
page 45.) 

To process specimens using manual accessioning: 

1. Place the system in Standby. 

2. On the Main menu, touch Settings. 

The Settings menu appears. 

3. Touch Manual Accessioning. 

The Manual Accessioning Settings screen appears. The screen initially 
shows a list of the tube bar codes that have already been accessioned. 

4. Touch Add Barcode. 

The Patient Information page for the Manual Accessioning Settings 
screen appears. 

 

5. Enter the bar code for the tube. 
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6. Select whether the tube is to be used again: 
— Select One Time if the tube will not be used again.  
— Select Recurring to retain the manual accessioning information you 

enter for future processing. 

7. Enter the relevant information for the specimen on the Patient 
Information page. The Barcode and Patient DOB are required fields.  

 

8. Enter Date and Time for collection and receipt.  Select the assay(s) from 
the Available column and touch Add Assay. The assay(s) are moved to 
the Assigned column. 

9. Touch Add Accession. 

The specimen tube is added to the database and can now be processed 
normally. 

Repeat for each tube to be accessioned. Make sure that Manual Accession 
Settings is Enabled on the Accession Settings screen (refer to “Setting up 
accessioning” on page 78). Load the tubes on the system to process. 
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Recovering when the system detects a clot 

The system utilizes a sophisticated clot detection feature designed to prevent 
the clogging of fluidics lines. If a clot is detected while trying to aspirate from 
a specimen tube, the system stops processing and attempts to return any 
aspirated specimen back to the tube. The system then wash the probe, 
displays a message about the detected clot, moves the probe to an 
accessible position, and transitions to Standby. 

WARNING: Assume that all specimens, control materials, waste fluids, 
leaks, and spills contain potentially infectious biological material.  

If a clot is detected: 

 Ensure the use of proper personal protective equipment, and then wipe 
the probe with a lint free cloth saturated with a 10% bleach solution.  

 If the outside of the probe appears to be covered with a gel that is 
difficult to remove: 

a. Clean with 10% bleach solution and/or alcohol prep pads as needed.  

b. When the outside of the probe is clean, remove and discard the 
probe, and replace with a spare. Refer to “Changing the sample 
probe tip” on page 69. 

 If the probe is coated with a clot or other biological material: 

a. Wipe with a lint free cloth saturated with a 10% bleach solution.  

b. When the outside of the probe appears to be clean, wash the fluidics 
(“Washing the fluidics system” on page 59), and perform a mini-
prime (“Performing a mini-prime of the fluidics system” on page 52). 

c. Continue running as normal. 

NOTE: If a clot is detected on the next sample, contact LipoScience Service.  
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Transitioning the system to other modes 

There is an order for the operational modes: from Stopped, to Standby, to 
Ready, and finally to Running.  

 Stopped–the system is not capable of running specimens and requires 
attention or intervention by the user. 

 Standby–the system is not capable of processing specimens and might 
require attention by the user. 

 Ready–the system is not currently processing specimens but is ready to 
begin processing.  

 Running–the system is currently processing specimens.  

Under certain conditions, the system can automatically transition to a 
different mode without user intervention, but it can only transition to a “lower 
order” mode (for example, from Running to Ready). A transition to a “higher 
order” mode (for example, Standby to Ready) requires an action by the user. 
The user also might want to set the mode back to a lower order (for example 
Ready to Standby in order to change system settings). 

A user transitions the system to Running mode in order to process specimen 
tubes. Refer to “Processing specimens” on page 29. 

To transition to Ready mode: 

 Touch the Ready button. 

The Ready Pending message appears until the Clinical Analyzer can 
complete the transition.  

When the transition is complete, the Ready message appears. 

To transition to the Standby mode: 

 Touch the Standby button. 

The Standby Pending message appears until the Clinical Analyzer can 
complete the transition. The system finishes the processing of any tests 
that are in progress. 

When the transition is complete, the Standby message appears. 

A user should only transition the system to Stopped mode in the case of an 
emergency that could result in damage to the system or injury to the user. 
Refer to “Emergency stop” on page 25. 
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Auxiliary functions 

In addition to processing specimens, the Vantera Clinical Analyzer provides 
auxiliary functions. 

Clearing the specimen rack in the transfer area 

Since the Vantera Clinical Analyzer does not provide easy access to the 
specimen rack in the transfer area, the system provides a function to move 
the rack into the unload area. 

1. Place the system in Standby. 

NOTE: In order to preserve the specimen, the system finishes the 
processing of any tests that are in progress. 

2. On the Main menu, touch Tools. 

The Tools menu appears. 

3. Touch Sample Manager. 

The Sample Manager menu appears. 

4. Touch Clear Specimen Rack(s). 

The rack is moved to the unload area. The “Clear Sample Rack: 
Complete” message appears when done. 
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Acknowledging alerts and alarms 

 

To acknowledge an alert or an alarm: 

 Touch OK on the alert or alarm message box. 

To silence the audible alert or alarm tone: 

 Touch the icon in the upper-right corner of the alarm message box. 

Measuring the levels of the carousel fluids 
The fluid levels for each bottle in the carousel are verified prior to the start of 
a run each time the Carousel Door and Carousel Lid are opened and / or 
removed and a RUN initiated. You can view the updated level information on 
the Carousel screen (refer to page 40). 
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4 Additional system functions 

Checking the status of the analyzer 

The Status menu provides access to a number of screens from which you 
can check detailed information about the condition of the Vantera Clinical 
Analyzer. 

Viewing the current tube rack 

The Vantera Clinical Analyzer provides the ability to monitor the status of 
specimen tubes as they are processed. To view the status of the current tube 
rack: 

1. On the Main menu, touch Status. 

The Status menu appears. 

2. Touch Tube Rack. 

The Tube Rack screen appears. 

The bottom of the screen shows the contents of the current rack, the tube at 
the test position, the tube at the retest position, and the status of each tube 
whose bar code has been read. If there is a bar code affixed to the tube rack, 
the bar code appears on the rack graphic below the specimen tubes and also 
along the left side. If there is no bar code on the rack or if the bar code was 
not read successfully, NO READ appears on the graphic. 

 

NOTE: The screen shows the specimen tubes in the same way that they are 
processed by the analyzer, from left to right. The system processes the left-
most specimen tube first (position 10) and then proceeds to the right. 

The Vantera Clinical Analyzer provides descriptive graphics and color codes 
indicating the state of each specimen tube. Each graphic tube label shows a 
label after the bar code reader has successfully read the bar code. 
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The color of the specimen tube indicates its status: 

 No tube–the system determined that no tube exists at this location. 

 Clear with a label–the system determined that there is a tube in this 
location and has read the bar code. Processing has not yet started. 

 Clear with a NO READ label–the system was not able to read the bar 
code on this tube. 

 Blue–the system started processing this specimen. The tube turns blue 
as soon as the system starts to aspirate any necessary materials. 

 Green–the specimen tube was processed successfully. No additional 
processing will take place. 

 Red–the processing of this tube failed.  

 A black label with white lettering indicates the tube contains the NMR 
Reference Standard used for calibration. 

You can get additional information about an individual specimen tube by 
touching a tube in the rack display. When selected, the additional information 
appears in the window at the top of the screen. 

After each rack is complete, it is added to the racks on the left side of the 
screen. The most recent racks appear at the top. 

 

Touch any rack to display the details of that rack. 
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Checking the carousel fluid levels 

To view the status of the carousel: 

1. On the Main menu, touch Status. 

The Status menu appears. 

2. Touch Carousel. 

The Carousel screen appears. 

The screen shows the carousel and a graphic of the selected container.  

 

The screen initially shows information for the container in position 1: 

 carousel position 

 contents of the container 

 lot ID 

 fluid and on-board expiration dates  

 bar code 

 Volume remaining 

Touch another container in the carousel graphic to display information for 
that container. 

To refresh the fluid level (after replacing a dilent bottle, for example), refer to 
“Measuring the levels of the carousel fluids” on page 36. 
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Checking bulk fluid levels 

To view the status of the bulk fluid containers: 

1. On the Main menu, touch Status. 

The Status menu appears. 

2. Touch Bulk Fluids. 

The Bulk Fluids screen appears. 

The top of the screen shows a graphic for each of the bulk fluid containers: 
System (Rinse), Wash, and Waste.  

 

Note that the graphics are not accurate representations of the fluid levels. 
The graphics show only three levels, which are signified by colors, green, 
yellow, or red, which indicate fluid status. For Rinse and Wash, these colors 
are used:  

 Green–full 

 Yellow–almost empty (20% or less of full volume) 

 Red–empty 

For Waste: 

 Green–empty 

 Yellow–almost full (80% or more of full volume) 

 Red–full 

NOTE: In the case of Empty for Rinse and Wash, and Full for Waste, there is 
enough capacity to continue processing all specimens that have been 
started. After these specimens are fully processed, no additional specimens 
can be started and the system transitions to Standby. 

Additional information about each bulk fluid is shown in the window below 
each container. 
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The bottom of the screen shows information about each bulk fluid container: 

 the fluid level 

 the date and time the system software last checked the level 

 for Wash, the bar code and expiration dates 

Checking the cryogen levels 

To view the cryogen levels: 

1. On the Main menu, touch Status. 

The Status menu appears. 

2. Touch Cryogens. 

The Cryogens screen appears. 

The graphic on the right of the screen shows the cryogen levels. The liquid 
nitrogen level is shown on the left and the liquid helium level is shown on the 
right. 
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The left and right sides of the screen shows information for each cryogen 
supply:  

 cryogen level (percent full) 

 the date the system software last checked the level 

NOTE: The Measure Cryogen Levels button is enabled only for Expert users. 

3. To initiate an immediate measurement of the cryogen levels, touch 
Measure Cryogen Levels. 

NOTE: Measuring the cryogen levels consumes a small portion of each 
cryogen. It is recommended that users measure the levels no more than 
once per day. To set up the system to automatically measure the cryogen 
levels, refer to “Setting the cryogen monitoring time” on page 79. 

Checking system temperatures 

To view the current temperatures:  

1. On the Main menu, touch Status. 

The Status menu appears. 

2. Touch Temperatures. 

The Temperatures screen appears. 

The screen shows a graphic for each temperature sensor in the system.  

 

The diamond is indicates the current temperature. The blue area for each 
sensor indicates the acceptable temperature range for that sensor and the 
red areas indicate the ranges outside of acceptable temperature limits.  
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Checking system covers 

The system monitors for doors and covers: 

 Specimen load/unload door 

 Metering arm door 

 Carousel cover 

 Bulk fluids door 

The Covers status screen shows a graphic of the system and the location of 
the open cover or door. 

To view the system covers status: 

1. On the Main menu, touch Status. 

The Status menu appears. 

2. Touch Covers. 

The Covers screen appears. The Covers screen shows a graphic of the 
system and the location of the open cover or door. 
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Viewing results 

To view specimen test results: 

1. On the Main menu, touch Status. 

The Status menu appears. 

2. Touch Results. 

The Results screen appears.  

The left side of the screen is initially blank. To display test results on the 
screen, you must use the status buttons to filter the requests you want to 
view. You can also use these in conjunction with the date filters. 

 To filter the list to display only one status type, touch one of the buttons 
(Passed, Failed, Skipped, or In Progress) in the upper-left corner of the 
screen. 

 To filter the list to show tests from a specific date or range of dates, 
touch the Start Date field. 

A calendar control appears. 

Touch the date and touch the X to close the calendar. 

Repeat for the End Date field. 

Touch Apply Dates to enable the date range. 

NOTE: The Results screen is not updated as the system continues to 
process samples. You must repeat the filtering actions each time you want to 
view additional test results. 

The left side of the Results screen can display any tests that have been 
started. Each test displays its status (passed, failed, skipped, or in progress), 
the specimen tube and rack bar codes, position of tube in the rack and the 
date and time of the test.  
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 To view the next page of processed specimen tubes, touch Next.  

 To view the previous page of processed specimen tubes, touch 
Previous. 

 To sort the list by Status, tube bar code, rack bar code, position or 
Date/Time, touch the appropriate column heading. To switch between 
ascending and descending order, touch the column heading again. 

The right column of the screen displays patient information and test(s) results 
for the selected specimen. When the Results screen initially appears, the 
fields in this column are empty. 

 
 To view the patient information and test results for a specific specimen, 

touch the specimen entry from the list on the left. 

If the specimen was skipped or the test failed, the Result Details 
provides a reason for the skip or failure to help you determine whether to 
reprocess the specimen. 

NOTE: If the system is configured to hide the patient’s private 
information, the Patient Name and Date of Birth fields are empty. Refer 
to “Showing or hiding patient private information” on page 80. 

 If the connection to your LIS was not operational and you are using 
manual accessioning, you can sync test results to the LIS after the fact 
by using the Resend to LIS button. 

 To print the result details for the test currently displayed, touch Print 
Record. 

 To print a summary of all results, touch Print Range. 

NOTE: The printed results summary includes all pages of results. If 
necessary, filter out the results list using the status buttons (Passed, 
Failed, Skipped, In Progress) or the Date controls, then touch Print 
Range. 
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Viewing the event log 

1. On the Main menu, touch Status. 

The Status menu appears. 

2. Touch Logs. 

The Logs screen appears.  

The Logs screen is initially blank. To display log entries, you must use the log 
type buttons to filter the entries you want to view. You can also use these in 
conjunction with the date filters. 

 To sort the list by Type, User, Code, Information text, or Date and Time, 
touch the appropriate column heading. To switch between ascending 
and descending order, touch the column heading again. 

 To filter the list to display only one status type, touch one of the buttons 
(Alarms, Alerts, Event, or Info) in the upper-left corner of the screen. 

 To filter the list to show log entries from a specific date or range of dates, 
touch the Start Date field. 

A calendar control appears. 

Touch the date.  

Repeat for the End Date field. 

Touch Apply Dates to enable the date range. 

NOTE: The Logs screen is not updated as additional events occur. You must 
repeat the filtering actions each time you want to view additional log entries. 

The screen displays a list of the event log. Initially, the most recent log 
entries are displayed first. Each entry includes the Type (Alarm, Alert, Event, 
Info), User logged in at the time of the entry, a numeric Code, Information 
text, and the Date/Time of the entry. 

 
 To view detailed information for any entry, touch that entry. 

A pop-up window appears. 
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 To view the next page of log entries, touch Next.  

 To view the previous page of log entries, touch Previous. 

 Touch Close to dismiss the window. 

Adding or removing assays from the default worklist 

The default worklist is a set of one or more tests that are always performed 
on a sample instead of, or in addition to, the system’s accession settings. 
The tests that are available for inclusion in the default worklist are set by an 
Expert user on the Worklist Setup screen (refer to “Selecting the assays 
available for the default worklist” on page 74). 

NOTE: The Default Worklist button is enabled only if the Default Worklist is 
Enabled on the Accession Settings screen (refer to “Setting up accessioning” 
on page 78). 

To add an assay to the default worklist: 

1. Place the system in Standby. 

2. On the Main menu, touch Settings. 

The Settings menu appears. 

3. Touch Default Worklist. 

The Default Worklist Settings screen appears.  
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4. To add an assay to the default worklist, select the assay name from the 
Assays list and touch Add. 

The assay name appears in the Default Worklist. 

5. To remove an assay from the default worklist, select the assay name 
from the Default Worklist and touch Remove. 

The assay name is removed from the Default Worklist. 

6. Touch Apply to save worklist settings.  
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Displaying information about your system 

The system enables users to display software version information and 
provides access to on-line versions of the User’s Manual. 

 On the Main menu, touch Information. 

The Information menu appears. 

 
The screen displays information about contacting LipoScience and about 
the versions of software installed on your system. 

7. To display the User’s Manual, touch the icon. 

The User’s Manual is displayed on the screen. 
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Calibrating the touch screen 

The system provides a tool to calibrate the behavior of the touch screen. 
Follow these steps if the touch screen does not perform as expected. 

1. Place the system in Standby. 

2. On the Main menu, touch Tools. 

The Tools menu appears. 

3. Touch Calibrate Touch Screen. 

A white screen replaces the Vantera Clinical Analyzer GUI. 

4. Follow the instructions on the screen. Touch the targets when prompted. 

When the calibration is complete, this message appears. 

 

5. Touch Accept to save the calibration. 

6. Touch OK to confirm and to return to the system. 

Fluidics operations 

Priming the fluidics system 

A full prime operation assumes a dry fluidics system and is typically required 
anytime you replace a bulk fluids container or any other fluidics component, 
such as tubing or a pump. You must also prime the fluidics system anytime 
you evacuate the system. The priming function pumps Rinse through all the 
fluid lines and leaves fluid in the lines. 

1. Place the system in Standby. 

2. On the Main menu, touch Tools. 

The Tools menu appears. 

3. Touch Fluidics. 

The Fluidics menu appears. 

4. Touch Prime. 

The system primes the fluidics system. The Prime: Complete message 
appears when done. 
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Performing a mini-prime of the fluidics system 

A mini-prime operation consists of a quick wash and rinse of the fluidics 
system. Perform a mini-prime of the fluidics system if you notice air bubbles 
in a fluidics line or after the system has been sitting idle for 4hours or more. 

1. Place the system in Standby. 

2. On the Main menu, touch Tools. 

The Tools menu appears. 

3. Touch Fluidics. 

The Fluidics menu appears. 

4. Touch Mini-Prime. 

The mini-prime operation begins. The Mini Prime: Complete message 
appears when done. 

The system performs a mini-prime of the fluidics system. The Mini-Prime: 
Complete message appears when done. 

Evacuating the fluidics system 

Evacuating the fluidics system removes all liquids from the system. Evacuate 
the system if there is a leak in the system or before replacing a fluidics 
component, such as tubing or a pump. 

1. Place the system in Standby. 

2. On the Main menu, touch Tools. 

The Tools menu appears. 

3. Touch Fluidics. 

The Fluidics menu appears. 

4. Touch Evacuate Fluidics. 

The system empties the fluidics system. The Evacuate: Complete 
message appears when done. 
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Rinsing the flowcell 

To rinse the flowcell: 

1. Touch the Standby button to place the system in Standby. 

2. On the Main menu, touch Tools. 

The Tools menu appears. 

3. Touch Fluidics. 

The Fluidics menu appears. 

4. Touch Rinse Flowcell. 

The system rinses the flowcell. The Rinse Flowcell: Complete message 
appears when the rinse is completed. 
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Initiating a remote access session 

The Vantera Clinical Analyzer is designed to enable remote troubleshooting 
and adjustment of system functions. If your Vantera Clinical Analyzer is in 
need of service, your LipoScience TAC representative may request a remote 
connection to your system. An Expert user can perform this procedure with 
the direction of a LipoScience TAC representative. Your TAC representative 
can troubleshoot and attempt to correct the error in your system. If the error 
cannot be corrected remotely, a TAC representative may be dispatched to 
your facility. 

This feature is accessible only to an Expert user. 

To initiate a remote access session with LipoScience TAC: 

1. Place the system in Standby. 

2. On the Main menu, touch Tools. 

The Tools menu appears. 

3. Touch Remote Access. 

The background to the screen changes to indicate that the remote 
access is in progress. 

Do not use the system until notified by the TAC representative. 

4. When TAC notifies you that remote access is no longer necessary, touch 
Click to Disconnect from the lower corner of the screen. 
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5 Maintenance 

Maintenance schedule 
Frequency User Task 

Shift Basic 1. Inspect the Vantera Clinical Analyzer. Refer to 
page 58. 

2. Check the bulk fluid levels. Refer to page 41. 
3. Wash the fluidics. Refer to page 59. 
4. Perform a mini-prime. Refer to page 52. 
4. Calibrate the NMR. Refer to page 27. 
5. Process the assay controls. Refer to page 28. 

Daily Basic Check and record the nitrogen and helium boil-off rates. 
Refer to page 66. 

Weekly Basic 1. Inspect the air condensate and particle filters. Refer to 
page 60. 

2. Clean the load and unload areas and platens. Refer to 
page 62. 

3. Empty and disinfect the rinse fluid container. Refer to 
page 62. 

4. Inspect the NMR console filters. Clean as needed. 
Refer to page 64. 

5. Perform Archive utility.   Refer to page 70. 

Expert Fill the liquid nitrogen tank. Refer to page 67. 

List of consumables 
Item Mfr U/M Part Number 

Wash Fluid LipoScience  99-100-30 

Rinse Fluid (deionized water) Supplied by 
laboratory 

 n/a 

Diluent I LipoScience  99-200-30 

NMR Reference Standard (calibrant) LipoScience  99-300-30 

Liquid Nitrogen Supplied by 
laboratory 

 n/a 

 

Scheduled maintenance logs 

There is a blank log sheet at the end of this manual for maintenance that 
must be performed each shift, day, and week. The log contains the 
maintenance actions for one month. Duplicate the sheet as needed. Record 
and maintain the log in accordance with your lab procedures. 
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Basic user maintenance 

Recording maintenance activities 

The system provides the ability to record maintenance activities. You should 
record maintenance activities according to your local laboratory procedures. 

To record a maintenance activity in the log: 

1. On the Main menu, touch Settings. 

The Settings menu appears. 

2. Touch Routine Maintenance. 

The Routine Maintenance screen appears.  

3. Touch Add. 

A pop-up window appears.  

 

4. Select the activity type (Daily, Weekly, or Monthly). 

NOTE: The second drop-down list (Any) is reserved for future use.  

5. Type a short description of the maintenance performed. 

6. Touch Apply. 

The system saves the entry in the list. 
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The Routine Maintenance screen provides a list of all maintenance entries. 
Initially, the most recent entries are displayed first.  

 
 To view the next page of log entries, touch Next.  

 To view the previous page of log entries, touch Previous. 

 To sort the list by Group, Type, User, Information text, or Date and Time, 
touch the appropriate column heading. To switch between ascending 
and descending order, touch the column heading again. 

 To filter by Group, touch Monthly, Weekly, or Daily. 

 To filter the list to show log entries from a specific date or range of dates, 
touch the Start Date field. 

A calendar control appears. 

Touch the date.  

Repeat for the End Date field. 

Touch Apply Dates. 
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Inspecting the Vantera Clinical Analyzer 

WARNING: Assume that all specimens, control materials, waste fluids, 
leaks, and spills contain potentially infectious biological material.  

Handle all specimens, control materials, and waste fluids in accordance with 
Universal Precautions, including the use of Personal Protective Equipment 
(PPE), as prescribed in package inserts and in accordance with your 
standard laboratory operating procedures. Clean and disinfect all leaks and 
spills. 

Before using the Vantera Clinical Analyzer, perform an inspection of the 
device to ensure safe operation. 

1. Place the system in Standby. 

2. Check the Load and Unload Areas, the Carousel Area, and the Bulk 
Fluids Area for leaks or spills.  

Clean any spills. Refer to “Cleaning spills” on page 62. Report any 
apparent leaks to shift supervision. 

3. If required at your site, record the activity in the maintenance log. Refer 
to “Recording maintenance activities” on page 56. 

 

   

Records Processed under FOIA request 2016-3333; Released by CDRH on 01/25/2017

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



Washing the fluidics system 

Washing the fluidics system pumps wash fluid through the system to remove 
any residual specimen particles from the fluidics tubing. After the tubing is 
washed, the tubing is flushed with rinse fluid. You should wash the fluidics 
system once per shift as part of the Shift Maintenance protocol.  

Repeat this procedure if you encounter a clot, if there is degradation in 
performance (indicated by repeated failures), or after clearing a fluidics 
related alert. 

NOTE: Washing the fluidics system requires several minutes to perform. 

1. Place the system in Standby. 

2. On the Main menu, touch Tools. 

The Tools menu appears. 

3. Touch Fluidics. 

The Fluidics menu appears. 

4. Touch Wash Fluidics. 

The system washes and rinses the fluidics system. The Wash Fluidics: 
Complete message appears when the clear is done. 

5. If required at your site, record the activity in the maintenance log. Refer 
to “Recording maintenance activities” on page 56. 
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Inspecting the air condensate and particle filters 

A condensate and particle filter assembly is located on the rear of the 
system. 

1. Check for liquid or particles in the compressed air trap. If liquid or 
particles are visible, contact the LipoScience Technical Assistance 
Center. 

 

2. If required at your site, record the activity in the maintenance log. Refer 
to “Recording maintenance activities” on page 56. 
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Preparing bleach solution 

WARNING: Observe all handling instructions on the manufacturer’s 
package, including the use of Personal Protective Equipment (PPE), for 
all instrument fluids and cleaning agents.  

Skin or eye contact with instrument fluids and cleaning agents may be 
hazardous.  

Use the bleach solution as a decontamination fluid to clean spills on the 
device. 

1. Measure 90ml deionized (DI) water into a graduated cylinder. 

2. Measure 10ml of household bleach into a container using a disposable 
pipette or a graduated cylinder. 

3. Add the household bleach to the DI water. 

4. Mix thoroughly and vigorously for at least one minute with a pipette or a 
stir bar and mixing plate. 

5. Label the container in accordance with local practice. 

6. Store the bleach solution at 2°C to 30°C. 

7. Return the household bleach to storage area. 
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Cleaning spills 

WARNING: Assume that all samples, waste fluids, and leaks and spills 
contain potentially infectious biological material.  

Handle all specimens, control materials, and waste fluids in accordance with 
Universal Precautions, including the use of Personal Protective Equipment 
(PPE), as prescribed in package inserts and in accordance with your 
standard laboratory operating procedures. Clean and disinfect all leaks and 
spills. 

WARNING: Observe all handling instructions on the manufacturer’s 
package, including the use of Personal Protective Equipment (PPE), for 
all instrument fluids and cleaning agents.  

Skin or eye contact with bleach solution may be hazardous. 

1. Place the system in Standby. 

2. If necessary, remove any specimen tube racks from the Load and 
Unload Areas, or diluent bottles from the Carousel. 

3. Spray or soak a disposable wipe with bleach solution (page 61). Wipe 
the spilled liquid and dispose of the wipe in accordance with your 
laboratory procedures. 

4. Wipe the surface where the spill was removed with the bleach solution, 
and allow the fluid to sit for 20 minutes. 

5. Wipe the bleach solution from the surface using a disposable wipe 
dampened with tap water. 

6. If required at your site, record the activity in the maintenance log. Refer 
to “Recording maintenance activities” on page 56. 

Emptying and disinfecting the rinse fluid container 

WARNING: Observe all handling instructions on the manufacturer’s 
package, including the use of Personal Protective Equipment (PPE), for 
all instrument fluids and cleaning agents.  

 Skin or eye contact with cleaning agents may be hazardous. 

1. Place the system in Standby. 

2. Open the bulk fluid door. 
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3. Remove the supply tube from the rinse fluid container by pressing the 
metal quick connect on the cap assembly.  (You can tip the container 
forward for easier access.) 

4. Refill another clean, dry rinse fluid container. 

5. Place the container in the bulk fluid area and insert the supply tube. 

6. Perform a prime of the fluidics system.  

Refer to “Priming the fluidics system” on page 51. 

7. Empty the rinse fluid from the container that you removed. 

8. Fill the container with deionized (DI) water and shake vigorously. 

9. Empty the entire contents of the container and rinse thoroughly with 
fresh DI water. 

10. Store the empty container until the next scheduled cleaning. 

11. If required at your site, record the activity in the maintenance log. Refer 
to “Recording maintenance activities” on page 56. 
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2. Clean the dirty filter with mild detergent and water. Allow the filter to dry 
completely. 

3. Replace the filter in the filter frame. 

 

4. If required at your site, record the activity in the maintenance log. Refer 
to “Recording maintenance activities” on page 56. 
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Recording the cryogen boil-off rate 

The nitrogen and helium boil-off gauges are located on the top of the 
magnet.  

 

Nitrogen 

Read the nitrogen boil-off rate each day and record the value in your 
scheduled maintenance log. If required at your site, record the activity in the 
maintenance log. Refer to “Recording maintenance activities” on page 56. 

Helium 

Read the helium boil-off rate each week and record the value in your 
scheduled maintenance log. If required at your site, record the activity in the 
maintenance log. Refer to “Recording maintenance activities” on page 56. 
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Expert user maintenance 

Replenishing the nitrogen supply 

WARNING: Avoid helium or nitrogen contact with any part of the body. 

In contact with the body, helium and nitrogen can cause an injury similar to a 
burn. Never place your head over the helium and nitrogen exit tubes on top 
of the magnet. If helium or nitrogen contacts the body, seek immediate 
medical attention, especially if the skin is blistered or the eyes are affected. 

WARNING: You must wear proper Personal Protective Equipment 
(gloves, aprons, and face shields) while filling the nitrogen supply or 
working with the metal fittings on the magnet. 

Direct contact of the skin with cold metal fittings during the nitrogen fill can 
cause the skin to freeze to the fittings resulting in serious injury.  

NOTE: Replenishing the liquid helium is only performed by LipoScience 
Service. 

1. Place the system in Standby. 

2. Turn off the compressed air supply to the anti-vibration legs. Open 
console door and turn anti-vibration air regulator counter clockwise until 
the pressure reading is below 20 PSI.  

3. Remove the cover from the nitrogen fill and vent ports (shown below). 

  

4. Open the nitrogen supply valve for several seconds to bleed air from the 
tank hose, then close the supply valve. 
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5. Connect the nitrogen tank hose to the fill port, and tubing to vent port. 

 

6. Open the nitrogen supply valve to fill the NMR with nitrogen. 

Monitor the nitrogen supply indicator until the supply is full (F). If the vent 
tube starts to spit small amounts of liquid, the supply is full. 

7. Close the nitrogen supply valve and remove the tank hose from the 
nitrogen fill port. 

8. Replace the nitrogen fill and vent port covers. 

9. Restore compressed air to the anti-vibration legs. Open console door 
and turn the anti-vibration leg regulator clockwise until the gauge reads 
70 PSI.  

10. If required at your site, record the activity in the maintenance log. Refer 
to “Recording maintenance activities” on page 56. 

NOTE: Wait approximately 20 minutes before calibrating or processing 
samples. This period provides time for the magnet to stabilize after the 
nitrogen fill. 
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Changing the sample probe tip 

Change the sample probe tip if the tip becomes clogged or visibly bent. 

1. Place the system in Standby. 

2. On the Main menu, touch Tools. 

The Tools menu appears. 

3. Touch Sample Manager. 

The Sample Manager menu appears. 

4. Touch Change Sample Probe Tip. 

The system moves the probe to the carousel area and then displays this 
message. 

 

5. Open the carousel cover to access the sample probe. 

6. Unscrew the plastic fitting to loosen and remove the probe tip. 

7. Install the replacement tip and secure with the plastic fitting. 

8. Close carousel cover. 

9. Touch Tip Change Complete. 

10. If required at your site, record the activity in the maintenance log. Refer 
to “Recording maintenance activities” on page 56. 
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Archiving data 

Archive data weekly as part of your maintanence practices. This will prevent 
data building up in the database which could affect software performance.  

1. Place the system in Standby. 

2. On the Main menu, touch Tools. 

3. Press the Archive data button 
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6 Setup and configuration 

User accounts 

This feature is accessible only to an Expert user. 

To set up a new user account: 

1. Place the system in Standby. 

2. On the Main menu, touch Settings. 

The Settings menu appears. 

3. Touch Users. 

The Users screen appears.  

4. Touch Add User. 

The User Information appears on the right side of the screen.  

 

5. Type the User Name. 

User names must be from 6 to 12 characters long, in any combination of 
letters and numbers. User names are not case-sensitive.  

6. Type the password of the user. 

Passwords must be from 4 to 12 characters long, in any combination of 
numbers and upper and lower case letters. Passwords are case-
sensitive. 

7. Type the password again to confirm. 

8. Select the User Role (Basic or Expert). 

9. Touch Apply. 

The new user name is saved and is listed on the left side of the screen. 
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To activate, deactivate, or delete a user, or change the user’s level: 

1. Place the system in Standby. 

2. On the Main menu, touch Settings. 

The Settings menu appears. 

3. Touch Users. 

The Users screen appears. A list of the existing users is on the left side 
of the screen.  

 

4. Select the user whose account you want to modify. 

The information for that user appears on the right side of the screen.  

 

5. To change the user level, select Basic or Expert. 

6. To activate or deactivate the user, check or uncheck the Active box. 

7. To delete the user, check the Deleted box. 

8. Touch Apply. 

The changes are saved and are listed on the left side of the screen. 
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You can also set the length of time, from the time of user creation, before 
passwords expire. This setting applies to all system users. 

 To set the password expiration time for all users in the system. 

1. Place the system in Standby. 

2. On the Main menu, touch Settings. 

The Settings menu appears. 

3. Touch Users. 

The Users screen appears.  

4. Touch Password Expiration. 

The Password Expires field appears. 

 

5. Enter a value from 1 to 26 (weeks) or enter 0 to set the password 
expiration value to indefinite. Touch Apply.  

The system displays the new expiration date in the Expires column for each 
user. 
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System setup 

The Settings menu includes a number of setup functions that are available to 
an Expert user to configure the system. 

Selecting the assays available for the default 
worklist 

The default worklist is a set of tests that are always performed on a sample 
(if Run Default Worklist Also is checked on the Accessioning Settings screen) 
even if the test is not ordered by the LIS. The Worklist Setup screen enables 
an expert user to select the assays that a basic user is allowed to place in 
the default worklist. 

This feature is accessible only to an Expert user.  

To define the assays that are available on the Default Worklist screen. 

1. Place the system in Standby. 

2. On the Main menu, touch Settings. 

The Settings menu appears. 

3. Touch Worklist Setup. 

The Worklist Setup screen appears.  

 

4. To make an assay available for inclusion on the default worklist, select 
the assay name from All Assays and touch Add. 

The assay name appears in the Available for Worklist list. 
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5. To remove an assay from the list available for the default worklist, select 
the assay name from Available for Worklist and touch Remove. 

The assay name is removed from the Available for Worklist list. 

6. Touch Apply to save worklist settings. 

Setting up alarms and alerts 

This feature is accessible only to an Expert user. 

To set up alarms and alerts: 

1. Place the system in Standby. 

2. On the Main menu, touch Settings. 

The Settings menu appears. 

3. Touch Alerts - Alarms. 

The Alerts - Alarms Settings screen appears.  

 

4. Touch and drag the Volume Level slider to adjust the alarm and alert 
volume. Touch Test Alert or Test Alarm to hear the new volume. 

5. Set Enable All Alerts to the desired state: 
— When checked, all alerts are indicated by a tone at the volume you 

selected above. 
— When unchecked, alerts are not indicated by an audible tone. 

6. Set Enable All Alarms to the desired state: 
— When checked, all alarms are indicated by a tone at the volume you 

selected above. 
— When unchecked, alarms are not indicated by an audible tone. 
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7. Touch and drag the Duration thumbwheels to adjust the time the alarm 
tone is sounded, or check Infinite duration to set the alarm to sound until 
it is dismissed by the user. 

8. Touch Apply to save the alarm and alert setup.  
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Setting up the printer 

To set up a printer so that you can print test results: 

1. On the Main menu, touch Settings. 

The Settings menu appears. 

2. Touch Printer. 

The Printer Settings screen appears.  

 

3. Select how the printer is connected to the system. If you select Network 
Printer, enter the IP address of the printer. 

4. To test the selected printer, touch Print Test Page. 

5. Touch Apply to save the printer setup. 
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Setting up accessioning 

This feature is accessible only to an Expert user. 

To set up your system accessioning: 

1. Place the system in Standby. 

2. On the Main menu, touch Settings. 

The Settings menu appears. 

3. Touch Accession. 

The Accession Settings screen appears.  

 

4. In the LIS Settings section, check Enabled if you want the LIS to create 
the worklist for each specimen. Check Run Default Worklist Also if you 
want to run the tests included on the default worklist in addition to any 
specified by the worklist from the LIS. 

5. In the Manual Accession Settings section, check Enabled if you want the 
user to enter accessioning information manually for each specimen. 
Check Run Default Worklist Also if you want to run the tests included on 
the default worklist in addition to any the user might manually specify. 

6. In the Default Worklist section, check Enabled to be able to use the 
default worklist in either of the steps above. 

Refer to “Adding or removing assays from the default worklist” on 
page 48 for information about setting up the default worklist. 

7. Click Apply to save the accessioning setup. 
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Setting the cryogen monitoring time 

This feature is accessible only to an Expert user. 

To specify the time of day that the system reads the liquid nitrogen and liquid 
helium levels: 

1. Place the system in Standby. 

2. On the Main menu, touch Settings. 

The Settings menu appears. 

3. Touch Cryogen. 

The Cryogen Settings screen appears. 

 

4. Specify the time of day. 

5. Touch Apply to save the cryogen level measurement time. 
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Showing or hiding patient private information 

This feature is accessible only to an Expert user. 

To enable or disable patient private information (patient name and date of 
birth) from appearing on the Results screen and on prints from that screen: 

1. Place the system in Standby. 

2. On the Main menu, touch Settings. 

The Settings menu appears. 

3. Touch HIPAA. 

The HIPAA Settings screen appears. 

 

4. Select Show or Hide. 

5. Touch Apply to save the HIPAA setup. 
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7 Glossary 

accessioning 
The process by which a unique identifier (accession number) for an 
individual sample is obtained. Accessioning usually involves data entry of 
client number, tests ordered for the sample, and any known demographic 
information for the sample. Typically, bar code labels corresponding to 
the accession number are generated by the LIS and attached to the 
specimen tube. For situations where the LIS is not available, tubes can 
be accessioned manually. 

alarm 
A system message informing the user that there is a condition that 
requires user intervention to continue using the system. 

alert 
A system message informing the user of a specific event or condition. An 
alert does not require user intervention to continue to use the system. 

aliquot 
A specified volume of sample transferred to a separate container that 
inherits the identifying information for the sample. An aliquot can be 
diluted. 

aspirate 
The withdrawal of fluid by the system from a specimen tube or a system 
fluid bottle. 

basic user 
The lowest user level that allows access to a subset of the complete 
system functions. Basic users can run specimens and check the status 
of the system. 

calibration 
Act of comparing an instrument's measuring accuracy to a known 
standard. There are two types of calibration used with the analyzer. NMR 
calibration compares the result from a sample using the NMR Reference 
Standard and adjust (shims) the magnet accordingly. Touch screen 
calibration ensures expected behavior of the touch screen. 

carousel 
The compartment on the top of the Vantera Clinical Analyzer that houses 
up to six separate 250-ml diluent fluid containers. 

cryogen 
A substance to produce extremely low temperatures. The Vantera 
Clinical Analyzer uses two cryogens: liquid nitrogen and liquid helium. 

demographic information 
The identifying information relating to a sample. Demographic 
information might include some or all of the following types of data: study 
site, investigator, subject number, visit, draw date/time, subject initials, 
subject name (usually not in clinical research study), subject date of 
birth, subject sex, and fasting status. 
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diluent 
A solution used to dilute a sample.  

expert user 
An expert user has access to all functions described in this User’s 
Manual. 

flowcell 
A glass vessel located at the center of the NMR magnet in which 
measurements of the sample are taken. 

load area 
The compartment where you place specimen racks for testing. 

mini-prime 
A system operation that purges air from the fluidics lines by pumping 
rinse fluid through the lines. A mini-prime is a shorter version of the full 
prime operation.  

NMR 
Acronym for Nuclear Magnetic Resonance 

NMR LipoProfile® Test 
The NMR LipoProfile Test is an advanced cardiovascular diagnostic test 
that uses Nuclear Magnetic Resonance (NMR) spectroscopy to uniquely 
provide rapid, simultaneous, and direct measurement of lipoproteins. 
See the package insert for details. 

NMR Reference Standard 
The calibrant used by the Vantera Clinical Analyzer. The NMR 
Reference Standard is sodium trimethylacetate hydrate (TMA). 

order 
Designation that a specific test is to be performed on samples in a 
particular study. Multiple tests may be ordered for samples in a study. 

pending 
The temporary state that indicates the system is attempting to transition 
to a different operational state. For example, Stop Pending.  

personal protective equipment (PPE) 
Equipment worn or used by workers to protect themselves from 
exposure to hazardous materials or conditions; provides a barrier 
between individuals and hazardous elements.  

plasma 
The liquid part of blood, as distinguished from the suspended material. 

prime 
A system operation that purges air from the fluidics lines by pumping 
rinse fluid through the lines. 

probe 
The small tube used to prepare and mix samples to be tested. 
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quench 
A sudden release of extremely cold liquids or gasses from the top of the 
magnet. If a quench occurs, leave the area immediately. Sudden release 
of helium or nitrogen liquids or gases can rapidly displace oxygen in an 
enclosed space creating a possibility of asphyxiation. Do not return until 
the release of cryogens has stopped and the room has been ventilated 
so that oxygen level returns to normal. 

ready 
The operational state when the system is not currently processing 
specimens but is ready to begin processing. 

running 
The operational state when the system is currently processing 
specimens 

sample 
An aliquot from a specimen with added Diluent I. 

serum 
The liquid part of blood, as distinguished from the suspended material, 
after coagulation. 

service user 
The user level reserved for LipoScience service personnel that provides 
access to advanced features. 

shimming 
The process the system uses during calibration to compensate for slight 
drifting of the NMR magnet over time. 

specimen 
Undiluted body fluid. 

specimen tube 
Container for a specimen. Usually has specimen-identifying information 
affixed via a bar coded label. 

standby 
The operational mode where the system is not capable of processing 
specimens and might require attention by the user. 

stopped 
The operational mode where the system is not capable of running 
specimens and requires significant attention or intervention by the user. 

TAC 
The Technical Assistance Center at LipoScience. 

transfer area 
The area from which the system aspirates liquid from a specimen tube.  

unload area 
The area where tested specimen racks are moved so they can be 
removed from the Vantera Clinical Analyzer. 
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UPS 
Acronym for uninterruptible power source. The UPS provides automatic, 
temporary battery backup in the event of loss of power, which enables 
the orderly shutdown of the Clinical Analyzer. 

worklist 
The list of tests sent by the LIS for each specimen. 
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Appendices 

Specifications 
Specimen Types Undiluted serum, plasma 

Aspiration Volume per Test 150 µl 

On-board Sample Capacity Up to 200 specimens in (20) Vantera 10 x 1 tube racks 

Supported Specimen Tubes 
(Uncapped) 

12mm x 75mm 
13mm x 75mm  
13mm x 100mm  
16mm x 100mm 

Assay Fluid Capacity Up to six - 250ml bar coded bottles 

Bulk Fluid Capacity Two – 5L bottles – 1 wash (supplied by LipoScience) and 1 rinse – de-ionized water (refilled by 
user)   

Waste Capacity One – 5L bottle 

Required Cryogens Liquid nitrogen (refilled by user)  
Liquid helium (refilled by LipoScience Service) 

Certifications UL 

Room Temperature 63°F to 75°F (17°C to 24°C) 

Humidity 20% – 60% RH 

Altitude Not Specified 

Laboratory Size (Length x 
Width x Height) 

16.00 ‘ x 16.00 ‘ x 9.00’ minimum (487.68 x 487.68 x 274.32 cm minimum) 

Ventilation 45 m3 / min, minimum 

Size (Length x Width x Height) 126.00” x  49.00” x  by 71.00” (320.04 x 124.46 x 180.34 cm) 

Weight 2496 lb (1132.17 kgs) 

Service Access Perimeter 3 ft. (91.44 cm) unobstructed perimeter around the system with a minimum 4 ft. (121.92 cm) path 
to the system 

Voltage 200 – 240 VAC 
The Vantera Clinical Analyzer should be plugged directly into a UPS, which is in turn plugged 
directly into facility power. Facility power must meet all building codes to ensure proper grounding 
of the device. 

Current 16 Amps 

Frequency 60 Hz 

Power Connection Wall outlet, Hubbel Twist-Lok 

LIS Support ASTM 1381 1394 Supported 

Connections Ethernet connections 
USB printer port 
RS-232 serial port for UPS; RS-232 serial port for LIS  

Waste Drain (Optional) Drain should be unobstructed and capable of handling a minimum of 16 liters per hour. The drain 
is required to be at floor level. The drain line should be securely placed into the drain to prevent 
accidental removal. Laboratories should refer to local wastewater requirements to ensure that 
there are no special drain requirements. 

Laboratory Compressed Air 90-100 psi, 20 L/min minimum 
Requires ¼-inch male NPT connector at the wall 

Filtered Air Supply Comply with ISO8573-1, Class 4 
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Specimen tube bar code label specifications 

The specimen tube bar code labels shall be encoded in one of the following bar code symbologies: Code39, 
Code128, Codabar or Interleaved 2 of 5. The specimen tube bar code character string length shall not exceed 
16 characters for Code39, 49 characters for Code 128, or 37 characters for Codabar. The characters in a 
specimen tube bar code will be limited to upper and lower case alphabetic (a-z, A-Z), numeric (0-9), and an 
underscore (_). 

The Quiet Zone shall be at least 10 times the narrow bar width of the bar code. 

The bar code color scheme shall be black lines on white background. 

The specimen tube bar code label shall be located vertically on the side of the tube perpendicular to the rack. 
The specimen tube bar code label decode string will be a unique identifier assigned by the user. 

The specimen tube bar code reader shall be capable of reading a bar code on a specimen tube and placed in 
the rack with the bar code centered in the rack opening within a rotational tolerance of ±15°. 

The specimen tube bar code label when affixed to the specimen tube shall be between 0.25 inches and 
1.2 inches from the top of the tube as shown below. 

 

An example of a specimen tube bar code label is shown below. 
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75 mm specimen tubes 

The specimen tube bar code width, including Quiet Zone, shall be no greater than 2.00 ± 0.40 inches along 
the tube length. The specimen tube bar code height shall be between 0.30 and 0.75 inches. 

The specimen tube label width shall be no greater than 1.50 inches along the tube length. The specimen tube 
label height shall be no greater than 2.00 ± 0.40 inches. 

 

 

100 mm specimen tubes 

The specimen tube bar code width, including Quiet Zone, shall be no greater than 3.00 inches along the tube 
length. The specimen tube bar code height shall be between 0.30 and 0.75 inches. 

The specimen tube label width shall not exceed 1.50 inches. The specimen tube label height shall not exceed 
3.00 inches. 

Sample Rack Barcodes 

The rack barcode labels are encoded with the Codabar symbology. 

The rack barcode width, including Quiet Zone, is no greater than 1.20 ± 0.10 inches. The rack barcode height 
is between 0.25 ± 0.10 to 0.60 ± 0.10 inches, the barcode label is located on the end of the rack (position #10 
side). The rack barcode label width will not exceed 0.75 ± 0.10 inches, and the rack barcode label height will 
not exceed 1.20 ± 0.10 inches as shown below. 
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 LIS Interface Specification 
The Vantera Clinical Analyzer is an instrument that conveys assays based on Nuclear Magnetic 
Resonance (NMR) technology to the clinical laboratory. It operates as an integrated resource within 
the clinical laboratory and requires an LIS interface to receive patient and patient order information, 
and to report results. This document describes the hardware and software interface that is necessary 
to provide that information flow.  The LIS design specification is apportioned to this document from 
the Numera Software Design Specification, 62-001-01-0109. 

Reference Documents 
To the point they are referenced herein, the following documents form a part of this interface 
specification. 

Title Document ID 

Standard Specification for Low-level Protocol to Transfer 
Messages Between Clinical Laboratory Instruments and 
Computer Systems. (This document was formerly known as 
ASTM E1381-02 and is available for order online at www.clsi.org.) 

NCCLS  
LIS1-A 

Specification for Transferring Information Between 
Clinical Instruments and Computer Systems; Approved 
Standard – Second Edition. (This document is a revision of the 
former ASTM E1394-97 and is available for order online at 
www.clsi.org.) 

NCCLS  
LIS2-A2 
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Definitions 
Terms, acronyms, and descriptions used in this document that are important to understanding the 
technical contents. 

Table 1 - Definitions 
Term Description 

CTS Clear to Send 
DCE Data Communications Equipment 
DSR Data Set Ready 
DTE Data Terminal Equipment 
DTR Data Terminal Ready 
HDL High-Density Lipoprotein 
LDL Low-Density Lipoprotein 
LIS Laboratory Information System 
LS LipoScience 
NMR Nuclear Magnetic Resonance 
RTS Request to Send 
Vantera  NMR Clinical Analyzer 

 

INTERFACE SPECIFICATION 
Interfacing specifications for the Vantera Clinical Analyzer are described in this section. Following 
an overview, the description proceeds in a bottom-up manner from hardware connectors and cabling, 
through low level software protocols, and concluding with an application layer protocol description. 
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Table 3 – Serial Communication Hardware Summary 
Item Specification or Option 

Mechanical 9-pin D male with pin assignments per EIA-574 
Electrical Format EIA-232 DTE emulation 
Baud rate 300, 1200, 2400, 4800, 9600, 19200, 38200, 57600, 115200 
Data bits 8 
Parity Odd, Even, or None 
Framing (stop bits) 1 or 2 
Flow Control None, Hardware, Xon/Xoff 
 

Serial Cabling 
The interface cable is supplied by the user and no specific cabling configuration is prescribed by the 
Vantera Clinical Analyzer. In order to maintain the electrical signal characteristics defined by EIA-
232, a cable length of no more than 50 feet is recommended. The precise configuration between the 
Vantera Clinical Analyzer and the LIS depends on four factors: 
 

1. The selected flow control (none, hardware or Xon/Xoff) 
2. Whether the LIS emulates a DTE or DCE device (the Vantera Clinical Analyzer emulates 

DTE) 
3. Whether the Vantera Clinical Analyzer and the LIS will use on-line indicators (DSR and 

DTR)  
4. The connector type used by the LIS (DE-9 (DB-9) or DB-25) 

 
The following table and subsequent figures help to describe the influences of the four factors listed 
above on cable design and selection. For some background information and examples of common 
configurations, refer to Section 0.  
 

Table 4 – Cable Selection Influences 
Factor Influence 

Flow control Hardware flow control requires that the RTS and CTS signals be connected between the Vantera 
Clinical Analyzer and the LIS. Hardware flow control signals may be routed so that they loop 
back at the local connector. Loop-back wiring side-steps actual hardware-based flow control but 
enables systems that require hardware flow control to work with those that do not have it. Since 
the Vantera Clinical Analyzer is flexible, it is likely that the diagram on the left side of Figure 5 
will prevail for the Vantera Clinical Analyzer interfaces where flow control is required. 

DTE or DCE Communicating with devices of the same type requires incorporation of a null modem. The 
transmit and receive lines must be appropriately routed  Null modem connections are shown in 
Figure 6.  

On-line Indication The DSR and DTR may be used to establish and terminate connections. Presence of these signals 
provides assurance to the Vantera Clinical Analyzer and the LIS that the connection status is alive 
and well. If the DSR signal de-asserts while the Vantera system is transmitting, the Vantera 
Clinical Analyzer interprets this as an error condition and will not attempt further communication 
until the DSR signal is again detected. 

DE-9 or DB-25 Figure 4 and Table 14 above provide a mapping between the two connector types. 
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Table 5 – LIS1-A Configuration Parameters 
Item Description Range Default 

Frame Length Maximum number of characters in a frame 247 to 64000 247 
Busy Timer Length of time that the Vantera Clinical Analyzer will 

wait after a NAK is received in response to an ENQ before 
sending another ENQ 

Adjustable 10 sec 

Contention Timer Length of time that Vantera Clinical Analyzer will wait 
after an ENQ is received in response to an ENQ before 
sending another ENQ 

Adjustable 1 sec 

Post Interrupt Wait Length of time that Vantera Clinical Analyzer will wait 
after a send interrupt is received before entering the link 
establishment phase if the receiver does not send a 
message 

Adjustable 15 sec 

Frame Retry Number of times a frame send is attempted before 
proceeding to the termination phase 

Adjustable 6 

Establishment Sender 
Timeout 

Length of time that a sender waits for a reply during the 
establishment phase 

Adjustable 15 sec 

Establishment 
Receiver Timeout 

Length of time that a receiver waits for an ENQ after 
contention is detected during establishment phase 

Adjustable 20 sec 

Transfer Send 
Timeout 

Length of time that a sender waits for a reply during the 
transfer phase 

Adjustable 15 sec 

Transfer Receive 
Timeout 

Length of time that a receiver waits for a frame or <EOT> 
during the transfer phase 

Adjustable 30 sec 

 

LIS2-A2 Application Layer Protocol 
The Vantera Clinical Analyzer implements the LIS2-A2 at the application layer. LIS2-A2 has 
evolved from ASTM E1394-02 and is largely equivalent to that document. Information contained 
within LIS2-A2 forms a part of the Vantera Clinical Analyzer interface specification and is not 
repeated herein. It is assumed that the LIS interface implementer will have access to and be familiar 
with the contents of LIS2-A2. 
 
LIS1 and LIS2 both employ a transmission error detection and recovery strategy. The strategy within 
LIS1 can make it very difficult to successfully implement the strategy within LIS2. To enable both 
strategies to work, the Vantera Clinical Analyzer transmitted data enforces a rule that no LIS1 frame 
contains more than one record segment. Data link frames contain data that belongs to one and only 
one message. All frames containing a <CR> (the record delimiter) within their data content will have 
that <CR> as the last character of their data content, and that frame will end with an <ETX> (end 
frame). 
 
The Vantera Clinical Analyzer utilization of LIS2 is described by individual record type within 
subsequent subsections. A common table format is used to summarize utilization information. 
Columns in the table have the following meaning: 
 

Table 6 - LIS2-02 Record Table Column Legend 
Column Name Description 

ID Numeric identifier of the sequential order of the field in the record 
LIS2 LIS2-A2 paragraph number associated with the field 
ASTM  ASTM E1394 paragraph number associated with the field 
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Column Name Description 
Name Name of the field 
Max Maximum field length 
Rx Describes what the Vantera Clinical Analyzer expects or how it will treat a field 

when a message containing the record is received from the LIS 
Tx Describes what the LIS should expect in messages transmitted by the Vantera 

Clinical Analyzer that contain the record 
 
Fields that are omitted from a record table are not used by the Vantera Clinical Analyzer and may be 
filled in or left blank at the discretion of the LIS. The LIS should not expect to process any value 
from a field that is not supported by the Vantera Clinical Analyzer. Fields excluded from the 
description table are not supported. 

Message Header Record 
The message header record is the first record of a transmission and is a level 0 record. It must be 
followed at some point by message terminator record before ending the message. 
 

Table 7 - Message Header Record Utilization 
ID LIS2 ASTM Name Max Rx Tx 
1 6.1 7.1.1 Record type 1 ‘H’ ‘H’ 
2 6.2 7.1.2 Delimiter definition 4 The Vantera Clinical 

Analyzer accepts and 
interprets the messages in 
accordance the delimiter 
definition 

The Vantera Clinical 
Analyzer uses delimiters 
“|\^&|” 

5 6.5 7.1.5 Sender name or ID 6 Not used “Vantera” 
13 6.13 7.1.13 Version number 7 Not used, assumed to be 

LIS2-A2 or equivalent 
“LIS2-A2” 

14 6.14 7.1.14 Message date/time 14 Not used Message date/time 

Patient Information Record 
Patient records are at level 1 in the message hierarchy. It is expected that the LIS response to a test 
query will contain a single patient record. The Vantera Clinical Analyzer test result messages will 
contain a single patient information record. 
 

Table 8 – Patient Information Record Utilization 
ID LIS2 ASTM Name Max Rx Tx 
1 7.1 8.1.1 Record type 1 ‘P’ ‘P’ 
2 7.2 8.1.2 Sequence number 1 ‘1’ ‘1’ 
4 7.4 8.1.4 Laboratory assigned 

patient ID 
-- Laboratory assigned patient 

ID 
Laboratory assigned patient 
ID 

8 7.8 8.1.8 Birth date 8 Patient birth Null 
9 7.9 8.1.9 Patient sex 1 Patient gender: 

‘M’ - Male 
‘F’ - Female 
‘U’ - Unknown 

Null 

21 7.21 8.1.21 Patient’s diet 1 ‘Fasting status for report 
‘F’ – Fasting 
‘N’ – Not fasting 

Null 
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‘U’ - Unknown 
 

Test Order Record 
Test order records are at level 2 in the message hierarchy. The LIS response to a test query may 
result in a response that has many orders for an individual patient. The Vantera Clinical Analyzer 
will process all order records for a patient and accept those that it can fulfill. The Vantera Clinical 
Analyzer test result messages will contain a single test order record. 
 
The Vantera Clinical Analyzer is responsible for parsing through the test order records associated 
with a patient and determining which orders it can fulfill. The Vantera Clinical Analyzer uses the 
Manufacturer’s Code (component 4) of the Universal Test ID field to determine the test type. The 
Vantera Clinical Analyzer currently supports the LipoProfile test, which is identified by the 
Manufacturer’s Code value of “LipoProfile”. 
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The Vantera Clinical Analyzer will indicate the relative success or failure of the order processing in 
the Report Types field. If the Vantera Clinical Analyzer encounters a condition that prevents 
successful processing, it will return an ‘X’ in the Report Types field and include comment records to 
describe the abnormal condition. 

 
 

Table 9 – Test Order Record Utilization 
ID LIS2 ASTM Name Max Rx Tx 
1 8.4.1 9.4.1 Record type 1 ‘O’ ‘O’ 
2 8.4.2 9.4.2 Sequence number -- Valid sequence value Valid sequence value 
3 8.4.3 9.4.3 Specimen ID -- Specimen barcode Specimen barcode 
5 8.4.5 9.4.5 Universal test ID -- See Appendix B See Appendix B 
8 8.4.8 9.4.8 Specimen collection 

date and time 
14 Specimen collection date 

and time 
Null 

15 8.4.15 9.4.15 Specimen received 
date and time 

14 Specimen received date 
and time 

Null 

26 8.4.16 9.4.26 Report Types -- Not used Conveys report type 
‘F’ - Final 
‘X’ – Not done 

 

Result Record 
Result records are at level 3 in the message hierarchy. The Vantera Clinical Analyzer will transmit a 
result record upon assay analysis completion. Result records may not be included if the Vantera 
Clinical Analyzer detects an abnormal condition. In this case, the Vantera Clinical Analyzer will set 
the Report Types field of the order record to ‘X’ and describe the condition one or more comment 
records. Result records are not expected to be received by The Vantera Clinical Analyzer and are 
ignored.  
 
The Manufacturer’s Code (part 4) of the Universal Test ID field is used to convey the name of a 
specific result. The LipoProfile test generates many results that are reported to the LIS. Therefore, 
there are many result records generated by a single order for a LipoProfile. 
 
 

Table 10 – Result Record Utilization 
ID LIS2 ASTM Name Max Rx Tx 
1 9.1 10.1.1 Record type 1 Not used ‘R’ 
2 9.2 10.1.2 Sequence number -- Not used Valid sequence value 
3 9.3 10.1.3 Universal test ID -- Not used See Appendix B 
4 9.4 10.1.4 Data/Measurement 

Value 
-- Not used Numeric value of the result 

type 
5 9.5 10.1.5 Units -- Not used Units of the data value 
 

Comment Record 
Comment records in messages received by the Vantera Clinical Analyzer can appear at any level in 
the message hierarchy. The Vantera Clinical Analyzer ignores all comment records. The Vantera 
Clinical Analyzer may transmit one or more comment records immediately following an order 
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record to which the comment applies. The Vantera Clinical Analyzer uses comment records to 
convey textual analysis information that should be associated with an order and be treated as part of 
the test results.  
 

Table 11 – Comment Record Utilization 
ID LIS2 ASTM Name Max Rx Tx 
1 10.1 11.1.1 Record type 1 Not used ‘C’ 
2 10.2 11.1.2 Sequence number -- Not used Valid sequence value 
3 10.3 11.1.3 Comment source 1 Not used ‘I’ 
4 10.4 11.1.4 Comment text -- Not used Comment text for use on 

test result report 
5 10.5 11.1.5 Comment Type -- Not used ‘I’ 
 

Request Information Record 
The Request Information record is sent by the Vantera Clinical Analyzer to request information 
about a single patient sample. Request information records received from the LIS are ignored by the 
Vantera Clinical Analyzer. 
 

Table 12 – Request Information Record Utilization 
ID LIS2 ASTM Name Max Rx Tx 
1 11.1 12.1.1 Record type 1 Not used ‘Q’ 
2 11.2 12.1.2 Sequence number -- Not used Valid sequence value 
3 11.3 12.1.3 Starting range ID -- Not used Specimen barcode in the 2nd 

component of the field 
13 11.13 12.1.13 Request information 

status  
1 Not used ‘O’ – orders and 

demographics only 
 

Message Terminator Record 
Message terminator records appear at the end of a message. If the patient sample identified by the 
Vantera Clinical Analyzer does not exist, the LIS should respond with an empty data frame (a 
message consisting of only a header and terminator record) with the termination code field of the 
termination record set to ‘I’. 
 

Table 13 – Message Terminator Record Utilization 
ID LIS2 ASTM Name Max Rx Tx 
1 12.1 13.1.1 Record type 1 ‘L’ ‘L’ 
2 12.2 13.1.2 Sequence number 1 ‘1’ ‘1’ 
3 12.3 13.1.3 Termination code 1 ‘I’ – no information 

‘N’ or null - Normal 
Not used 

 

Scientific Record 
Scientific records are not used by the Vantera Clinical Analyzer. 
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EXAMPLE MESSAGE SEQUENCES 
This section contains example message sequences between the Vantera Clinical Analyzer and the 
LIS. Sections herein describe specific events that motivate a message transaction along with an 
example of the specific message contents that would be communicated. 

Connection Establishment Sequence 
The connection sequence depends on the interface type. For both types of connections, the link 
connection rules of LIS1-A apply as described in Section 6 of that document and in the state 
transition diagram in the Appendix of LIS1-A. 
 
For the network interface, the LIS1-A connection sequence is preceded by the typical TCP/IP socket 
establishment calls. The LIS should establish a listening socket on an established port interface 
known to the Vantera Clinical Analyzer. The Vantera Clinical Analyzer will connect to that socket 
and the LIS will accept the connection. Data flow then continues in accordance with LIS1-A. 
 

Test Query Message Sequence 
The following sequence diagram depicts the time-ordered flow of information between the Vantera 
Clinical Analyzer and the LIS. A symbolic portrayal of this sequence is provided in Figure 3. 
 

LIS Vantera

Read of patient sample barcode
Test Query

Query Response

Lookup of patient and order 
data for patient sample barcode

Execution of tests ordered that 
Numera can perform

Test Results

Save results in data repository  

 
Figure 3 – Test Query Message Sequence 

Normal Message Sequence 
The following is an example of the test query message sequence. Bold text indicates that the 
message is sent by the Vantera Clinical Analyzer to the LIS. Non-bold text indicates that the 
message is being sent by the LIS to the Vantera Clinical Analyzer. The example messages reflect the 
minimal required data content. More content may be added to any message but may be ignored by 
the receiving system.   
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The examples exclude LIS1-A transmission control characters and focuses on the application layer. 
Carriage return and line feed characters are shown in between records of the message for formatting 
and readability within this document. The designated record separator for LIS2-A2 is just the 
carriage return character (decimal 13). 
 
H|\^&|||Vantera||||||||LIS2-A2|20060627121500 
Q|1|^12345678 
L|1 
 
H|\^& 
P|1||H002123|| ||19570618|M||||||||||||F 
O|1|99042718||^^^NA\^^^K\^^^CL|||||||||||||||||||||O 
O|2|12345678||NMR LipoProfile 3|||20060606|||||||20060606||||||| 
L|1|N 
 
H|\^&|||Vantera||||||||LIS2-A2|20060627121501 
P|1||H002123 
O|1|12345678||NMR LipoProfile 3|||||||||||||||||||||F 
C|1|I|103|I 
R|1|tc|DNR|mg/dL 
R|2|hdl-c|DNR|mg/dL 
R|3|hdl-p|DNR|umol/L 
R|4|lm-hdl-p|DNR|umol/L 
R|5|l-hdl-p|DNR|umol/L 
R|6|m-hdl-p|DNR|umol/L 
R|7|s-hdl-p|DNR|umol/L 
R|8|hdl-z|DNR|nm 
R|9|idl-p|DNR|nmol/L 
R|10|ldl-c|DNR|mg/dL 
R|11|ldl-p|DNR|nmol/L 
R|12|l-ldl-p|DNR|nmol/L 
R|13|s-ldl-p|DNR|nmol/L 
R|14|ldl-z|DNR|nm 
R|15|tg|DNR|mg/dL 
R|16|vl-ldl-p|DNR|nmol/L 
R|17|vldl-p|49.8|nmol/L 
C|1|I|8017|I 
R|18|vldl-tg|DNR|mg/dL 
R|19|lm-vldl-p|DNR|nmol/L 
R|20|l-vldl-p|DNR|nmol/L 
R|21|m-vldl-p|DNR|nmol/L 
R|22|s-vldl-p|DNR|nmol/L 
R|23|vldl-z|DNR|nm 
L|1 

 
 

No Order Response 
The no order response message is sent by the LIS in response to the test query message 
when the identified patient sample is undefined. The following message sequence occurs. 
 
H|\^&|||Vantera||||||||LIS2-A2|20060627121500 
Q|1|^12345678 
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L|1 

 
H|\^& 
L|1|I 
 

No Result Response 
The no result response message is sent by the Vantera Clinical Analyzer when an 
abnormal condition prevents successful result generation. 
 
H|\^&|||Vantera||||||||LIS2-A2|20060627121500 
Q|1|^12345678 
L|1 

 
H|\^& 
P|1||H002123|| ||19570618|M||||||||||||F 
O|1|99042718||^^^NA\^^^K\^^^CL|||||||||||||||||||||O 
O|2|12345678||NMR LipoProfile 3|||20060606|||||||20060606||||||| 
L|1|N 

 
H|\^&|||Vantera||||||||LIS2-A2|20060627121501 
P|1||H002123 
O|1|12345678||NMR LipoProfile 3|||||||||||||||||||||X 
C|1|I|103^Insufficient patient sample in tube.|I 
L|1 
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Appendix A – SERIAL CABLE WIRING INFORMATION 
The following information is provided to assist in the definition of an appropriate cable wiring based 
on the flexibility offered by the Vantera Clinical Analyzer serial interface. The information herein 
should be used in conjunction with section 0 to determine the appropriate serial cable. 
 
The figure below shows the pin assignments for DE-9 and DB-25 connectors. The male connectors 
are shown to the left of the associated female connectors. 
 

                       
Figure 4 – DE-9 and DB-25 Pin Assignments 

 
The table below identifies DE-9 and DB-25 pin utilization common for EIA-232. 
   

Table 14 - DE-9 and DB-25 Pin Utilization 
DB-25 DE-9 EIA Acronym Signal Name Description 

1 X AA CD Protective Ground Protective Ground 
2 3 BA TxD Transmitted  Data Transmitted  Data 
3 2 BB RxD Received Data Received Data 
4 7 CA RTS Request To Send Request To Send 
5 8 CB CTS Clear To Send Clear To Send 
6 6 CC DSR Data Set ready Data Set ready 
7 5 AB GND Common Ground Common Ground 
8 1 CF CD Carrier Detect Carrier Detect 

20 4 CD DTR Data Terminal Ready Data Terminal Ready 
22 9 CE RI Ring Indicator Ring Indicator 

 
The figures below describe common cabling configurations based on the options above.  Figure 5 
depicts the appropriate cable wiring where the LIS emulates a DCE while Figure 6 depicts the 
appropriate cable wiring where the LIS emulates a DTE. 
 

 
Figure 5 – Serial Port Handshaking Connections 
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Figure 6 – Serial Port Null Modem Connections 
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Appendix B – Universal Test ID Definition 
The following information is provided to define the Universal Test ID used in Order and Result 
records for assays available on the Vantera platform. 
   

Table 15 – Order Record Universal Test ID 
Assay Universal Test ID 

NMR LipoProfile   LipoProfile4 
 

Table 16 – Result Record Universal Test ID 
Assay Result Universal Test ID 

NMR LipoProfile 

Total Cholesterol by NMR tc 
HDL Cholesterol by NMR hdl-c 

HDL Particles hld-p 
Large/Medium HDL Particles lm-hdl-p 

Large HDL Particles l-hdl-p 
Medium HDL Particles m-hdl-p 

Small LDL particles s-hdl-p 
HDL Size hdl-z 

IDL Particles idl-p 
LDL Cholesterol by NMR ldl-c 

LDL Particles ldl-p 
Large LDL particles l-ldl-p 
Small LDL particles s-ldl-p 

LDL Size ldl-z 
Triglycerides by NMR tg 
VLDL/LDL Particles vl-ldl-p 

VLDL Particles vldl-p 
VLDL Triglcerides vldl-tg 

Large/Medium VLDL Particles lm-vldl-p 
Large VLDL Particles l-vldl-p 

Medium VLDL Particles m-vldl-p 
Small VLDL Particles s-vldl-p 

VLDL Size vldl-z 
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Scheduled maintenance log 
INSTRUMENT NAME: Vantera Clinical Analyzer  
MANUFACTURER: LipoScience/Varian Month:     
MODEL:  SERIAL NUMBER:  Reviewed by:   _______________________  Date:   _______________________________  
 

Scheduled Maintenance Steps 
Indicate Pass (P) or Fail (F). Failures must be 

resolved prior to running specimens. 

User’s Manual 
Reference 

(page) 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

First Shift                                 
Inspect specimen handling and carousel areas, 
and area adjacent to the system 

58                                

Check bulk fluid levels 41                                
Wash fluidics 59                                
Peform mini-prime 52                                
Run NMR Reference Standard 27                                
Run LipoProfile Level I and II Controls 28                                
Second Shift                                 
Inspect specimen handling and carousel areas, 
and area adjacent to the system 

58                                

Check bulk fluid levels 41                                
Wash fluidics 59                                
Peform mini-prime 52                                
Run NMR Reference Standard 27                                
Run LipoProfile Level I and II Controls 28                                
Third Shift                                 
Inspect specimen handling and carousel areas, 
and area adjacent to the system 58                                

Check bulk fluid levels 41                                
Wash fluidics 59                                
Peform mini-prime 52                                
Run NMR Reference Standard 27                                
Run LipoProfile Level I and II Controls 28                                
Daily                                 
Perform shift maintenance (this table)                                
Check and record nitrogen boil-off rate 66                                
Weekly                                 
Inspect air condensate and particle filters 60                                
Clean specimen platens 62                                
Empty and disinfect rinse fluid container 62                                
Recharge liquid nitrogen 67                                
Inspect and clean NMR console filters 64                                
Check and record helium boil-off rate 66                                
Fill the nitrogen tank 67                                
Perform Database Maintenance 76                                
 
Initials: Date: Corrective Action:  
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Section 15: Sterilization and Shelf-life 
 

 
Table of Contents 

 
15. Sterilization and Shelf-life ....................................................................................... 1 

15.1 System Consumable Shelf-life ............................................................................. 2 
 
 

Index of Tables 
 

Table 15-1: System Consumable Shelf-life ........................................................................ 2 
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15.1 System Consumable Shelf-life 

The proposed device and its consumables are not subject to sterilization 
procedures/processes.  However, system consumables have a specified shelf-life.  A 
summary of shelf-life is provided in Table 15-1. 
 
 
Table 15-1: System Consumable Shelf-life 

Consumables Shelf-Life (months) Extension 
Reference Standard (TMA) 12 N/A 

Diluent 1 18 N/A 

WASH 6* 12 

*Shelf life will be extended as data becomes available. 
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Section 16: Biocompatibility 
 

Material Certification - The proposed device is not subjected to Biocompatibility 
Testing. 
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Attachment 5:  
Vantera System Safety Risk Summary Report - 
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Attachment 6:  
Vantera Master Verification and Validation Plan - 
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Numera Product Requirements Document –
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18.1 Introduction 
Testing to the IEC Standard, IEC 61010-1: Safety requirements for electrical equipment for measurement, 
control, and laboratory use, Part 1: General requirements: 200, 2nd Edition, was contracted out to 

  As a result of the testing performed, an Informative Report was issued by 
.   

 

18.2 Summary of Testing 
Table 18-1 provides a list of tests performed by   A detailed report of the testing 
can be found in Attachment 1. 
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ATTACHMENT 1 
 

Attachment 1: Test Report IEC 61010-1: Safety requirements for electrical for electrical equipment for measurement, 
control, and laboratory use 

Part 1: General requirements 
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Section 20: Performance Testing – Animal 
 

No animal performance testing was performed with the proposed device.  Therefore this 
section is not applicable. 
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The following terms are defined according to their usage at LipoScience. 
 
TERMS DESCRIPTION 

Acceptance Criteria The criteria a software product must meet to successfully complete a test phase or to 
achieve delivery requirements. 

Autosampler 

(Sample Handler) 
Instrumentation that manages test samples and performs the automation for the 
aspiration and delivery of samples to the NMR probe. 

CaEDTA   An anti-coagulation agent found in plasma tubes. 

CAP College of American Pathologists 

CLIA Clinical Laboratory Improvement Amendments Act 

NMR Console An upright case which houses the controlling mechanisms for equipment.   

COTS Acronym for Commercial –Off-The-Shelf, an application or packaged software used in 
developing, or incorporated into, the software released. 

CRB The Change Review Board (CRB) is the group of Departmental representatives 
responsible for the review, acceptance, cancellation, or rejection of changes. 

Curve Fit The process of constructing a curve, that has the best fit to a series of data points, 
possibly subject to constraints 

Data Analysis 
Software 

Software which analyzes spectra to produce values for LDL-P, HDL-C and 
Triglycerides 

Deconvolution The process by which the encoded information is extracted-giving the amplitudes of the 
subclass signal parts that make up the mixture whole. 

Digitized Specimen 

A digital representation of a specimen.  In the context of NMR spectroscopy, the NMR 
spectra recorded from a specimen constitute a digitized specimen and can be stored 
indefinitely via electronic media.  Unlike a physical specimen frozen for long-term 
storage, the digitized specimen does not change over time and its future use is not 
limited by the existence of a finite specimen volume. 

Diluent A solution used to dilute a specimen; Any liquid or solid material used to dilute or carry 
an active ingredient. 

Directed Testing Testing in which a specific change implemented is verified to have been implemented 
correctly.  Does not require a written protocol. 

ECN The Engineering Change Notice is the output of Lipo.mde for creating, Implementing 
and Monitoring change. 

Failure Modes, 
Effects, and Critical 
Analysis (FMECA) 

A procedure by which each potential failure mode in a system is analyzed to determine 
the results or effects on the system and to classify failure modes according to severity.  
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TERMS DESCRIPTION 

Functional Testing Testing in which software components are verified to meet relevant requirements 
defined in the Software Requirements Specification.  Requires a written protocol. 

Hardware 
A term used to describe the computer CPU and its peripheral equipment such as 
printers, workstations, disk/tape/CD drives, input/output equipment, communication 
equipment, etc. 

Integration Testing Testing in which the complete system is verified to meet relevant requirements defined 
in the Software Requirements Specification.  Requires a written protocol. 

In Vitro Occurring outside the living body and in an artificial environment.   
LIS Acronym for Laboratory Information System. 

Mean Statistical calculation utilized to determine the average of control samples.  Mean is 
calculated by dividing the sum of all values by the total number of values. 

NMR Acronym for Nuclear Magnetic Resonance. 

NMR LipoProfile® 
test 

The NMR LipoProfile® test is an advanced cardiovascular diagnostic test that uses 
Nuclear Magnetic Resonance (NMR) spectroscopy to uniquely provide rapid, 
simultaneous, and direct measurement of LDL-P, HDL-C and Triglycerides.   

NMR Profiler Name given to the NMR instruments used by LipoScience to produce NMR 
LipoProfile® test results.  Device cleared by FDA as K063841.  

Numera 
The Vantera® Clinical Analyzer was initially labeled as Numera.  Older documents 
may still utilize the earlier name.  References to the Vantera system and the 
Numera system are identical in their meaning. 

Off-the-Shelf A product that is commercially and publicly available.  

Plasma The fluid part of blood cells as distinguished from suspended material. 
Reproducibility 
 

Closeness of agreement between the results of measurements when operating 
conditions are varied. 

Rack Definition File 
A file (filename *.csv) describing the contents of a unique Gilson rack; the position, 
name (accession), and dilution factor of each specimen contained in the unique Gilson 
rack.  Produced by the Rack Reader as an input to automating the Bruker NMR. 

Requirements 

(1) A condition or capability needed by a user to solve a problem or achieve an 
objective. (2) A condition or capability that must be met or possessed by a system or 
system component to satisfy a contract, standard, specification, or other formally 
imposed documents. (3) A documented representation of a condition or capability as in 
(1) or (2). 

Sample An aliquot of plasma or serum from a specimen (source tube) used for a specific testing 
process. 
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TERMS DESCRIPTION 

Signal Acquisition The process by which an audio frequency is received and transformed from analog to 
digital to be stored in the computer as FIDs. 

Signal Generation The process by which radio frequency signal is generated, amplified and mixed with 
reference signals at the detector, resulting in an audio frequency. 

Signal Processing Is the compilation of all scans stored as FIDS which represents the range of chemical 
shift values.   

Software Validation 

Confirmation by examination and provision of objective evidence that software 
specifications conform to user needs and intended uses, and that the particular 
requirements implemented through the software can be consistently fulfilled. For the 
purposes of this document, design level validation is that portion of the software 
validation that takes place in parts of the software life cycle before the software is 
delivered to the end user. 

Specimen Plasma, serum, urine, etc. specimen drawn (obtained) from a patient (study subject) at a 
specified date and time.  Contained in a single specimen tube. 

Spectrum The numerical raw NMR data acquired for a specimen. 

SRS Acronym for Software Requirements Specification. 

TEa Acronym for Total Allowable Error. 

TMA Sodium Trimethylacetate Hydrate.   

Traceability matrix Reference system whereby any project requirements, can be traced forward or 
backwards through the various phases of the project life-cycle. 

V&V Verification and Validation 

Validation 
Objective evidence that system specifications conform to the user needs and intended 
uses, and that the particular requirements implemented through the system can be 
consistently fulfilled. 

Vantera LipoScience’s second generation NMR clinical analyzer. 

Verification The process of providing objective evidence that the software and its associated 
products conform to specified requirements. 
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