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 DEPARTMENT OF HEALTH AND HUMAN
SERVICES
 FOOD AND DRUG ADMINISTRATION
 MEDICAL DEVICE USER FEE COVER

SHEET

   PAYMENT IDENTIFICATION NUMBER:    

  Write the Payment Identification number on
your check.

A completed cover sheet must accompany each original application or supplement subject
to fees. If payment is sent by U.S. mail or courier, please include a copy of this completed
form with payment. Payment and mailing instructions can be found at: http://www.fda.gov
/oc/mdufma/coversheet.html

1.  COMPANY NAME AND ADDRESS
(include name, street address, city state,
country, and post office code)

IDAHO TECHNOLOGY, INC.
390 Wakara Way
Salt Lake City
Salt Lake
UT 84108
US

1.1
EMPLOYER IDENTIFICATION NUMBER
(EIN)

2.  CONTACT NAME

Gina Bergman

2.1 E-MAIL ADDRESS

gina.bergman@biofiredx.com

2.2
TELEPHONE NUMBER (include Area
code)

801-7366354 486

2.3
FACSIMILE (FAX) NUMBER (Include
Area code)

801-5880507

3.  TYPE OF PREMARKET APPLICATION (Select one of the following in each column; if
you are unsure, please refer to the application descriptions at the following web site:
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments
/ucm345263.htm
Select an application type: 3.1 Select a center
 [X] Premarket notification(510(k)); except for third
party

 [X] CDRH

 [ ] 513(g) Request for Information  [ ] CBER
 [ ] Biologics License Application (BLA) 3.2  Select one of the types below
 [ ] Premarket Approval Application (PMA) [X] Original Application
 [ ] Modular PMA Supplement Types:
 [ ] Product Development Protocol (PDP) [ ] Efficacy (BLA)
 [ ] Premarket Report (PMR) [ ] Panel Track (PMA, PMR, PDP)
 [ ] 30-Day Notice [ ] Real-Time (PMA, PMR, PDP)

[ ] 180-day (PMA, PMR, PDP)

4.  ARE YOU A SMALL BUSINESS? (See the instructions for more information on
determining this status)
 [ ] YES, I meet the small business criteria and have
submitted the required qualifying documents to FDA

 [X] NO, I am not a small business

 4.1   If Yes, please enter your Small Business Decision Number: 

Site:  null https://userfees.fda.gov/OA_HTML/mdufmaCScdCfgItemsPopup.jsp?v...

1 of 2 11/30/2015 11:09 AM

(b)(4)

(b)(4)

Records Processed under FOIA request 2016-2022; Released by CDRH on 09/06/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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5. FDA WILL NOT ACCEPT YOUR SUBMISSION IF YOUR COMPANY HAS NOT PAID AN
ESTABLISHMENT REGISTRATION FEE THAT IS DUE TO FDA. HAS YOUR COMPANY
PAID ALL ESTABLISHMENT REGISTRATION FEES THAT ARE DUE TO FDA?
 [X] YES (All of our establishments have registered and paid the fee, or this is our first
device, and we will register and pay the fee within 30 days of FDA's approval/clearance of
this device.)
 [ ] NO (If "NO," FDA will not accept your submission until you have paid all fees due to
FDA. This submission will not be processed; see http://www.fda.gov/cdrh/mdufma for
additional information)

6.  IS THIS PREMARKET APPLICATION COVERED BY ANY OF THE FOLLOWING USER
FEE EXCEPTIONS? IF SO, CHECK THE APPLICABLE EXCEPTION.

 [ ] This application is the first PMA submitted by a
qualified small business, including any affiliates

 [ ] The sole purpose of the application is
to support conditions of use for a
pediatric population

 [ ] This biologics application is submitted under
section 351 of the Public Health Service Act for a
product licensed for further manufacturing use
only

 [ ] The application is submitted by a
state or federal government entity for a
device that is not to be distributed
commercially

7.  IS THIS A SUPPLEMENT TO A PREMARKET APPLICATION FOR WHICH FEES
WERE WAIVED DUE TO SOLE USE IN A PEDIATRIC POPULATION THAT NOW
PROPOSES CONDITION OF USE FOR ANY ADULT POPULATION? (If so, the application
is subject to the fee that applies for an original premarket approval application (PMA).
 [ ] YES  [X] NO

PAPERWORK REDUCTION ACT STATEMENT
Public reporting burden for this collection of information is estimated to average 18 minutes
per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of
information. Send comments regarding this burden estimate or any other aspect of this
collection of information, including suggestions for reducing this burden, to the address
below.

Department of Health and Human Services, Food and Drug Administration, Office of Chief
Information Officer, 8455 Colesville Road, COLE-14-14253 Silver Spring, MD 20993-0002
[Please do NOT return this form to the above address, except as it pertains to comments on
the burden estimate.]

8.  USER FEE PAYMENT AMOUNT SUBMITTED FOR THIS PREMARKET
APPLICATION
    30-Nov-2015

Form FDA 3601 (05/13)
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Performance Standards 
This Special 510(k) Premarket Notification was prepared with reference to the following 
guidance documents. The referenced documents were used as guidance; however, 
modifications to recommended study designs were made, where appropriate, to fit the 
specifics of the product: 

 Guidance for Industry and Food and Drug Administration Staff – Highly Multiplexed 
Microbiological/Medical Countermeasure In Vitro Nucleic Acid Based Diagnostic 
Devices, (August 27, 2014) 

 Statistical Guidance on Reporting Results from Studies Evaluating Diagnostic Tests, 
FDA Guidance Document (March 13, 2007) 

 User Protocol for Evaluation of Qualitative Test Performance, Clinical and 
Laboratory Standards Institute (CLSI) Approved Guideline – Second Edition, EP12-
A2 (January 2008) 

 Molecular Diagnostic Methods for Infectious Diseases, Clinical and Laboratory 
Standards Institute (CLSI) Approved Guideline, MM3-A2 (February 2006) 

 EN ISO 14971:2012, ‘Medical devices – Application of risk management to medical 
devices’. 

 ISO 13485:2003/EN ISO 13485:2012, ‘Medical devices – Quality Management 
System – Requirements for regulatory purposes’. 

 EN 13641:2002, ‘Elimination or reduction of risk of infection related to in vitro 
diagnostic reagents’. 

 EN 62366:2008, ‘Medical devices-Application of usability engineering to medical 
devices’. 

 EN 13612:2002, ‘Performance evaluation of in vitro diagnostic devices’. 

 EN ISO 23640:2013, ‘In vitro diagnostic medical devices – Evaluation of stability of 
in vitro diagnostic reagents’. 

 Guidance for Sponsors, Institutional Review Boards, Clinical Investigators and FDA 
Staff – Guidance on Informed Consent for In Vitro Diagnostic Device Studies Using 
Leftover Human Specimens that are Not Individually Identifiable, (April 25, 2005) 

 Guidance for Industry and Food and Drug Administration Staff – Assay Migration 
Studies for In Vitro Diagnostic Devices. (April 25, 2013). 

Instrument Specific 
 EN 61010-2-101:2002, ‘Safety requirements for electrical equipment for 

measurement, control, and laboratory use –Part 2-101: Particular requirements for in 
vitro diagnostic (IVD) medicinal equipment’, IEC 61010-2-101:2002 (modified) 
December 17, 2002. 
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 EN 61326-2-6:2006 ‘Electrical equipment for measurement, control and laboratory 
use—EMC requirements—Part 2-6: Particular requirements –in vitro diagnostic 
(IVD) medical equipment’, IEC 61326-2-6:2006, November 27, 2008. 

Software Specific 
 Guidance for the Content of Premarket Submissions for Software Contained in 

Medical Devices, FDA Guidance Document (May 11, 2005) 

 Guidance for Industry, FDA Reviewers and Compliance on Off-The-Shelf Software 
Use in Medical Devices (September 9, 1999) 

 General Principle of Software Validation; Final Guidance for Industry and FDA Staff 
(January 11, 2002) 

 ISO 62304:2006, ‘Medical device software – Software life-cycle processes’ – IEC 
62304:2006, November 27, 2008. 

Labeling 
 Use of Symbols on Labels and in Labeling of In Vitro Diagnostic Devices Intended 

for Professional Use, FDA Guidance Document (November 30, 2004) 

 Guidance for Industry and FDA on Alternative to Certain Prescription Device 
Labeling Requirements (January 1, 2000) 

 21 CFR 809.10, Labeling for in vitro diagnostic products 

 EN 980:2008, ‘Symbols for use in the labelling of medical devices’ 

 ISO 15223-1:2012, ‘Medical Devices – Symbols to be used with medical device 
labels, labeling and information to be supplied – Part 1: General requirements’. 

 EN ISO 18113-1:2011, ‘In vitro diagnostic medical devices – Information supplied 
by the manufacturer (labeling) – Part 1: Terms, definition and general requirements’. 

 EN ISO 18113-2:2011, ‘In vitro diagnostic medical devices – Information supplied 
by the manufacturer (labeling) – Part 2: In vitro diagnostic reagents for professional 
use’. 

 EN ISO 18113-3:2011 – ‘In vitro diagnostic medical devices – Information supplied 
by the manufacturer (labeling) – Part 3: In vitro diagnostic instruments for 
professional use’. 
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Please wait... 
  
If this message is not eventually replaced by the proper contents of the document, your PDF 
viewer may not be able to display this type of document. 
  
You can upgrade to the latest version of Adobe Reader for Windows®, Mac, or Linux® by 
visiting  http://www.adobe.com/go/reader_download. 
  
For more assistance with Adobe Reader visit  http://www.adobe.com/go/acrreader. 
  
Windows is either a registered trademark or a trademark of Microsoft Corporation in the United States and/or other countries. Mac is a trademark 
of Apple Inc., registered in the United States and other countries. Linux is the registered trademark of Linus Torvalds in the U.S. and other 
countries.
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The BioFire Diagnostics logo and FilmArray are trademarks of BioFire Diagnostics, LLC or BioFire Defense, LLC. 
All other names of products and brands appearing in this submission are trademarks or registered trademarks of their respective 
owners. 
 

Records Processed under FOIA request 2016-2022; Released by CDRH on 09/06/2016

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



 
BioFire Diagnostics, LLC. Special 510(k) January 12, 2016 Confidential 
FilmArray Torch Respiratory Panel  Page i 

Table of Contents 
Section Page 

1 Company Name and Address .......................................................................................................... 1 

2 Device Name ................................................................................................................................... 1 

3 Establishment Registration Number ............................................................................................... 1 

4 Device Classification........................................................................................................................ 1 

5 Predicate Device Information.......................................................................................................... 2 

6 Regulatory History .......................................................................................................................... 2 

7 Indications for Use Statement ......................................................................................................... 3 

8 Proposed Labeling ........................................................................................................................... 4 

9 Description of Device Modifications ............................................................................................... 5 

9.1 Background ......................................................................................................................................................... 5 

9.2 FilmArray Respiratory Panel ................................................................................................................................ 6 

9.3 FilmArray Torch: A Modification of FilmArray 2.0 ............................................................................................... 6 
9.3.1 Summary of Modifications ........................................................................................................................... 6 
9.3.2 Hardware/Configuration Modifications ..................................................................................................... 13 
9.3.3 Software Modifications .............................................................................................................................. 14 
9.3.4 User Interface Modifications ..................................................................................................................... 15 
9.3.5 Workflow Modifications ............................................................................................................................ 16 

9.4 Combined Functions .......................................................................................................................................... 17 

10 Software ....................................................................................................................................... 18 

10.1 Level of Concern .............................................................................................................................................. 19 

10.2 Software and Firmware Description ................................................................................................................ 20 
10.2.1 Overview .................................................................................................................................................. 20 
10.2.2 FilmArray Torch Software and Firmware ................................................................................................. 21 
10.2.3 Off-the-Shelf Software ............................................................................................................................. 32 

10.3 Device Hazard Analysis .................................................................................................................................... 32 

10.4 Software and Firmware Requirements Specifications ..................................................................................... 32 

10.5 Architecture Design Chart ............................................................................................................................... 33 

10.6 Software Design Specification ......................................................................................................................... 34 

10.7 Traceability Analysis ........................................................................................................................................ 34 

10.8 Software and Firmware Development Environment Description .................................................................... 35 
10.8.1 Software Development Process ............................................................................................................... 35 
10.8.2 FilmArray Torch Software Development ................................................................................................. 36 

Records Processed under FOIA request 2016-2022; Released by CDRH on 09/06/2016

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



 
BioFire Diagnostics, LLC. Special 510(k) January 12, 2016 Confidential 
FilmArray Torch Respiratory Panel  Page ii 

10.8.3 Firmware Development Process .............................................................................................................. 36 
10.8.4 Firmware Program Language ................................................................................................................... 36 
10.8.5 Related Software and Firmware Process Activities ................................................................................. 36 

10.9 Verification and Validation Documentation .................................................................................................... 37 
10.9.1 Software Verification Testing ................................................................................................................... 37 
10.9.2 Firmware Verification Testing .................................................................................................................. 39 
10.9.3 Validation Testing .................................................................................................................................... 39 
10.9.4 Software Releases .................................................................................................................................... 40 
10.9.5 Firmware Releases ................................................................................................................................... 40 
10.9.6 Revision History ....................................................................................................................................... 41 

10.10 Unresolved Anomalies or Defects .................................................................................................................. 41 

11 Summary of Design Control Activities ........................................................................................... 44 

11.1 Risk Analysis .................................................................................................................................................... 44 

11.2 Instrument Testing .......................................................................................................................................... 45 
11.2.1 Electrical Safety Testing ........................................................................................................................... 45 
11.2.2 Electromagnetic Capability ...................................................................................................................... 45 

11.3 Verification/Validation Studies ........................................................................................................................ 46 
11.3.1 System Reliability ..................................................................................................................................... 46 
11.3.2 Detection at Low Analyte Levels and Precision ....................................................................................... 47 
11.3.3 Synthetic Template Method Comparison ................................................................................................ 52 
11.3.4 Negative Sample Method Comparison .................................................................................................... 53 
11.3.5 Representative Organism Method Comparison ...................................................................................... 53 
11.3.6 User Evaluation ........................................................................................................................................ 54 

12 Substantial Equivalence ................................................................................................................ 55 

 
Appendix A Proposed Labeling 

A.1 FilmArray Torch Labels   
A.2 FilmArray Torch Operator’s Manual (IVD)  
A.3  FilmArray Torch Operator’s Manual (RUO) 
A.4 FilmArray Torch Information Quick Guide  
A.5 FilmArray Respiratory Panel Labels 
A.6 FilmArray Respiratory Panel Instruction Booklet  
A.7 FilmArray Respiratory Panel Quick Guide  
 

 
Appendix B FilmArray Software 

B.1  FilmArray Software Architecture Summary 
B.2  FilmArray Torch Software Computer Image Requirements 
B.3 FilmArray Torch Off-the-Shelf Software Specification  
B.4  FilmArray Torch Software Off-the-Shelf Software Risk Analysis 
B.5  FilmArray Torch Software Risk Analysis 
B.6  Software Requirements 

B.6.1 FilmArray Torch Software High Level Requirements 
B.6.2 FilmArray Torch Software Workflow Requirements 
B.6.3 FilmArray Torch Dashboard Requirements 
B.6 .4 FilmArray Torch Software Settings Requirements 
B.6.5 FilmArray Torch Software Instrument Configuration Requirements 
B.6.6 FilmArray Torch Software Browse Runs Requirements 

Records Processed under FOIA request 2016-2022; Released by CDRH on 09/06/2016

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



 
BioFire Diagnostics, LLC. Special 510(k) January 12, 2016 Confidential 
FilmArray Torch Respiratory Panel  Page iii 

B.6.7 FilmArray Torch Software Database Requirements 
B.6.8 FilmArray Torch Software Installer Requirements 

B.7 FilmArray Torch Embedded Software Requirements 
B.8 FilmArray Torch Software Release Summary 
B.9 FilmArray Torch Software Validation Trace Matrix 
B.10 DCN Summary Report Beta Firmware Release 3  
B.11 Software Verification Test Documentation 

B.11.1  FilmArray Torch Software Automated Tests Report 
B.11.2  FilmArray Torch Software Installer Tests 
B.11.3  FilmArray Torch Software Manual Tests 
B.11.4  FilmArray Torch Instrument Configuration Tool Tests 
B.11.5  FilmArray Software Unit Tests 
B.11.6 FilmArray Torch Computer Image Tests 

B.12 Firmware Verification Test Documentation 
B.12.1 FilmArray Torch Edge Load Verification 
B.12.2 FilmArray Torch Panel LED Verification 

B.13 Software and System Validation Test Documentation 
B.13.1 FilmArray Torch Software Workflow Tests 
B.13.2 FilmArray Torch Software Release Candidate Tests 
B.13.3 System Reliability FilmArray Torch Software Validation 

 

Records Processed under FOIA request 2016-2022; Released by CDRH on 09/06/2016

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



 
BioFire Diagnostics, LLC. Special 510(k) January 12, 2016 Confidential 
FilmArray Torch Respiratory Panel  Page iv 

510(k) Screening Checklist 
 

[Hard copy of CDRH coversheet to be inserted here] 
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[screening checklist 2]
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[screening checklist 3]  
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[screening checklist 4] 
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[screening checklist 5] 
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Performance Standards 
This Special 510(k) Premarket Notification was prepared with reference to the following 
guidance documents. The referenced documents were used as guidance; however, 
modifications to recommended study designs were made, where appropriate, to fit the 
specifics of the product: 

 Guidance for Industry and Food and Drug Administration Staff – Highly Multiplexed 
Microbiological/Medical Countermeasure In Vitro Nucleic Acid Based Diagnostic 
Devices, (August 27, 2014) 

 Statistical Guidance on Reporting Results from Studies Evaluating Diagnostic Tests, 
FDA Guidance Document (March 13, 2007) 

 User Protocol for Evaluation of Qualitative Test Performance, Clinical and 
Laboratory Standards Institute (CLSI) Approved Guideline – Second Edition, EP12-
A2 (January 2008) 

 Molecular Diagnostic Methods for Infectious Diseases, Clinical and Laboratory 
Standards Institute (CLSI) Approved Guideline, MM3-A2 (February 2006) 

 EN ISO 14971:2012, ‘Medical devices – Application of risk management to medical 
devices’. 

 ISO 13485:2003/EN ISO 13485:2012, ‘Medical devices – Quality Management 
System – Requirements for regulatory purposes’. 

 EN 13641:2002, ‘Elimination or reduction of risk of infection related to in vitro 
diagnostic reagents’. 

 EN 62366:2008, ‘Medical devices-Application of usability engineering to medical 
devices’. 

 EN 13612:2002, ‘Performance evaluation of in vitro diagnostic devices’. 

 EN ISO 23640:2013, ‘In vitro diagnostic medical devices – Evaluation of stability of 
in vitro diagnostic reagents’. 

 Guidance for Sponsors, Institutional Review Boards, Clinical Investigators and FDA 
Staff – Guidance on Informed Consent for In Vitro Diagnostic Device Studies Using 
Leftover Human Specimens that are Not Individually Identifiable, (April 25, 2005) 

 Guidance for Industry and Food and Drug Administration Staff – Assay Migration 
Studies for In Vitro Diagnostic Devices. (April 25, 2013). 

Instrument Specific 
 EN 61010-2-101:2002, ‘Safety requirements for electrical equipment for 

measurement, control, and laboratory use –Part 2-101: Particular requirements for in 
vitro diagnostic (IVD) medicinal equipment’, IEC 61010-2-101:2002 (modified) 
December 17, 2002. 

 EN 61326-2-6:2006 ‘Electrical equipment for measurement, control and laboratory 
use—EMC requirements—Part 2-6: Particular requirements –in vitro diagnostic 
(IVD) medical equipment’, IEC 61326-2-6:2006, November 27, 2008. 
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Software Specific 
 Guidance for the Content of Premarket Submissions for Software Contained in 

Medical Devices, FDA Guidance Document (May 11, 2005) 

 Guidance for Industry, FDA Reviewers and Compliance on Off-The-Shelf Software 
Use in Medical Devices (September 9, 1999) 

 General Principle of Software Validation; Final Guidance for Industry and FDA Staff 
(January 11, 2002) 

 ISO 62304:2006, ‘Medical device software – Software life-cycle processes’ – IEC 
62304:2006, November 27, 2008. 

Labeling 
 Use of Symbols on Labels and in Labeling of In Vitro Diagnostic Devices Intended 

for Professional Use, FDA Guidance Document (November 30, 2004) 

 Guidance for Industry and FDA on Alternative to Certain Prescription Device 
Labeling Requirements (January 1, 2000) 

 21 CFR 809.10, Labeling for in vitro diagnostic products 

 EN 980:2008, ‘Symbols for use in the labelling of medical devices’ 

 ISO 15223-1:2012, ‘Medical Devices – Symbols to be used with medical device 
labels, labeling and information to be supplied – Part 1: General requirements’. 

 EN ISO 18113-1:2011, ‘In vitro diagnostic medical devices – Information supplied 
by the manufacturer (labeling) – Part 1: Terms, definition and general requirements’. 

 EN ISO 18113-2:2011, ‘In vitro diagnostic medical devices – Information supplied 
by the manufacturer (labeling) – Part 2: In vitro diagnostic reagents for professional 
use’. 

 EN ISO 18113-3:2011 – ‘In vitro diagnostic medical devices – Information supplied 
by the manufacturer (labeling) – Part 3: In vitro diagnostic instruments for 
professional use’. 
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Indications for Use 
510(k) Number (if known): ___________ 
Device Name: FilmArray Respiratory Panel (RP)  
 
The FilmArray Respiratory Panel (RP) is a multiplexed nucleic acid test intended for use 
with FilmArray systems for the simultaneous qualitative detection and identification of 
multiple respiratory viral and bacterial nucleic acids in nasopharyngeal swabs (NPS) 
obtained from individuals suspected of respiratory tract infections. The following organism 
types and subtypes are identified using the FilmArray RP: Adenovirus, Coronavirus 229E, 
Coronavirus HKU1, Coronavirus NL63, Coronavirus OC43, Human Metapneumovirus, 
Influenza A, Influenza A subtype H1, Influenza A subtype H3, Influenza A subtype 2009 
H1, Influenza B, Parainfluenza Virus 1, Parainfluenza Virus 2, Parainfluenza Virus 3, 
Parainfluenza Virus 4, Human Rhinovirus/Enterovirus, Respiratory Syncytial Virus, 
Bordetella pertussis, Chlamydophila pneumoniae, and Mycoplasma pneumoniae. The 
detection and identification of specific viral and bacterial nucleic acids from individuals 
exhibiting signs and symptoms of a respiratory infection aids in the diagnosis of respiratory 
infection if used in conjunction with other clinical and epidemiological information. The 
results of this test should not be used as the sole basis for diagnosis, treatment, or other 
management decisions. Negative results in the setting of a respiratory illness may be due to 
infection with pathogens that are not detected by this test or, lower respiratory tract infection 
that is not detected by a nasopharyngeal swab specimen. Positive results do not rule out co-
infection with other organisms: the agent(s) detected by the Film Array RP may not be the 
definite cause of disease. Additional laboratory testing (e.g. bacterial and viral culture, 
immunofluorescence, and radiography) may be necessary when evaluating a patient with 
possible respiratory tract infection. 

Due to the small number of positive specimens collected for certain organisms during 
the prospective clinical study, performance characteristics for Bordetella pertussis, 
Coronavirus 229E, Coronavirus OC43, Influenza A H1, Influenza A H3, Influenza A 
H1-2009, Influenza B, Mycoplasma pneumoniae, Parainfluenza Virus 1, Parainfluenza 
Virus 2, and Parainfluenza Virus 4 were established primarily with retrospective 
clinical specimens. Performance characteristics for Chlamydophila pneumoniae were 
established primarily using contrived clinical specimens. 

Due to the genetic similarity between Human Rhinovirus and Enterovirus, the FilmArray 
RP cannot reliably differentiate them. A positive FilmArray RP Rhinovirus/Enterovirus 
result should be followed-up using an alternate method (e.g., cell culture or sequence 
analysis).  

The FilmArray RP assay for Coronavirus OC43 may cross-react with some isolates of 
Coronavirus HKU1. A dual positive result may be due to cross-reactivity or may indicate a 
co-infection.  

Performance characteristics for Influenza A were established when Influenza A 2009 H1N1, 
A H1, and A H3 were the predominant Influenza A viruses in circulation. Performance of 
detecting Influenza A may vary if other Influenza A strains are circulating or a novel 
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Influenza A virus emerges. If infection with a novel Influenza A virus is suspected based on 
current clinical and epidemiological screening criteria recommended by public health 
authorities, specimens should be collected with appropriate infection control precautions for 
novel virulent Influenza viruses and sent to state or local health departments for testing. 
Viral culture should not be attempted in these cases unless a BSL 3+ facility is available to 
receive and culture specimens. 

 
 
 

 
 
 

 
Prescription Use ___x____ 
(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 IF NEEDED)

 

Concurrence of Center for Devices and Radiological Health (CDRH) 
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Declaration of Conformity  
with Design Controls 

 
 
Verification Activities 

To the best of my knowledge, the verification activities, as required by the risk analysis, for the 
modification were performed by the designated individual(s) and the results demonstrated that 
the predetermined acceptance criteria were met. 

_________________________                 _______________ 
Kristen Kanack, PhD      Date 
Vice President, Regulated Products  
and Clinical Affairs 
BioFire Diagnostics, LLC 

 
 

Manufacturing Facility 

The manufacturing facility, BioFire Diagnostics, LLC, is in conformance with the design control 
requirements as specified in 21 CFR 820. 30 and the records are available for review. 

_________________________                 _______________ 
Gina Bergman       Date 
Director of Quality Assurance 
BioFire Diagnostics, LLC 
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Truthful and Accurate Statement 
for the  

Modification to the FilmArray Respiratory 
Panel (FilmArray Torch) 

Pursuant to 21 CFR 807.87(k), I, Kristen Kanack, in my capacity as Vice President of 
Regulated Products and Clinical Affairs at BioFire Diagnostics, LLC, certify that to the 
best of my knowledge all data and information submitted in this premarket notification 
are truthful and accurate and that no material fact has been omitted.  

 
 

      _______________________________   _________________ 
Kristen Kanack, PhD     Date 
Vice President, Regulated Products  
and Clinical Affairs 
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1  Company Name and Address 
BioFire Diagnostics, LLC 

390 Wakara Way 

Salt Lake City, UT 84108 

Telephone: 801-736-6354 

Facsimile: 801-588-0507 

Primary contact: Kristen Kanack, ext. 330 

Secondary contact: Ajay Bhatia, ext. 246 or Beth Amiott, ext. 761 

2  Device Name 
Trade Name: FilmArray Respiratory Panel (RP) for use with FilmArray Torch 

Common Name: Same 

Classification Name:  
Respiratory Viral Panel Multiplex Nucleic Acid Assay (21 CFR 866.3980) 

Instrumentation for Clinical Multiplex Test Systems (21 CFR 862.2570) 

Product Codes:   
OCC, OEM, OOU, OEP, OTG, OOI, OZX, OZY, OQW and OZZ 

NSU 

3  Establishment Registration Number 
Company: BioFire Diagnostics, LLC 
 
Establishment Registration Number: 3002773840 

4  Device Classification 
The FilmArray Respiratory Panel has been previously categorized as a Class II device 
under 21 CFR 866.3980. Since performing the test on FilmArray Torch does not alter the 
intended use of the product or its test principle, we believe that the FilmArray 
Respiratory Panel when used with FilmArray Torch is a Class II device. 

The FilmArray Torch is categorized as a Class II device under 21 CFR 862.2570 
(Product Code: NSU - instrumentation for clinical multiplex test systems). 
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5  Predicate Device Information 
Trade Name: FilmArray Respiratory Panel (RP) for Use with Multi-instrument 

FilmArray System (FilmArray 2.0) 

Common Name: Same 

510(k) number(s): K143080  

6  Regulatory History 
The following pre-submission documents were provided to FDA by BioFire Diagnostics:  

1. Q151638 (August 25, 2015)- Provided a description of the modifications and the 
proposed validation studies that were to be used to support a proposed Special 
510(k) for the use of the FilmArray RP on the FilmArray Torch (modified 
FilmArray 2.0). 

2. Q151638/S001 (October 2, 2015) - Provided responses to the previous submission 
as well as clarifications of modifications for the FilmArray Torch configuration. 

The following FDA pre-submission interactions took place:  

3. Q151638 Acknowledgement Letter (August 27, 2015) 

4. October 1, 2015 – E-mail from FDA to BioFire asking for a complete description 
of all changes (response provided via E-mail). 

5. Q151638/Review Memo (November, 4th, 2015) – FDA provided responses to the 
initial questions BioFire posed in Q151638. 

Provided below is the list of questions posed by BioFire specifically about the FilmArray 
RP for use with the FilmArray Torch and the responses by the FDA. 

• Does the FDA concur with the special 510(k) regulatory pathway for the use of 
FilmArray RP with the FilmArray Torch? 

o Response: Yes, the FDA agrees that the special 510(k) regulatory pathway 
is appropriate for this device modification. Please note that only summary 
level data and no line data should be submitted in a special 510(k). 

• Does FDA concur with the testing plans to validate the use of FilmArray RP with 
the FilmArray Torch system? 

o Response: Yes, the testing plans proposed to validate the FilmArray RP on 
the FilmArray Torch system are appropriate. We offer the following 
comments: 

 Samples evaluated in the Representative Organism and 
Reproducibility studies should be prepared with whole organism 
preparations in NP swab matrix.  
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 You indicate that samples for the Representative Organism study 
will be spiked “near the LoD”. We recommend that samples are 
prepared with concentrations of each organism at no higher than 
3X LoD.  

• BioFire intends to modify the FilmArray RP package insert by adding FilmArray 
Torch to the list of systems with which FilmArray RP can be used, and by 
including a paragraph describing the results of the Full Panel Reproducibility at 
LoD study. Is this acceptable? 

o Response: Yes, it is acceptable to add the FilmArray Torch to the 
FilmArray RP PI, including the panel reproducibility study. The procedure 
for using the FilmArray RP pouch in the FilmArray Torch should also be 
included in the PI. Additionally, any appropriate pictures or diagrams 
showing the new user interface and pouch loading procedure should also 
be added to the PI. Please submit a red-lined revised and clean version of 
the PI with your special 510(k) submission. 

7  Indications for Use Statement 
The indications for use statement is provided below and is the same statement used for the 
FilmArray Respiratory Panel (RP) (K143080) cleared for use with the FilmArray 2.0 
(K143178).  There is no intention to change the indications for use or the performance 
claims for the modified product.  

The FilmArray Respiratory Panel (RP) is a multiplexed nucleic acid test intended for use 
with FilmArray systems for the simultaneous qualitative detection and identification of 
multiple respiratory viral and bacterial nucleic acids in nasopharyngeal swabs (NPS) 
obtained from individuals suspected of respiratory tract infections. The following organism 
types and subtypes are identified using the FilmArray RP: Adenovirus, Coronavirus 229E, 
Coronavirus HKU1, Coronavirus NL63, Coronavirus OC43, Human Metapneumovirus, 
Influenza A, Influenza A subtype H1, Influenza A subtype H3, Influenza A subtype 2009 
H1, Influenza B, Parainfluenza Virus 1, Parainfluenza Virus 2, Parainfluenza Virus 3, 
Parainfluenza Virus 4, Human Rhinovirus/Enterovirus, Respiratory Syncytial Virus, 
Bordetella pertussis, Chlamydophila pneumoniae, and Mycoplasma pneumoniae. The 
detection and identification of specific viral and bacterial nucleic acids from individuals 
exhibiting signs and symptoms of a respiratory infection aids in the diagnosis of respiratory 
infection if used in conjunction with other clinical and epidemiological information. The 
results of this test should not be used as the sole basis for diagnosis, treatment, or other 
management decisions. Negative results in the setting of a respiratory illness may be due to 
infection with pathogens that are not detected by this test or, lower respiratory tract infection 
that is not detected by a nasopharyngeal swab specimen. Positive results do not rule out co-
infection with other organisms: the agent(s) detected by the FilmArray RP may not be the 
definite cause of disease. Additional laboratory testing (e.g. bacterial and viral culture, 
immunofluorescence, and radiography) may be necessary when evaluating a patient with 
possible respiratory tract infection. 

Records Processed under FOIA request 2016-2022; Released by CDRH on 09/06/2016

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



 

BioFire Diagnostics, LLC. Special 510(k) January 12, 2016 Confidential 
FilmArray Torch Respiratory Panel  Page 4 
  

Due to the small number of positive specimens collected for certain organisms during 
the prospective clinical study, performance characteristics for Bordetella pertussis, 
Coronavirus 229E, Coronavirus OC43, Influenza A H1, Influenza A H3, Influenza A 
H1-2009, Influenza B, Mycoplasma pneumoniae, Parainfluenza Virus 1, Parainfluenza 
Virus 2, and Parainfluenza Virus 4 were established primarily with retrospective 
clinical specimens. Performance characteristics for Chlamydophila pneumoniae were 
established primarily using contrived clinical specimens. 

Due to the genetic similarity between Human Rhinovirus and Enterovirus, the FilmArray 
RP cannot reliably differentiate them. A positive FilmArray RP Rhinovirus/Enterovirus 
result should be followed-up using an alternate method (e.g., cell culture or sequence 
analysis).  

The FilmArray RP assay for Coronavirus OC43 may cross-react with some isolates of 
Coronavirus HKU1. A dual positive result may be due to cross-reactivity or may indicate a 
co-infection.  

Performance characteristics for Influenza A were established when Influenza A 2009 H1N1, 
A H1, and A H3 were the predominant Influenza A viruses in circulation. Performance of 
detecting Influenza A may vary if other Influenza A strains are circulating or a novel 
Influenza A virus emerges. If infection with a novel Influenza A virus is suspected based on 
current clinical and epidemiological screening criteria recommended by public health 
authorities, specimens should be collected with appropriate infection control precautions for 
novel virulent Influenza viruses and sent to state or local health departments for testing. 
Viral culture should not be attempted in these cases unless a BSL 3+ facility is available to 
receive and culture specimens. 

8  Proposed Labeling 
Appendix A contains the proposed labeling to support the use of the FilmArray RP with the 
modified FilmArray Torch that is described in this Special 510(k). The Torch labels 
included in this submission will show UDI compliant barcodes; however, this element may 
not be included on labels before September 2016. 

All proposed labeling is included in Appendix A, as follows:  

 FilmArray Torch Labels  (Appendix A.1) 
 FilmArray Torch Operator’s Manual IVD (Appendix A.2) 
 FilmArray Torch Operator’s Manual RUO (Appendix A.3) 
  FilmArray Torch Information Quick Guide (Appendix A.4) 
 FilmArray Respiratory Panel Labels (Appendix A.5) 

Note: The Filmarray RP outer package and component labels have not been changed 
for this submission. 

 FilmArray Respiratory Panel Instruction Booklet (Appendix A.6) 
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 FilmArray Respiratory Panel Quick Guide (Appendix A.7) 

9  Description of Device Modifications 

9.1  Background 
Upper respiratory tract infections cause acute local and systemic disease of varying 
severity, with the most severe cases occurring in children, older adults, and 
immunocompromised individuals. Due to the similarity in clinical presentation, an exact 
diagnosis cannot be made based solely on clinical symptoms; however, identification of 
the causative agent provides physicians with important information to aid in determining 
appropriate patient treatment and public health response for disease containment. The 
FilmArray Respiratory Panel (RP) aids in the diagnosis of upper respiratory tract 
infections by testing nasopharyngeal swab (NPS) specimens for 20 different respiratory 
pathogens in a time frame (~one hour) that allows the test results to be used in 
determining appropriate patient treatment and management. 

BioFire Diagnostics, LLC (BioFire) manufactures the FilmArray Respiratory Panel (RP), 
along with a family of PCR-based in vitro diagnostic instrument systems and other 
specific highly-multiplexed reagent panels for use on FilmArray systems for infectious 
disease testing. The FilmArray family currently consists of FilmArray and FilmArray 2.0, 
both of which have been FDA-cleared (K103175 and K143178 respectively) and CE-
marked. FilmArray systems include a computer, an instrument (or multiple instruments), 
accessories, and FilmArray Software. The FilmArray Software functions to control the 
FilmArray instrument and also to collect, analyze, view and store test data transferred 
from the instrument. Reagent panel-specific information (i.e. protocol, assay information, 
analysis parameters and final report configuration) is programmed into separate pouch 
modules that are unique to each panel and can be loaded onto the main FilmArray 
Software as new panels are developed. 

The FilmArray RP for use with the FilmArray and FilmArray 2.0, was fully described 
and received FDA clearance in previous 510(k)s (K103175, K110764, K120267, and 
K123620, K143080). The content of this Special 510(k) submission is limited to 
obtaining FDA clearance for the use of the FilmArray RP with the FilmArray Torch, a 
modification of the FilmArray 2.0.  

Several significant changes were implemented when progressing from FilmArray to 
FilmArray 2.0. These changes were fully described in K143178 and are briefly described 
here. FilmArray is a low-throughput system consisting of a computer and single 
instrument. In order to meet the space and throughput demands of multi-instrument (and 
multi-panel) users, FilmArray 2.0 was developed to allow up to eight FilmArray 
instruments to be connected to a single computer with one set of accessories (barcode 
scanner, mouse and printer). FilmArray 2.0 included modifications to 
instrument/software functions (capacity for on-board image data processing and short 
term data storage), instrument-software communication (communication via Ethernet 
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port/switch instead of Firewire and USB cables), and instrument optics (new camera, 
excitation LED, and filters). 

While FilmArray 2.0 helped to address throughput challenges for laboratories by 
reducing the footprint required to run multiple instruments and allowing control of up to 
eight instruments from a single computer, the FilmArray 2.0 still requires a substantial 
amount of bench space. In order to further address this issue, BioFire modified FilmArray 
2.0 to place the computer and instruments (now called FilmArray Torch Modules) into a 
single tower housing. This modular configuration of the FilmArray 2.0 is called the 
FilmArray Torch. In contrast to the step between FilmArray and FilmArray 2.0, 
modifications needed to create FilmArray Torch required no significant changes to 
instrument function, communication, optics, etc.  

9.2  FilmArray Respiratory Panel 
There were no modifications to the FilmArray RP cleared in K143080. Additionally, the 
FilmArray RP pouch module software used with the FilmArray Torch is identical to the 
pouch module used with FilmArray 2.0. 

9.3  FilmArray Torch: A Modification of FilmArray 2.0 
The FilmArray Torch is an automated in vitro diagnostic (IVD) device designed to work 
with specific highly-multiplexed reagent pouches to detect multiple nucleic acid targets 
contained in clinical specimens. The FilmArray Torch interacts with the reagent pouch to 
both purify nucleic acids and amplify targeted nucleic acid sequences using nested 
multiplex PCR in a closed system. The resulting PCR products are evaluated using DNA 
melting analysis. The FilmArray Torch Software automatically interprets the results and 
provides an easy-to-understand test report.  

Given the increased use of FilmArray, customers requested a system with a smaller 
footprint and higher through-put. In order to meet these needs, the FilmArray 2.0 was 
modified to develop the FilmArray Torch by connecting densely packaged instruments 
(now called FilmArray Torch Modules) in a “tower” configuration to one computer 
(housed in the FilmArray Torch System Base). Pouches are now inserted via an edge-
load mechanism from the front of the FilmArray Torch Module. This configuration 
allows the instruments to be stacked directly on top of each other and minimize the 
footprint.  

9.3.1  Summary of Modifications 
The FilmArray Torch, depicted in Figure 9-1, progresses the current FilmArray 2.0 to 
address customer need for even higher throughput, by allowing a larger number of 
samples to be tested per linear foot of bench space. This FilmArray Torch is intended to 
have ten times the throughput of the original FilmArray. 

The following modifications were made to the FilmArray 2.0 in order to achieve a more 
densely-packaged configuration: 
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1. The computer, barcode scanner, and a touch screen user interface are integrated into 
the FilmArray Torch System Base instead of being a separate stand-alone computer 
with monitor, barcode scanner, keyboard, and mouse.  

2. The modified FilmArray 2.0 instruments are now called FilmArray Torch Modules. 
Two FilmArray Torch Modules are included as part of the FilmArray Torch System 
Base and up to five additional Duplexes, each containing two FilmArray Torch 
Modules, can be stacked onto the FilmArray Torch System Base to create a system 
with a 12-pouch testing capability.  

3. In order for the FilmArray Torch Modules to be stacked, a new edge-load mechanism 
for introducing the pouches into the FilmArray Torch Modules was created to replace 
the previous top-load mechanism. The edge load mechanism automatically pulls the 
pouch into the FilmArray Torch Module; the pouch is automatically ejected at the end 
of the run. 

4. The workflow for inserting a pouch and starting a run is slightly modified by 
requiring the user to scan the pouch before loading into the FilmArray Torch Module 
instead of scanning the pouch after top-loading. This is required due to the barcode 
being inaccessible once pulled into the FilmArray Torch Module by the edge-load 
mechanism. The procedure for loading a sample into a pouch is unchanged. 

5. Non-significant changes were made to the FilmArray 2.0 Software in order to control 
testing of 12 FilmArray Torch Modules from the single computer base. 
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Figure 9-1. The FilmArray Torch 

 

While the configuration has changed from the FilmArray 2.0, the design and operation of 
the individual FilmArray instruments (now called FilmArray Torch Modules), including 
the steps in the testing process and the data interpretation, are unchanged. In fact, during 
this project, changes were strictly limited only to those that were required to meet the 
objectives of reduced footprint and higher through-put. Changes that would affect the 
performance of the reagent pouches were not allowed. Table 9-1 highlights that the 
essential processes, functions, and technological principles for the FilmArray Torch are 
unchanged from the FilmArray 2.0.  
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9.3.2  Hardware/Configuration Modifications 
Some modifications to the FilmArray 2.0 (Figure 9-3) instrument manifold were required 
to accommodate the stacked multi-unit configuration of instruments (FilmArray Torch 
Modules) and the new edge-load mechanism of FilmArray Torch (Figure 9-2). The 
modifications are as follows: 

1. The FilmArray Torch Module height was reduced to accommodate the 
stacking of FilmArray Torch Modules (leading to the need for several of the 
next modifications). 

2. The LED position was rotated to fit within the FilmArray Torch Module. The 
angle of the LED with respect to the pouch array is unchanged; the LED itself 
is unchanged; the optical path is unchanged; the camera is unchanged. 

3. All features that interact with the pouch during testing (e.g. bladders, hard 
seals, peltier plates) are unchanged. Material was added on the outside of 
these features to interface with the edge-load mechanism. Clear-block studies 
(in which the actuation can be visually inspected during the testing process 
through a clear material) demonstrated no change in any pouch actuation 
processes. See Figure 9-2 and Figure 9-3 for comparison between manifold 
assemblies. 

4. To fit within the FilmArray Torch Module, the manifold is now mounted 
directly to the chassis instead of being mounted to supports.  

5. The highest concern of the new edge-load mechanism was ensuring that the 
pouch was brought into the same location in the manifold as when the pouch 
is top loaded. In the FilmArray 2.0 (and FilmArray), the peltier plate has a 
datum that matches up to a datum on the pouch when seated correctly into the 
manifold. In the FilmArray Torch, a spring-loaded mechanism holds the 
pouch in the same location, with the same matching, after the edge-loading 
mechanism has pulled it into the FilmArray Torch Module manifold. A sensor 
in each of the FilmArray Torch Modules confirms that the pouch is in the 
correct location; the user is prevented from moving forward with the test until 
the pouch is in the correct position. Additionally, there is a self-check step in 
all FilmArray systems in which an image of the array is captured at the start of 
the run to create a mask for the result analysis and ensure the array is in the 
correct position. 
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well as panel specific data analysis and results reporting rules. As stated above (see 
Section 9.2), the FilmArray RP pouch module used with the FilmArray Torch is the same 
as the pouch module used with FilmArray 2.0. 

 

9.3.4  User Interface Modifications 
Allowing up to 12 FilmArray Torch Modules to be operated from a single FilmArray 
Torch System Base, along with a modified pouch insertion workflow (see 9.3.5 Workflow 
Modifications) and touchscreen interface, required the development of new user interface 
components in the FilmArray Torch Software. The modifications are as follows: 

1. A touch screen monitor with a redesigned Dashboard (see Figure 9-4 and Figure 
9-5 for a comparison of the FilmArray 2.0 and FilmArray Torch Dashboards), a 
Kiosk-style interaction, and reduced Windows 7 OS access was added to the User 
Interface in order to better handle the modified workflow. 

2. Some functions were streamlined on the new User Interface in order to maintain 
optimal functionality with the new touchscreen monitor. The following features 
were streamlined:  

a. Advanced run details: Run Notes and Tags were removed 

b. Optional advanced user features: the PCR Evaluator and the option to 
“View Control Results” separately from the report was removed.  

3. The Instrument Configuration application, which allows operators to add, remove 
or otherwise configure FilmArray Torch Modules on each FilmArray Torch 
System Base, was moved from the main User Interface of the FilmArray 2.0 
Software to an Admin Mode in the FilmArray Torch User Interface.   

4. The  previously cleared FilmArray 2.0 Software (K143080) will be available to 
FilmArray Torch users who desire to use the optional advanced user features (e.g. 
PCR Evaluator). This software can be installed on a stand-alone computer of their 
choosing, allowing them to view runs exported from FilmArray Torch and access 
any features that were otherwise reduced or removed during modifications to 
create the FilmArray Torch.  
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1. Pouches will be side-loaded (see Figure 9-7) and pulled into the machine by the 
edge-load mechanism instead of being manually top-loaded (see Figure 9-6). This 
was done so that the FilmArray Torch Modules could be stacked on top of each 
other, resulting in a reduced footprint and higher through-put. 

2. The user is now required to scan the pouch before loading into the FilmArray 
Torch Module instead of scanning the pouch after top-loading. This is required 
due to the barcode being inaccessible once pulled into the FilmArray Torch 
Module by the edge-load mechanism.  

 

Figure 9-6.  Manual Top-Loading of the FilmArray 2.0 Instrument 

 

 

Figure 9-7. Side-Loading of the FilmArray Torch via the Edge-Load Mechanism 

9.4  Combined Functions 
Similar to FilmArray and FilmArray 2.0, the FilmArray Torch will be sold by both 
BioFire Diagnostics and its sister company, BioFire Defense.   
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At BioFire Diagnostics, marketing is limited only to IVD FilmArray panels. The 
FilmArray Torch will come preloaded with the FilmArray Torch Software, including the 
FilmArray Software pouch modules for FDA cleared reagent panels (when cleared for 
use with FilmArray Torch). The system is provided with an IVD specific FilmArray 
Torch Operators Manual which specifies that the instrument is for use with IVD 
FilmArray reagent panels (see Appendix A.2). 

BioFire Defense primarily markets reagent panels for testing of environmental samples 
(e.g., FilmArray Biothreat Panel); however, military customers require a system that can 
be used for both environmental and clinical testing. During the recent Ebola outbreaks, 
the military requested systems capable of testing human samples for Ebola using an EUA 
panel as well as the ability to perform environmental screening using reagent panels 
developed specifically for this purpose. In addition, the Next Generation Diagnostics 
System (NGDS) program includes development of reagent panels for testing of clinical 
and environmental samples. This capability is critical to the protection of the warfighter 
and for providing the military with the best tools for biosurveillance. A FilmArray Torch 
sold by BioFire Defense will come with both an IVD and an RUO FilmArray Torch 
Operators Manual (Appendix A.3). 

To meet this need, the FilmArray Torch has been designed similarly to FilmArray 2.0 in 
order to meet the requirements outlined in the guidance document ‘Molecular Diagnostic 
Instruments with Combined Functions – Draft Guidance for Industry and Food and Drug 
Adminstration Staff’ (April 9, 2013). This process was described previously in the 510(k) 
submission for FilmArray 2.0 (K143178) 

10  Software  
The FilmArray Torch Software is responsible for (1) providing on-screen instructions to 
the user, (2) allowing user interactions with the FilmArray Torch System Base, (e.g., 
entering pouch and sample information), (3) providing commands to control the 
operation of the FilmArray Torch Modules (coded in the panel-specific pouch modules), 
(4) receiving status and error messages from the FilmArray Torch Modules, (5) acquiring 
and processing image data from the FilmArray Torch Modules, and (6) storing and 
managing data in a database. 

FilmArray Torch Software is pre-installed on the FilmArray Torch System Base at the 
time of manufacture and is the primary application that the operator interacts with. Once 
this core software has been installed, individual panel-specific pouch modules, like the 
FilmArray RP pouch module, can be installed or removed depending on the needs of the 
FilmArray Torch user.  

While most of the core software and firmware functions (including the analysis function) 
of the FilmArray Torch are unchanged from FilmArray 2.0, a new software and firmware 
release was required to support the new user interface and the pouch edge-load 
mechanism. This section provides a complete description of the new version of the 
software and the changes to the firmware, including the required elements described in 
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FDA Guidance Documents, Guidance for the Content of Premarket Submissions for 
Software Contained in Medical Device (May 11, 2005).  

The FilmArray RP pouch module is unchanged from the version described in K143080; 
therefore, information about the pouch module will not be provided in this submission. 

10.1  Level of Concern 
As described in the intended use statement, the FilmArray Torch is an automated in vitro 
diagnostic (IVD) device designed to work with specific reagent pouches to detect 
multiple nucleic acid targets contained in clinical specimens. The FilmArray RP is used 
to identify microorganisms from NPS samples in viral transport medium obtained from 
individuals with signs and/or symptoms of respiratory infection. The test results are used 
in conjunction with other clinical, laboratory, and epidemiological information as an aid 
in the diagnosis of infectious diseases. The test results are not used as the sole basis for 
treatment. 

The FilmArray Torch has the same intended use and risks as the FilmArray and 
FilmArray 2.0 and should therefore also be a Class II device. Based on the current FDA-
cleared version of the RP, the FilmArray RP for use with the FilmArray Torch will be 
classified as a Class II device, indicating that it is a moderate risk device. A risk analysis 
performed at BioFire also determined that the risk of both false positive and false 
negative results is of moderate severity, supporting the claim that the FilmArray Torch 
and the FilmArray RP are Class II devices with moderate risk of causing harm to the 
patient or operator. 

According to the guidance document, Guidance for the Content of Premarket 
Submissions for Software Contained in Medical Devices, the FilmArray Torch and 
FilmArray Torch Software do not have a major level of concern because; (1) the software 
does not qualify as a blood establishment computer software, (2) it is not intended to be 
used in combination with a drug or biologic, (3) it is not an accessory to a medical device 
that has a major level of concern, and (4) a software failure could not result in death or 
serious injury to a patient or to an operator. The FilmArray Torch Software qualifies as 
having a moderate level of concern because it is an accessory to a medical device that has 
a moderate level of concern and because a software defect leading to an erroneous 
diagnosis or a delay in the delivery of appropriate medical care would likely lead to non-
serious injury.  

In accordance with this analysis and with the requirements described in EN 62304:2006 
‘Medical device software – Software life-cycle processes’, the FilmArray Torch Software 
and all of its components (or software items) have been assigned a software safety 
classification of Class B, indicating that failure of the software can result in non-serious 
injury. 
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10.2  Software and Firmware Description 

10.2.1  Overview 
The FilmArray Torch is controlled by Windows®-based software running on a computer 
configured with a Microsoft® Windows Operating System (Windows 7). The FilmArray 
Torch Software is used to control the FilmArray Torch Modules, save runs to the 
FilmArray database, and view the results of the runs utilizing an integrated computer with 
a touch screen.  It has the following main features: 

• Dashboard—(or “Home” screen) displays the status of each FilmArray Torch 
Module within the FilmArray Torch and guides operators through the process of 
operating the FilmArray Torch Modules and performing runs 

• Browse Runs—allows operators to search for runs and perform certain operations 
on individual runs or on groups of runs  

• Settings—allows users to perform administrative type tasks, such as managing 
operators (adding and updating), managing pouch modules, view system logs, 
archiving of runs, etc. 

In addition to the FilmArray Torch Software, each reagent pouch requires a specific 
pouch module. The pouch module interacts with the FilmArray Torch Software and 
provides pouch-specific instructions, including the definition of a pouch (assay names 
and locations), the information required to run a pouch on a FilmArray Torch Module 
(the instrument protocol), analysis instructions used to interpret the data from a run and to 
display the results, and instructions for generating the test report. Pouch modules are 
developed and deployed independently of the core software. This approach allows the 
test menu for any FilmArray Torch to be modified without the need to change the core 
software. The pouch modules are installed onto the FilmArray Torch System Base via an 
import tool within the FilmArray Torch Software. Each FilmArray pouch module 
contains information necessary to perform a test with the corresponding FilmArray panel.  

The architecture of the FilmArray Torch Software, including the interaction between the 
core software and the pouch modules, is outlined in Figure 10-1. FilmArray Torch 
Software Architecture is described in more detail in DCT-020046, FilmArray Torch 
Software Architecture Summary (Appendix B.1). The remainder of Section 10 focuses on 
the FilmArray Torch Software and Firmware.  
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Figure 10-1. FilmArray Torch Software Architecture – with Overlay Indicating Modifications to 
FilmArray 2.0 Software (Note: new user interface includes most features/functions available in the 
FilmArray 2.0 user interface.) 

 

10.2.2  FilmArray Torch Software and Firmware  
The FilmArray Torch Software and Firmware versions were created from the current 
version of the FilmArray 2.0 Software and Firmware and retain the same functions and 
use much of the same code as the current versions (including data management). 
However, a new User Interface, new Workflow, and new/modified features were required 
to support the higher-throughput, stacked configuration of the FilmArray Torch. This 
section includes a complete description of the software/firmware and points out 
new/modified features. Figure 10-1 gives an overview of the modifications that were 
made to the FilmArray 2.0 Software in order to create the FilmArray Torch Software.  

 

10.2.2.1  Admin Mode 

Due to the kiosk style interaction of the FilmArray Torch, access to the native Windows 
functions is hidden from operators during standard FilmArray Torch use.  The Admin 
Mode feature provides an operator with the ability to access the native Windows interface 
by logging on to a pre-configured administrator user account.   In this mode the 
administrator can perform maintenance tasks such as: 

• Adding or removing printers 

(b)(4)
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• Updating FilmArray Torch Software 

• Utilize the Instrument Configuration Application to maintain the system 
While in this mode the FilmArray Torch Software is not active. 

10.2.2.2  Instrument Configuration Application 

Similar to Instrument Configuration for FilmArray 2.0, the FilmArray Torch Instrument 
Configuration Application (Figure 10-2 and Figure 10-3) enables operators to add or 
remove FilmArray Torch Modules from a FilmArray Torch using a newly re-designed, 
intuitive user interface. However, the FilmArray Torch Instrument Configuration 
Application can now only be accessed through the software’s Admin Mode, where the 
operator can then configure up to twelve FilmArray Torch Modules to the FilmArray 
Torch Software after they have been physically connected to the FilmArray Torch 
System Base. This was done to maintain an easy to use User Interface when performing 
tests and viewing reports. The operator can also remove FilmArray Torch Modules from 
the system in order to swap out FilmArray Torch Modules or alter the configuration using 
this application. When the configuration is completed and saved, the instruments 
configuration file (“instruments.config”) is generated to be consumed by the FilmArray 
Torch Software upon startup. 

 

 
Figure 10-2. Instrument Configuration for FilmArray Torch Screen 1 – Add Button (Circled in Red) 
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Figure 10-3. Instrument Configuration for FilmArray Torch Screen 2 – Add Button (Circled in Red) 

 

10.2.2.3  Dashboard 

The Dashboard (Figure 10-4) allows the operator to interact with several FilmArray 
Torch Modules from one System Base. Each FilmArray Torch Module (up to twelve) is 
represented by a box displayed on the computer screen. The number of boxes on the 
Dashboard mirrors the number of FilmArray Torch Modules that were configured using 
the Instrument Configuration Application. The boxes display FilmArray Torch Module 
status (‘Available’, ‘Finished’, ‘Attention’, or time remaining for runs in progress) and 
run detail information (Sample ID, Panel Type) for runs in progress or finished runs. The 
layout of the status information is different depending on the number of FilmArray Torch 
Modules configured. If the number of FilmArray Torch Modules configured is less than 
or equal to 6 (bottom 3 duplexes), the run information appears below the status as shown 
in Figure 10-4. If more than 6 instruments are configured (above the first 3 duplexes), the 
run information appears to the right of the status as shown in Figure 10-5. 
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Figure 10-4. FilmArray Torch Dashboard Screenshot - 4 FilmArray Torch Modules 

 

 
Figure 10-5. FilmArray Torch Dashboard Screenshot - 12 FilmArray Torch Modules 
  

Any FilmArray Torch Module box can be selected to display additional details about the 
FilmArray Torch Module depending on its current status. To select a FilmArray Torch 
Module, the user simply selects the appropriate Dashboard box, which launches either the 
Start Run Workflow (for Available FilmArray Torch Modules), the Run in Progress 
screen (for FilmArray Torch Modules with in progress run time displayed), the Error 
Screen (for Attention FilmArray Torch Modules), or the Report screen (for Finished 
FilmArray Torch Modules).  
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Figure 10-6. FilmArray Torch Dashboard (Instrument Control Screen) – Available FilmArray Torch 
Module (Circled in Red) 

 

10.2.2.4  Run Workflow 

The Run Workflow is the main user interface for setting up and performing tests on a 
specific FilmArray Torch Module. This replaces the Instrument Control function in the 
previously cleared FilmArray 2.0 Software. The Run Workflow is accessed through the 
Dashboard by either selecting an Available box for a FilmArray Torch Module in the 
Dashboard or scanning and then inserting a pouch into an available FilmArray Torch 
Module (indicated by flashing blue LED on the face of the FilmArray Torch Module). It 
then uses a combination of on-screen text, GIFs, and graphics to guide the operator 
though the steps of entering data (sample ID, lot, serial number, pouch type, protocol, and 
operator information) and starting a run (see Figure 10-5). During the test, the Run 
Workflow displays the steps of the testing process and the elapsed time of the run in 
progress (see Figure 10-6). This screen can also be accessed from the Dashboard at any 
time by selecting a box that shows a run in progress.  
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Figure 10-7. The FilmArray Torch Review and Start Run Screen – Start Run Button (Circled in 
Red) 

 

 
Figure 10-8. FilmArray Torch Run In Progress Screen 

 

10.2.2.5  Starting and Monitoring a Run 

Once the user initiates a test, the user input and instrument protocol are sent to the 
FilmArray Torch Module to start the run. For example, if ‘Respiratory Panel’ is entered 
as the pouch type at the beginning of the Run Workflow, then the instrument protocol 
contained in the Respiratory Panel pouch module is transferred to the FilmArray Torch 
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Module at the start of the test. If the Respiratory Panel pouch module is not installed in 
the FilmArray Torch Software (see section 10.2.2.9 Pouch Module Management below), 
then the test will not be able to execute, and an error message will be displayed to the 
operator. 

The instrument protocol contains a specific sequence of events (including specific 
pressures, times, and temperatures) that are necessary for the FilmArray Torch Module to 
perform that test. Once the instrument protocol is downloaded, no further communication 
between the FilmArray Torch Module and computer in the System Base is required until 
the completion of the test. The FilmArray Torch Module follows the instructions and then 
collects paired temperature and fluorescence data for each well of the array, which is 
processed on-board by the FilmArray Torch Firmware. At the end of the test, the 
collected temperature and fluorescence data is transferred back to the computer for 
analysis. Data analysis is performed by the analysis service, which is unchanged in the 
new version of software. 

The specific steps of the instrument protocol and the data analysis for all reagent pouches 
are unchanged from FilmArray 2.0.   

10.2.2.6  Test Report Generation 

When a run is completed, the software automatically generates a report with the test 
results. The report can be accessed three ways: (1) It is automatically displayed on the 
Run in Progress screen for the selected FilmArray Torch Module once the run is 
completed (Figure 10-9). (2) If the pouch is still in the FilmArray Torch Module, a report 
icon will appear once the Dashboard status has changed to ‘Finished’. The report can be 
accessed by selecting anywhere in that ‘Finished’ FilmArray Torch Module box on the 
Dashboard screen (Figure 10-10). (3) The report will be displayed when the test run is 
selected from the Browse Runs screen (Figure 10-9). Once displayed, the report can be 
printed or saved to a removable drive as a PDF, or exported (Figure 10-13) onto a 
removable drive and imported onto a computer running the FilmArray 2.0 Software. 

As mentioned in Section 9.3.4, some reduced functionality was given to the FilmArray 
Torch Software in order to maintain optimal functionality with the new touchscreen 
monitor. Unlike the FilmArray 2.0 Software, operators will not have access to a PCR 
Evaluator and the option to view the control results (separately from the report) from the 
FilmArray Torch. However, by utilizing the option to export FilmArray Torch run data 
onto a removable drive, operators will be able to upload data onto a computer running the 
FilmArray 2.0 Software and utilize these optional advanced features. The FilmArray 2.0 
Software will be available to every customer that purchases the FilmArray Torch. 
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Figure 10-9. Viewing a Report from the Run in Progress Screen. A “Remove Pouch” area (circled in 
red) will also show on this this screen to remind users to remove the pouch. 

 

 
Figure 10-10. Viewing a Report from the Dashboard (Circled in Red) by Selecting a ‘Finished’ 
FilmArray Torch Module 
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Figure 10-11. Viewing a Report from the Browse Runs Screen 

 

10.2.2.7  Data Management 

Once a test is completed, it is stored in a database, which can be searched and used to 
view past test data using the Browse Runs feature described in Section 10.2.2.8. The 
database is not changed from FilmArray 2.0. Once the database is near a pre-configured 
size limit, the FilmArray Torch Software prompts the user to archive run data.   

10.2.2.8  Error Handling 

As with the current FilmArray 2.0, the firmware monitors the FilmArray Torch Module 
to ensure that it is operating within specifications (including monitoring temperature and 
pressure control and the functionality of the optics system). If a specification is not met or 
an error occurs, the firmware produces an error message that the software displays on the 
computer screen. The error message provides the operator with a description of the error 
and a recommended course of action (such as resetting the FilmArray Torch Module or 
calling technical support). This feature is unchanged from FilmArray 2.0. 

In the event that communication between the FilmArray Torch Module and the System 
Base is lost, the test results or error messages are saved by the firmware on-board the 
FilmArray Torch Module until communication is re-established. There is also a System 
Log in the FilmArray Torch Software that logs and displays important information, 
including errors, which can help with troubleshooting the system. These features are also 
unchanged from FilmArray 2.0. 

10.2.2.9  Browse Runs 

The Browse Runs page (Figure 10-11) displays information for all runs stored in the 
database and can be searched according to multiple criteria. Test runs can be selected to 
view the test report. Once the report is displayed (Figure 10-12), the user has the option 

Records Processed under FOIA request 2016-2022; Released by CDRH on 09/06/2016

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



 

BioFire Diagnostics, LLC. Special 510(k) January 12, 2016 Confidential 
FilmArray Torch Respiratory Panel  Page 30 
  

to print the report, save the report, or create an error bundle through the Actions option. 
The Options button on the Browse Runs page (Figure 10-11) enables the operator to 
import and export runs (Figure 10-13). While the user interface for the Browse Runs page 
has changed considerably from that of FilmArray 2.0 in order to fit within the limited 
screen space, the functionality is the same. 

 

 
Figure 10-12. FilmArray Torch Report Displayed Through the Browse Runs Screen - Print Option 
(Circled in Red) 

 

 
Figure 10-13. Options Menu Accessed Through the Browse Runs Page 
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10.2.2.10  Pouch Module Management 

The Pouch Module Management feature (Figure 10-14) enables the operator to see which 
FilmArray pouch modules are currently installed and available for use. The Pouch 
Module Manager also allows new pouch modules to be installed as they become 
available or uninstalled as needed. This functionality remains unchanged from FilmArray 
2.0. 

 

 
Figure 10-14. FilmArray Torch Pouch Management      

10.2.2.11  Operational Environment 

The FilmArray Torch Software operates on the computer that is integrated into the 
FilmArray Torch System Base. BioFire Diagnostics pre-configures the computer’s 
operating system prior to shipping it to the customer. The specification for the operating 
system configuration, including Windows updates configuration, can be found in DCT-
019643, FilmArray Computer Image Requirements (Appendix B.2). This computer has 
the following minimum specifications: 

 
• Microsoft® Windows® 7 Embedded OS 

• 12+1 Ethernet, 4 USB interfaces, 

• At least Core i7 / 3.1 GHz processors, 

• A dedicated graphics card, 

• At least 16 gigabytes of memory, and 

• At least 512 gigabytes of hard disk space. 
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10.2.3  Off-the-Shelf Software 
BioFire installs all FilmArray Torch Software applications and the necessary Off-the-
Shelf (OTS) software on the FilmArray Torch System Base. The key OTS software 
components in the FilmArray Torch Software are the following: 

Detailed documentation concerning off-the-shelf software is provided in DX-DCT-
024115, FilmArray Torch Off-the-Shelf Software Specification (Appendix B.3) and DX-
DCT-024121, FilmArray Off-the-Shelf Software Risk Analysis (Appendix B.4). 

10.3  Device Hazard Analysis 
Part of the software and firmware development process includes performing a risk 
analysis to identify risks, their possible causes, and appropriate control mechanisms. Risk 
Management of the FilmArray Torch Software and Firmware followed the processes 
outlined in SOP-205, Risk Management, which is compliant with ISO 14971:2012, 
Medical devices – application of risk management to medical devices. In brief, risk 
management started by identifying the hazards (the potential causes of harm) associated 
with the use of the FilmArray Torch.  The hazards fell into four categories: false positive 
results, false negative results, assay reporting errors, and delayed test results. A medical 
expert was then consulted to determine the severity of these hazards and the likelihood 
that the hazard would lead to patient harm (the hazardous situation). The development 
team then identified potential causes of initiating events that could lead to these hazards 
and determined the probability of occurrence. Whenever possible, the probability of 
initiating events was based on actual data, such as the observed incidence of the failure 
mode in the clinical evaluation or in real-world use. When data was not available, the 
probability of the failure mode was estimated by product experts. Risk scores were then 
calculated as a function of severity and the likelihood of occurrence. Three score regions 
were defined: No Risk, Low Risk, and High Risk. After mitigation, all hazards associated 
with the FilmArray Torch Software have a Risk score of No Risk. 

The FilmArray Torch Software Risk Analysis is provided in DX-DCT-020043, 
FilmArray Torch Software Risk Analysis (Appendix B.5).  

10.4  Software and Firmware Requirements 
Specifications  

Requirements for the FilmArray Torch Software were derived from the FilmArray Torch 
design inputs document that describes the system and software. As described in SOP-304, 
Software Design Control, the design inputs were converted into high-level requirements 
that describe the overall function of the FilmArray Torch Software.  

(b)(4) 
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provided in DX-DCT-020046, FilmArray Torch Software Architecture Summary (see 
Appendix B.1).  

10.6  Software Design Specification   
The FilmArray Torch Software development is conducted according to procedures 
defined in SOP-304, Software Design Control. The FilmArray Firmware development is 
conducted according to the procedures defined in SOP-317, Embedded Software 
Development.  During software and firmware development, detailed development 
documents are written, formally reviewed, and approved by the project manager and 
technical leads. These development documents take the form of detailed design 
specifications which drive the software and firmware development, dictate the behavior 
of the pouch modules, and form the basis of design verification. A complete list of 
Software Design Specifications for the FilmArray Torch Software is provided in DX-
DCT-020044, FilmArray Torch Software Release Summary (see Appendix B.8). Design 
specifications for the FilmArray Torch Firmware are provided in DX-DCT-018403, 
HTFA Embedded Software Specification (Appendix B.7). 

10.7  Traceability Analysis 
BioFire Diagnostics’ software traceability analysis is conducted according to procedures 
defined in SOP-205, Risk Analysis and SOP-304, Software Design Control. FilmArray 
Torch Software risk analysis (see Appendix B.5, DX-DCT-020043, FilmArray Torch 
Software Risk Analysis) links potential hazards to the software requirements that are 
designed to mitigate each of the identified hazards.  

In addition, a traceability matrix is included in each test case. BioFire’s traceability 
analysis is used to ensure that each requirement is appropriately tested, and to identify the 
test cases that must be modified when a specific requirement is modified. These 
individual trace matrices are compiled into a master trace matrix linking each of the 
FilmArray Torch Software requirements to the verification test cases (DX-DCT-024192, 
FilmArray Torch Software Verification Trace Matrix) or the validation test cases (DX-
DCT-024331, FilmArray Torch Software Validation Trace Matrix, see Appendix B.9).  

Firmware traceability is conducted according to procedures defined in SOP-205, Risk 
Management, and SOP-317, Embedded Software Development.  Each firmware 
requirement traces to associated verification test cases.  See DX-DCT-024171, DCN 
Summary Report Beta Firmware Release 3 (Appendix B.10) for a list of firmware 
verification test cases. 
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10.8  Software and Firmware Development 
Environment Description 

10.8.1  Software Development Process  
(b)(4)
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10.8.2  FilmArray Torch Software Development  

 

10.8.3  Firmware Development Process  
 

10.8.4  Firmware Program Language 

10.8.5  Related Software and Firmware Process Activities  
 

(b)(4)

(b)(4)

(b)(4)

(b)(4)

(b)(4)
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10.9  Verification and Validation Documentation 
10.9.1  Software Verification Testing 

(b)(4)

(b)(4)
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• ID 6122—The System Base operating system is not tracked in the FilmArray 
Torch Software. This does not affect usability and not data is lost.  The operating 
system can be found on the System Base in Admin Mode. 

After testing, the FilmArray Torch Software v3.0.837 was found to be functionally 
equivalent to the current version.  

10.9.4  Software Releases 

10.9.5  Firmware Releases 
At the end of the firmware verification cycle a design change notice (DCN) summary 
document (DX-DCT-024171, DCN Summary Report Beta Firmware Release3, Appendix 
B.10) was produced summarizing the results of the verification testing and the 
recommendation regarding releasing the firmware based on the verification results.  The 
DCN summary was reviewed and approved by appropriate team members and team 
leadership prior to the firmware being released on change order. 

(b)(4)
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Delayed or No Results caused by: 

1. User Error or confusion due to new User Interface  
2. Pouches stuck in FilmArray Torch Module due to new edge-load mechanism. 

User Injuries caused by: 

1. No new user risks were identified. However, safety testing was performed to ensure 
that modifications during FilmArray Torch development did not pose any unforeseen 
risks to the user or the environment (see Section 11.2 below for more information). 

Validation and Verification studies were performed to assess the risks related to false 
negative, false positive and delayed results (see Section 11.3 below). Warnings were also 
included in the FilmArray Torch Operator’s Manual to address noted issues.  

11.2  Instrument Testing 
11.2.1  Electrical Safety Testing 
The FilmArray Torch has been certified by UL San Jose, San Jose, CA to meet the 
following requirements: 

• EN 61010-1:2010, Safety requirements for electrical equipment for measurement, 
control, and laboratory use.  

EN 61010-1 specifies general safety requirements for electrical test and 
measurement equipment intended for professional use. The standard contains 
requirements and test methods to ensure that the design and methods of 
construction used provide adequate protection for the operator and the operating 
environment against: 
 Electric shock or burn  
 Mechanical hazards  
 Excessive temperature  
 Spread of fire from the equipment 
 Effects of fluids and fluid pressure 
 Effects of radiation, including lasers sources, and sonic and ultrasonic  
 Liberated gases, explosion and implosion. 

• EN 61010-2-101:2015, Safety requirements for electrical equipment for 
measurement, control and laboratory use – Particular requirements for in vitro 
diagnostic (IVD) medical equipment 

11.2.2  Electromagnetic Capability  
The FilmArray Torch was tested by Nemko-CCL (Communications Certification 
Laboratories, Salt Lake City, UT) and found to comply with international 
electromagnetic emissions and susceptibility standards. 
 
In order to verify compliance to the emissions and immunity portions of the EMC 
directive, Nemko-CCL applied the following standards  to the FilmArray instrument:  
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• EN 61326-1:2013 Electrical equipment for measurement, control and 
laboratory use – EMC requirements – Part 1: General requirements 

• EN 61326-2-6:2013 Electrical equipment for measurement, control and 
laboratory use – EMC requirements – Part 2-6: Particular requirements - In vitro 
diagnostic (IVD) medical equipment 

 
The results of these tests demonstrate that the FilmArray Torch does not generate 
electromagnetic interference (emissions) beyond the acceptable limits specified by the 
standard and that the instrument is capable of operating correctly in the specified level of 
electromagnetic disturbance (immunity). The safety and EMC test reports are part of the 
instrument’s Design History File and are also filed in the Device Master Record. 

11.3  Verification/Validation Studies 
Based on the results of the risk analysis and the recommendations in Guidance for 
Industry and Food and Drug Administration Staff – Assay Migration Studies for In Vitro 
Diagnostic Devices (April 25, 2013), a series of validation studies were performed for the 
FilmArray RP on FilmArray Torch.  

In all comparison studies, testing was performed on a minimum of three FilmArray Torch 
systems (three System Bases, each configured with up to 12 FilmArray Torch Modules) 
and three comparison FilmArray instruments. Detection results for each assay and/or 
analyte were compared, with a requirement for at least 95% agreement between 
FilmArray and FilmArray Torch. In addition, the melting temperature (Tm) values 
generated by each system were required to be equivalent between systems (within the 
known system variation (σ=0.5˚C) of the FilmArray). Though not utilized in the 
FilmArray RP results determination, crossing point (Cp) values for amplification curves 
give a relative indication of the efficacy of amplification and were required to be within ± 
2.5 cycles when comparing between FilmArray and FilmArray Torch. 

11.3.1  System Reliability 
The reliability of the FilmArray Torch was evaluated by comparing the error rate 
observed during the system validation to the system specifications. All observed rates 
were within the system specifications. 
Table 11-1. Errors Observed during System Validation. 

(b)(4) 
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11.3.2  Detection at Low Analyte Levels and Precision 

Table 11-2. Results of Low Analyte Reproducibility Testing on FilmArray Torch 

(b)(4) 

(b)(4) 
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(b)(4) 
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(b)(4) 
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Table 11-3. Reproducibility of melting temperature (Tm) values (standard deviation or St Dev) for 
all FilmArray RP assays on FilmArray Torch 

(b)(4) 

(b)(4) 
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(b)(4) 
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Table 11-4. Comparison of reproducibility results for select analytes tested at 1×LoD on the FilmArray Torch 
and FilmArray systems 

 

11.3.3  Synthetic Template Method Comparison 
(b)(4) 

(b)(4) 
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11.3.4  Negative Sample Method Comparison 
FilmArray RP reagent pouches were tested using only Sample Buffer as the test sample. 
Testing was performed on both FilmArray Torch (46 pouches) and FilmArray (45 
pouches) systems. In all cases all expected negative results were observed (100% system 
agreement). 

11.3.5  Representative Organism Method Comparison 

(b)(4) 

(b)(4) 
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Special 510(k) Summary 
BioFire Diagnostics, LLC  

 
FilmArray Respiratory Panel (RP) for use with FilmArray Torch 

 
Introduction:  According to the requirements of 21 CFR 807.92, the following information 
provides sufficient detail to understand the basis for a determination of substantial equivalence. 

 
Submitted by:   
BioFire Diagnostics, LLC 
390 Wakara Way 
Salt Lake City, UT 84108 
 
Contact:   
Kristen Kanack,  
Telephone:  801-736-6354, ext. 330 
Fax:  801-588-0507 
Email: Kristen.kanack@biofiredx.com 

 
Date Submitted:   
January 12, 2016 

Trade Name:   
FilmArray Respiratory Panel (RP) for use with FilmArray Torch 

Classification Name:   
21 CFR 866.3980 – Respiratory Viral Panel Multiplex Nucleic Acid Assay 
21 CFR 862.2570 – Instrumentation for Clinical Multiplex Test Systems 
 
Predicate Device: 
K143080 – FilmArray Respiratory Panel for Use with Multi-Instrument FilmArray System 

(FilmArray 2.0) 
 

Intended Use: 
The FilmArray Respiratory Panel (RP) is a multiplexed nucleic acid test intended for use with 
FilmArray systems for the simultaneous qualitative detection and identification of multiple 
respiratory viral and bacterial nucleic acids in nasopharyngeal swabs (NPS) obtained from 
individuals suspected of respiratory tract infections. The following organism types and subtypes 
are identified using the FilmArray RP: Adenovirus, Coronavirus 229E, Coronavirus HKU1, 
Coronavirus NL63, Coronavirus OC43, Human Metapneumovirus, Influenza A, Influenza A 
subtype H1, Influenza A subtype H3, Influenza A subtype 2009 H1, Influenza B, Parainfluenza 
Virus 1, Parainfluenza Virus 2, Parainfluenza Virus 3, Parainfluenza Virus 4, Human 
Rhinovirus/Enterovirus, Respiratory Syncytial Virus, Bordetella pertussis, Chlamydophila 
pneumoniae, and Mycoplasma pneumoniae. The detection and identification of specific viral and 
bacterial nucleic acids from individuals exhibiting signs and symptoms of a respiratory infection 
aids in the diagnosis of respiratory infection if used in conjunction with other clinical and 
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epidemiological information. The results of this test should not be used as the sole basis for 
diagnosis, treatment, or other management decisions. Negative results in the setting of a 
respiratory illness may be due to infection with pathogens that are not detected by this test or, 
lower respiratory tract infection that is not detected by a nasopharyngeal swab specimen. Positive 
results do not rule out co-infection with other organisms: the agent(s) detected by the Film Array 
RP may not be the definite cause of disease. Additional laboratory testing (e.g. bacterial and viral 
culture, immunofluorescence, and radiography) may be necessary when evaluating a patient with 
possible respiratory tract infection. 
 
Due to the small number of positive specimens collected for certain organisms during the 
prospective clinical study, performance characteristics for Bordetella pertussis, 
Coronavirus 229E, Coronavirus OC43, Influenza A H1, Influenza A H3, Influenza A H1-
2009, Influenza B, Mycoplasma pneumoniae, Parainfluenza Virus 1, Parainfluenza Virus 2, 
and Parainfluenza Virus 4 were established primarily with retrospective clinical specimens. 
Performance characteristics for Chlamydophila pneumoniae were established primarily 
using contrived clinical specimens. 
 
Due to the genetic similarity between Human Rhinovirus and Enterovirus, the FilmArray RP 
cannot reliably differentiate them. A positive FilmArray RP Rhinovirus/Enterovirus result should 
be followed-up using an alternate method (e.g., cell culture or sequence analysis).  
 
The FilmArray RP assay for Coronavirus OC43 may cross-react with some isolates of 
Coronavirus HKU1. A dual positive result may be due to cross-reactivity or may indicate a co-
infection.  
 
Performance characteristics for Influenza A were established when Influenza A 2009 H1N1, A 
H1, and A H3 were the predominant Influenza A viruses in circulation. Performance of detecting 
Influenza A may vary if other Influenza A strains are circulating or a novel Influenza A virus 
emerges. If infection with a novel Influenza A virus is suspected based on current clinical and 
epidemiological screening criteria recommended by public health authorities, specimens should 
be collected with appropriate infection control precautions for novel virulent Influenza viruses 
and sent to state or local health departments for testing. Viral culture should not be attempted in 
these cases unless a BSL 3+ facility is available to receive and culture specimens. 
 
Device Description: 
The FilmArray Respiratory Panel (RP) is a multiplexed nucleic acid test for the simultaneous 
qualitative detection and identification of multiple respiratory viral and bacterial nucleic acids in 
nasopharyngeal swabs (NPS) obtained from individuals suspected of respiratory tract infections. 
The FilmArray Respiratory Panel is designed to be used with FilmArray systems (currently 
FilmArray and FilmArray 2.0). This 510(k) modifies the Device by adding the FilmArray Torch 
as an additional instrument system for use with the FilmArray Respiratory Panel. 
The FilmArray RP pouch contains freeze-dried reagents to perform nucleic acid purification, 
reverse transcription, and nested, multiplex PCR with DNA melt analysis. FilmArray RP 
simultaneously conducts 20 tests for the identification of respiratory pathogens from 
nasopharyngeal swabs (NPS) obtained from individuals suspected of respiratory tract infections 
(Table 1). Results from the FilmArray RP test are available within about one hour.  
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Abbreviation of Terms
A ...................................amp (ampere)
cm ................................centimeters
DNA .............................deoxyribonucleic acid
dNTP ............................deoxyribonucleotide triphosphate
kg..................................kilograms
Hz ................................hertz
in ..................................inches
IVD ...............................in vitro diagnostic
lbs ................................pounds
m ..................................meters
nmPCR ........................nested multiplex PCR
PCR .............................polymerase chain reaction
PPE ..............................personal protective equipment
RNA .............................ribonucleic acid
RT ................................reverse transcription
Taq ...............................enzyme from Thermus aquaticus
Tm ................................melting temperature
VAC ..............................volt, alternating current
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Chapter 1:  FilmArray Torch

CHAPTER 1:  
FILMARRAY TORCH

FilmArray Torch Intended Use
The FilmArray Torch is an automated in vitro diagnostic (IVD) device intended for use with FDA 
cleared or approved IVD FilmArray panels. The FilmArray Torch is intended for use in combination 
with assay specific reagent pouches to detect multiple nucleic acid targets contained in clinical 
specimens. The FilmArray Torch interacts with the reagent pouch to both purify nucleic acids and 
amplify targeted nucleic acid sequences using nested multiplex PCR (nmPCR) in a closed system. 
The resulting PCR products are evaluated using DNA melting analysis. The FilmArray Torch 
Software automatically determines the results and provides a test report.

FilmArray Torch is a modification of FilmArray 2.0 and is composed of two to twelve FilmArray Torch 
Modules connected to a FilmArray Torch System Base running FilmArray Torch Software. The 
FilmArray Torch System Base houses two FilmArray Torch Modules. Up to five Duplex Module 
enclosures, each capable of housing two additional Torch Modules, may be added on top of the 
FilmArray Torch System Base. Each FilmArray Torch Module can be randomly and independently 
accessed to run a reagent pouch. The FilmArray Torch Software controls the function of each 
FilmArray Torch Module and collects, analyzes, and stores data generated by each FilmArray Torch 
Module. 
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Limitations of Use
• This product can be used only with FilmArray pouches.
• For prescription use only.
• The FilmArray Torch is intended to be used in combination with FilmArray panels that have been 

FDA cleared or approved for use on the FilmArray Torch.
• Do not remove the FilmArray Torch Module(s) face plate during a run.
• Use only the supplied cables when connecting any FilmArray Torch Module to the FilmArray 

Torch System Base.
• Do not use cable extenders to increase cable length.
• Do not install any software other than the BioFire Diagnostics FilmArray Torch Software on the 

computer unless required by peripheral devices (printers, flash drives, other USB devices).
• Do not install any antivirus software on the computer.
• Do not enable Windows Automatic Updates on the computer.
• Do not change screensaver settings on the computer.
• Do not run other software programs when running the FilmArray Torch Software.
• Do not enable wireless network connections.
• Do not modify the FilmArray Torch Software or configuration settings.
• Do not adjust system settings (such as date/time) while FilmArray Torch Modules are running.
• Do not re-run a pouch associated with an error, incomplete run, or invalid result.
• Only authorized service personnel should install and perform service or repairs on the FilmArray 

Torch.
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FilmArray Torch 
Major components and operations of the FilmArray Torch are described below.  A full list of 
components can be found in Chapter 2 and specific step-by-step operating instructions can be found 
in Chapter 5.

FilmArray Pouch Modules
Each FilmArray reagent pouch requires a pouch specific software called a pouch module to be 
installed on the FilmArray Torch in order to perform a test. These pouch modules contain definitions, 
instrument protocols, analysis and reporting for specific FilmArray reagent kits. See the Pouch 
Modules section in Chapter 6 for more information.

FilmArray Pouch Preparation
Refer to the Procedure section of the appropriate FilmArray reagent kit instruction booklet for step-
by-step instructions for sample and pouch preparation.

FilmArray Torch Runs
The FilmArray Torch is used in combination with FilmArray reagent pouches to perform tests, 
also known as runs, that detect multiple nucleic acid targets contained in clinical specimens. The 
FilmArray Torch interacts with the reagent pouch to both purify nucleic acids and amplify targeted 
nucleic acid sequences using nmPCR in a closed system. 
The FilmArray Torch Software includes a detailed workflow that guides the operator on how to per-
form a run. Once a pouch has been prepared for testing, on-screen instructions prompt the operator 
to enter pouch and sample information, insert the pouch into an available Torch Module and start the 
run. For more information on starting a FilmArray Torch run, see Chapter 5.

FilmArray Torch  
System Base
(Includes two FilmArray Torch 
Modules, barcode scanner, 
touch screen computer, and 
USB ports) 

FilmArray Torch Module
(Interacts with the reagent 
pouch to purify and amplify 
targeted nucleic acid 
sequences using nmPCR; 
includes pouch slot and LED 
status light)

FilmArray Torch Duplex
(Module enclosure; houses 

two FilmArray Torch     
Modules)
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Chapter 1:  FilmArray Torch

Dashboard
Displays the status of each FilmArray Torch Module within the FilmArray Torch and guides operators 
through the process of operating the Modules.

Browse Runs
Allows operators to search for runs and perform operations on individual runs or on groups of runs.

Settings
Allows users to perform administrative type tasks, such as managing operators (adding and updat-
ing), view system logs, etc.
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8. Fasten with star lock washers and #6 tamper-resistant screws.

FilmArray Torch Module Installation
Unplug the FilmArray Torch from power and Ethernet before beginning. See next section for remov-
ing modules.

1. Remove all contents from the Module box(es).

2. If necessary, install all Duplexes (see previous section for instructions).

3. Install a tab on each Module using two #6 screws and washers.

4. Starting at the bottom and working up, install Modules into the front of each Duplex opening 
and secure each with 3 star lock washers and #6 tamper-resistant screws. 
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Grid Box
The grid box represents a single bay within the FilmArray Torch.
Each Module that is configured to the FilmArray Torch has the following details displayed within its 
grid box:

1. Serial Number displayed as a title.

2. Instrument Details:
a. Firmware: contains the Firmware Version installed on the FilmArray Torch Module.

b. Master: contains the Master Version installed on the FilmArray Torch Module.

c. Thermoboard: contains the Thermoboard Version installed on the FilmArray Torch Module.

d. Valveboard: contains the Valveboard Version installed on the FilmArray Torch Module.

e. Status: contains the FilmArray Torch Module’s current status.

f. Runs Since Last Service: contains the Number Of Runs field from the FilmArray Torch 
Module.

3. A Blink LED option.

4. A Remove option.

Blink LED
The Blink LED option in the grid box and on the Detected Instruments dialog can be used to identify 
which physical Module is linked to that bay, and to verify that the operator is working with the correct 
Module before starting any configuration operations.
Selecting the Blink LED option for the selected Module will make the LED blink white.
The Blink LED option cannot be enabled if the Module:

1. Is not powered on.

2. Is disconnected from the FilmArray Torch.

3. Is currently initializing.

4. Is currently performing a run.

Remove
The Remove option in the grid box removes a Module from the FilmArray Torch configuration (see 
the Remove a FilmArray Torch Module section below).
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Connecting a Printer to FilmArray Torch
The FilmArray Torch does not come with its own printer. It can be configured to print to any printer 
using the native Windows Operating System. The following workflow details how printers will be 
added on the System Base through an Administrator User Account. Contact Customer Support for 
account log in and more information (see page i).

Add or Update Printer for FilmArray Torch
1. Navigate to the Settings toolbar.

2. Select Switch to Admin Mode.  
 
The software displays a warning message that the operator is entering the base Windows 
operating system to perform administrative tasks and will be logged out of the FilmArray Torch 
Software as a result, with a directive to confirm the switch.

3. Select Yes to confirm the switch. 
 
The software logs the operator out of the FilmArray Torch Software and the operator is pre-
sented with the standard Windows login screen.

4. Log into an Administrator User Account by entering the appropriate user name and password. 
 
The computer validates the access and presents the standard Windows desktop layout.

5. Navigate to the Control Panel to manipulate printer details for the FilmArray Torch.

6. When printer maintenance is complete, restart the computer. The FilmArray Torch Software will 
automatically load.
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Copies of double-stranded DNA generated during PCR (called PCR products or amplicon) will 
have unique sequences based on the template that was amplified. Amplicon length and sequence 
determines the temperature at which the double-stranded DNA will melt apart, which is known as 
the melting temperature (Tm) of the amplicon. PCR products made from different targets will have 
different sequences and, therefore, different Tms.
After the last cycle of PCR, the FilmArray Torch Module gradually raises the temperature of the 
reaction from approximately 60°C to 94°C. As the temperature reaches the Tm of an amplicon, 
the amplicon denatures and fluorescence drops, releasing LCGreen Plus. This produces a melting 
curve, seen in the graph below, which shows the rapid decline in fluorescence. A melting peak with a 
specific Tm is generated for each amplicon by plotting the negative derivative of the melting curve. 

The FilmArray uses melting curve analysis to identify pathogen specific PCR product. Since the 
sequence and Tm of an amplicon from a specific target is known and consistent, pathogen specific 
PCR product can be identified as being copied from that target. Non-specific PCR products with 
different Tms are excluded.

Melting Curves

Melting Peaks
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The Specify Filename dialog will appear and allow the user to select a location and filename 
for the .db file.

3. Select Save to start the export process. 
 
The operator can cancel the export process before it completes by selecting Cancel on the 
export process dialog. Any runs that were exported before selecting Cancel will be saved to 
the chosen location.

4. After export completion, select OK to close the export process dialog.

Import Runs 
When importing runs, database files with the extension .db are added. 
This process can also be used to restore any archived files with the extension .faz. Prior to restor-
ing archived runs, verify that there is sufficient room in the database. If the database is approaching 
5,000 runs, see the Archive Runs section in this chapter for more information.
To import runs from a file:

1. Insert the removable drive(s) containing the files into an available USB port of the front of the 
System Base. 

2. On the Browse Runs page, select Options to display the Options menu; then select Import 
Runs. 
 
The software searches all removable drives for any files that contain run data (both .db and 
.faz) and displays these files on the Select File page.

3. Select the runs needing to be imported (or restored) to start the import process. 
 
The operator can stop the import process before it completes by selecting Stop. Any runs that 
were imported before selecting Stop will be saved in the database.

4. After import completion, select OK to close the dialog.
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Export Anonymous Runs
Anonymous run files are saved with extension .adb. If a copy of run files must be sent to an external 
site, this option protects patient confidentiality. To prevent operators from overwriting a run file with 
an anonymous run file, these files cannot be imported back into the database 
To export anonymous runs to a file:

1. Highlight one or more desired runs on the Browse Runs page. Use the  icon to search for 
runs to export. For more information, see the Search Run Data section in this chapter.

2. Select Options to view the Options menu; then select Export Anonymous Runs.  
 
The Specify Filename dialog will appear and allow the user to select a location and filename 
for the .db file.

3. Select Save to start the export process. 
 
The operator can cancel the export process before it completes by selecting Cancel. Any runs 
that were exported before selecting Cancel will be saved to the chosen location.

4. After export completion, select OK to close the dialog.

Settings
The Settings option is always accessible from the toolbar. To access Settings from any screen, 
select the Settings option on the toolbar. The Settings option allows users to perform the following 
administrative type tasks:

• Print Options—Allows the operator to set or change a default printer as well as the option to 
have reports automatically printed.

• Operators—Displays all operators currently recognized in the software and allows for addition 
and modification of operators within the system.

• Pouch Modules—Displays all currently installed pouch modules within the software and allows 
for installation of new pouch modules, modification of their status (active/inactive), and removal.

• Module Information—Displays high level information for all Modules connected to FilmArray 
Torch.

• Archive—Allows operators to archive old runs off FilmArray Torch to a removable drive.
• System Log—Allows access to system logs for all Modules.
• About FilmArray—Displays details about FilmArray Torch installation.
• Switch to Admin Mode—Allows an administrator to log out of the FilmArray Torch Software and 

access the Windows OS to perform administrative tasks (such as software/firmware updates, 
printer maintenance, and Instrument Configuration).

• Switch to Cleaning Mode—Allows an operator to temporarily freeze the touch screen so the 
surface can be cleaned without activating any actions (see Chapter 8, Preventative Maintenance 
and Troubleshooting).
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Install Pouch Modules
When new pouch modules are received from BioFire Diagnostics, the Pouch Modules option must 
be used on the FilmArray Torch. For information on receiving new pouch modules, contact customer 
support (see page i).
To install a new pouch module:

1. Insert removable drive containing the pouch module software.

2. Navigate to the Settings menu from the toolbar.

3. Select Pouch Modules. 
 
All pouch modules currently installed display as Active.

4. Select Install New Pouch. 
 
The new pouch module is displayed and will be set to Active status, to indicate that it is ready 
for use.

Inactivate/Uninstall Pouch Module
To inactivate a pouch module:

1. Toggle the Active slider next to the pouch name to Inactive.
 
To uninstall a pouch module:

1. Select Uninstall next to the pouch module name.  
 
When a pouch module in uninstalled, it is no longer available for selection when starting a run. 
To re-activate an uninstalled pouch module, it must be installed again.
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Error Bundle
If an error occurs that is associated with a FilmArray Torch run, a technical support representative 
may request the operator to create and provide an error bundle for that run. The error bundle is 
designed to assist in troubleshooting errors associated with a run. It packages files related to the sta-
tus of the system, FilmArray Torch Module, and software, including System Log data.
To create an error bundle:

1. Navigate to the Browse Runs page from the toolbar.

2. Highlight the desired run in the Browse Runs toolbar.

3. Select View Report to open the report page; then select Actions.

4. Select the menu item Create Error Bundle. A dialog to specify the drive and file name is dis-
played.

5. Select an existing folder to store the zipped file in, or create a new one. The FilmArray Torch 
software saves the file to the desired folder.

6. When the error bundle is complete a message to indicate that the error bundle has been cre-
ated will appear.
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APPENDIX A:  
FILMARRAY SUPPORT 
INFORMATION
FilmArray Torch Module problems may be reported by contacting BioFire Diagnostics technical sup-
port, the local bioMérieux sales representative, or an authorized distributor.

FilmArray Torch Module Return Procedure
If returning a FilmArray Torch Module from within the United States, visit the Return Forms and 
Decontamination Procedures webpage:

• http://www.biofiredx.com/support/return-forms/

If returning a FilmArray Torch Module from outside the United States, contact the local bioMérieux 
sales representative or an authorized distributor for detailed instructions.

Disposal Recommendation
Components of the FilmArray Torch such as the FilmArray Torch Module, the computer, moni-
tor, keyboard, etc., which are marked with the crossed-out wheeled bin symbol are covered by 
the European Directive 2012/19/EU.

These items must be disposed of via designated collection facilities appointed by government or 
local authorities.
For more information about disposal of your old product, please contact your city office or waste dis-
posal service; or BioFire Diagnostics Customer Support Department, a local bioMérieux sales repre-
sentative, or an authorized distributor.

FilmArray Ordering Instructions
Customers inside the United States should contact BioFire Diagnostics to order any FilmArray equip-
ment, accessories, and/or supplies.
BioFire Diagnostics accepts purchase orders and credit cards (Visa®, MasterCard®, and American 
Express®) as methods of payment.
Orders can be made via:

• E-mail: salesorders@biofiredx.com
• Fax: 801-588-0507
• Phone: 800-735-6544 or 801-736-6354  

• Payment is by credit card only for phone orders.

If ordering from outside the United States, contact the local bioMérieux sales representative or an 
authorized distributor for detailed instructions.
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Warranty Information
Product warranty information is available online at:

• http://www.biofiredx.com/support/

For warranty information for customers outside the United States, contact the local bioMérieux sales 
representative or an authorized distributor.
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Appendix C: Barcode Calibration

APPENDIX B: 
BARCODE CALIBRATION
If the barcode reader is not functioning, calibrate it by scanning the barcode shown below to program 
the barcode reader. The reader should sound as the code is scanned.
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Abbreviation of Terms
A ...................................amp (ampere)
cm ................................centimeters
DNA .............................deoxyribonucleic acid
dNTP ............................deoxyribonucleotide triphosphate
kg..................................kilograms
Hz ................................hertz
in ..................................inches
RUO .............................Research Use Only
lbs ................................pounds
m ..................................meters
nmPCR ........................nested multiplex PCR
PCR .............................polymerase chain reaction
PPE ..............................personal protective equipment
RNA .............................ribonucleic acid
RT ................................reverse transcription
Taq ...............................enzyme from Thermus aquaticus
Tm ................................melting temperature
VAC ..............................volt, alternating current
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Chapter 1:  FilmArray Torch

CHAPTER 1:  
FILMARRAY TORCH

FilmArray Torch Intended Use
The FilmArray Torch is an automated device designed to work with specific reagent pouches to 
detect multiple nucleic acid targets contained in samples. The FilmArray Torch interacts with the 
reagent pouch to both purify nucleic acids and amplify targeted nucleic acid sequences using nested 
multiplex PCR (nmPCR) in a closed system. The resulting PCR products are evaluated using DNA 
melting analysis. The FilmArray Torch Software automatically determines the results and provides a 
test report.

FilmArray Torch is a modification of FilmArray 2.0 and is composed of two to twelve FilmArray Torch 
Modules connected to a FilmArray Torch System Base running FilmArray Torch Software. The 
FilmArray Torch System Base houses two FilmArray Torch Modules. Up to five Duplex Module 
enclosures, each capable of housing two additional Torch Modules, may be added on top of the 
FilmArray Torch System Base. Each FilmArray Torch Module can be randomly and independently 
accessed to run a reagent pouch. The FilmArray Torch Software controls the function of each 
FilmArray Torch Module and collects, analyzes, and stores data generated by each FilmArray Torch 
Module. 
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Limitations of Use
• This product can be used only with FilmArray pouches.
• Do not remove the FilmArray Torch Module(s) face plate during a run.
• Use only the supplied cables when connecting any FilmArray Torch Module to the FilmArray 

Torch System Base.
• Do not use cable extenders to increase cable length.
• Do not install any software other than the BioFire Diagnostics FilmArray Torch Software on the 

computer unless required by peripheral devices (printers, flash drives, other USB devices).
• Do not install any antivirus software on the computer.
• Do not enable Windows Automatic Updates on the computer.
• Do not change screensaver settings on the computer.
• Do not run other software programs when running the FilmArray Torch Software.
• Do not enable wireless network connections.
• Do not modify the FilmArray Torch Software or configuration settings.
• Do not adjust system settings (such as date/time) while FilmArray Torch Modules are running.
• Do not re-run a pouch associated with an error, incomplete run, or invalid result.
• Only authorized service personnel should install and perform service or repairs on the FilmArray 

Torch.
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FilmArray Torch 
Major components and operations of the FilmArray Torch are described below.  A full list of 
components can be found in Chapter 2 and specific step-by-step operating instructions can be found 
in Chapter 5.

FilmArray Pouch Modules
Each FilmArray reagent pouch requires a pouch specific software called a pouch module to be 
installed on the FilmArray Torch in order to perform a test. These pouch modules contain definitions, 
instrument protocols, analysis and reporting for specific FilmArray reagent kits. See the Pouch 
Modules section in Chapter 6 for more information.

FilmArray Pouch Preparation
Refer to the Procedure section of the appropriate FilmArray reagent kit instruction booklet for step-
by-step instructions for sample and pouch preparation.

FilmArray Torch Runs
The FilmArray Torch is used in combination with FilmArray reagent pouches to perform tests, also 
known as runs, that detect multiple nucleic acid targets contained in samples. The FilmArray Torch 
interacts with the reagent pouch to both purify nucleic acids and amplify targeted nucleic acid 
sequences using nmPCR in a closed system. 
The FilmArray Torch Software includes a detailed workflow that guides the operator on how to per-
form a run. Once a pouch has been prepared for testing, on-screen instructions prompt the operator 
to enter pouch and sample information, insert the pouch into an available Torch Module and start the 
run. For more information on starting a FilmArray Torch run, see Chapter 5.

FilmArray Torch  
System Base
(Includes two FilmArray Torch 
Modules, barcode scanner, 
touch screen computer, and 
USB ports) 

FilmArray Torch Module
(Interacts with the reagent 
pouch to purify and amplify 
targeted nucleic acid 
sequences using nmPCR; 
includes pouch slot and LED 
status light)

FilmArray Torch Duplex
(Module enclosure; houses 

two FilmArray Torch     
Modules)
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Dashboard
Displays the status of each FilmArray Torch Module within the FilmArray Torch and guides operators 
through the process of operating the Modules.

Browse Runs
Allows operators to search for runs and perform operations on individual runs or on groups of runs.

Settings
Allows users to perform administrative type tasks, such as managing operators (adding and updat-
ing), view system logs, etc.
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8. Fasten with star lock washers and #6 tamper-resistant screws.

FilmArray Torch Module Installation
Unplug the FilmArray Torch from power and Ethernet before beginning. See next section for remov-
ing modules.

1. Remove all contents from the Module box(es).

2. If necessary, install all Duplexes (see previous section for instructions).

3. Install a tab on each Module using two #6 screws and washers.

4. Starting at the bottom and working up, install Modules into the front of each Duplex opening 
and secure each with 3 star lock washers and #6 tamper-resistant screws. 
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Grid Box
The grid box represents a single bay within the FilmArray Torch.
Each Module that is configured to the FilmArray Torch has the following details displayed within its 
grid box:

1. Serial Number displayed as a title.

2. Instrument Details:
a. Firmware: contains the Firmware Version installed on the FilmArray Torch Module.

b. Master: contains the Master Version installed on the FilmArray Torch Module.

c. Thermoboard: contains the Thermoboard Version installed on the FilmArray Torch Module.

d. Valveboard: contains the Valveboard Version installed on the FilmArray Torch Module.

e. Status: contains the FilmArray Torch Module’s current status.

f. Runs Since Last Service: contains the Number Of Runs field from the FilmArray Torch 
Module.

3. A Blink LED option.

4. A Remove option.

Blink LED
The Blink LED option in the grid box and on the Detected Instruments dialog can be used to identify 
which physical Module is linked to that bay, and to verify that the operator is working with the correct 
Module before starting any configuration operations.
Selecting the Blink LED option for the selected Module will make the LED blink white.
The Blink LED option cannot be enabled if the Module:

1. Is not powered on.

2. Is disconnected from the FilmArray Torch.

3. Is currently initializing.

4. Is currently performing a run.

Remove
The Remove option in the grid box removes a Module from the FilmArray Torch configuration (see 
the Remove a FilmArray Torch Module section below).
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Connecting a Printer to FilmArray Torch
The FilmArray Torch does not come with its own printer. It can be configured to print to any printer 
using the native Windows Operating System. The following workflow details how printers will be 
added on the System Base through an Administrator User Account. Contact Customer Support for 
account log in and more information (see page i).

Add or Update Printer for FilmArray Torch
1. Navigate to the Settings toolbar.

2. Select Switch to Admin Mode.  
 
The software displays a warning message that the operator is entering the base Windows 
operating system to perform administrative tasks and will be logged out of the FilmArray Torch 
Software as a result, with a directive to confirm the switch.

3. Select Yes to confirm the switch. 
 
The software logs the operator out of the FilmArray Torch Software and the operator is pre-
sented with the standard Windows login screen.

4. Log into an Administrator User Account by entering the appropriate user name and password. 
 
The computer validates the access and presents the standard Windows desktop layout.

5. Navigate to the Control Panel to manipulate printer details for the FilmArray Torch.

6. When printer maintenance is complete, restart the computer. The FilmArray Torch Software will 
automatically load.
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Copies of double-stranded DNA generated during PCR (called PCR products or amplicon) will 
have unique sequences based on the template that was amplified. Amplicon length and sequence 
determines the temperature at which the double-stranded DNA will melt apart, which is known as 
the melting temperature (Tm) of the amplicon. PCR products made from different targets will have 
different sequences and, therefore, different Tms.
After the last cycle of PCR, the FilmArray Torch Module gradually raises the temperature of the 
reaction from approximately 60°C to 94°C. As the temperature reaches the Tm of an amplicon, 
the amplicon denatures and fluorescence drops, releasing LCGreen Plus. This produces a melting 
curve, seen in the graph below, which shows the rapid decline in fluorescence. A melting peak with a 
specific Tm is generated for each amplicon by plotting the negative derivative of the melting curve. 

The FilmArray uses melting curve analysis to identify pathogen specific PCR product. Since the 
sequence and Tm of an amplicon from a specific target is known and consistent, pathogen specific 
PCR product can be identified as being copied from that target. Non-specific PCR products with 
different Tms are excluded.

Melting Curves

Melting Peaks
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The Specify Filename dialog will appear and allow the user to select a location and filename 
for the .db file.

3. Select Save to start the export process. 
 
The operator can cancel the export process before it completes by selecting Cancel on the 
export process dialog. Any runs that were exported before selecting Cancel will be saved to 
the chosen location.

4. After export completion, select OK to close the export process dialog.

Import Runs 
When importing runs, database files with the extension .db are added. 
This process can also be used to restore any archived files with the extension .faz. Prior to restor-
ing archived runs, verify that there is sufficient room in the database. If the database is approaching 
5,000 runs, see the Archive Runs section in this chapter for more information.
To import runs from a file:

1. Insert the removable drive(s) containing the files into an available USB port of the front of the 
System Base. 

2. On the Browse Runs page, select Options to display the Options menu; then select Import 
Runs. 
 
The software searches all removable drives for any files that contain run data (both .db and 
.faz) and displays these files on the Select File page.

3. Select the runs needing to be imported (or restored) to start the import process. 
 
The operator can stop the import process before it completes by selecting Stop. Any runs that 
were imported before selecting Stop will be saved in the database.

4. After import completion, select OK to close the dialog.

Records Processed under FOIA request 2016-2022; Released by CDRH on 09/06/2016

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



< 40 > FilmArray Torch Operator’s Manual RUO

Chapter 6: FilmArray Torch Software

Export Anonymous Runs
Anonymous run files are saved with extension .adb. If a copy of run files must be sent to an external 
site, this option protects confidentiality. To prevent operators from overwriting a run file with an anon-
ymous run file, these files cannot be imported back into the database 
To export anonymous runs to a file:

1. Highlight one or more desired runs on the Browse Runs page. Use the  icon to search for 
runs to export. For more information, see the Search Run Data section in this chapter.

2. Select Options to view the Options menu; then select Export Anonymous Runs.  
 
The Specify Filename dialog will appear and allow the user to select a location and filename 
for the .db file.

3. Select Save to start the export process. 
 
The operator can cancel the export process before it completes by selecting Cancel. Any runs 
that were exported before selecting Cancel will be saved to the chosen location.

4. After export completion, select OK to close the dialog.

Settings
The Settings option is always accessible from the toolbar. To access Settings from any screen, 
select the Settings option on the toolbar. The Settings option allows users to perform the following 
administrative type tasks:

• Print Options—Allows the operator to set or change a default printer as well as the option to 
have reports automatically printed.

• Operators—Displays all operators currently recognized in the software and allows for addition 
and modification of operators within the system.

• Pouch Modules—Displays all currently installed pouch modules within the software and allows 
for installation of new pouch modules, modification of their status (active/inactive), and removal.

• Module Information—Displays high level information for all Modules connected to FilmArray 
Torch.

• Archive—Allows operators to archive old runs off FilmArray Torch to a removable drive.
• System Log—Allows access to system logs for all Modules.
• About FilmArray—Displays details about FilmArray Torch installation.
• Switch to Admin Mode—Allows an administrator to log out of the FilmArray Torch Software and 

access the Windows OS to perform administrative tasks (such as software/firmware updates, 
printer maintenance, and Instrument Configuration).

• Switch to Cleaning Mode—Allows an operator to temporarily freeze the touch screen so the 
surface can be cleaned without activating any actions (see Chapter 8, Preventative Maintenance 
and Troubleshooting).
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Install Pouch Modules
When new pouch modules are received from BioFire Diagnostics, the Pouch Modules option must 
be used on the FilmArray Torch. For information on receiving new pouch modules, contact customer 
support (see page i).
To install a new pouch module:

1. Insert removable drive containing the pouch module software.

2. Navigate to the Settings menu from the toolbar.

3. Select Pouch Modules. 
 
All pouch modules currently installed display as Active.

4. Select Install New Pouch. 
 
The new pouch module is displayed and will be set to Active status, to indicate that it is ready 
for use.

Inactivate/Uninstall Pouch Module
To inactivate a pouch module:

1. Toggle the Active slider next to the pouch name to Inactive.
 
To uninstall a pouch module:

1. Select Uninstall next to the pouch module name.  
 
When a pouch module in uninstalled, it is no longer available for selection when starting a run. 
To re-activate an uninstalled pouch module, it must be installed again.
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If an error occurs that is associated with a FilmArray Torch run, a technical support representative 
may request the operator to create and provide an error bundle for that run. The error bundle is 
designed to assist in troubleshooting errors associated with a run. It packages files related to the sta-
tus of the system, FilmArray Torch Module, and software, including System Log data.
To create an error bundle:

1. Navigate to the Browse Runs page from the toolbar.

2. Highlight the desired run in the Browse Runs toolbar.

3. Select View Report to open the report page; then select Actions.

4. Select the menu item Create Error Bundle. A dialog to specify the drive and file name is dis-
played.

5. Select an existing folder to store the zipped file in, or create a new one. The FilmArray Torch 
software saves the file to the desired folder.

6. When the error bundle is complete a message to indicate that the error bundle has been cre-
ated will appear.
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APPENDIX A:  
FILMARRAY SUPPORT 
INFORMATION
FilmArray Torch Module problems may be reported by contacting BioFire Diagnostics technical sup-
port, the local bioMérieux sales representative, or an authorized distributor.

FilmArray Torch Module Return Procedure
If returning a FilmArray Torch Module from within the United States, visit the Return Forms and 
Decontamination Procedures webpage:

• http://www.biofiredx.com/support/return-forms/

If returning a FilmArray Torch Module from outside the United States, contact the local bioMérieux 
sales representative or an authorized distributor for detailed instructions.

Disposal Recommendation
Components of the FilmArray Torch such as the FilmArray Torch Module, the computer, moni-
tor, keyboard, etc., which are marked with the crossed-out wheeled bin symbol are covered by 
the European Directive 2012/19/EU.

These items must be disposed of via designated collection facilities appointed by government or 
local authorities.
For more information about disposal of your old product, please contact your city office or waste dis-
posal service; or BioFire Diagnostics Customer Support Department, a local bioMérieux sales repre-
sentative, or an authorized distributor.

FilmArray Ordering Instructions
Customers inside the United States should contact BioFire Diagnostics to order any FilmArray equip-
ment, accessories, and/or supplies.
BioFire Diagnostics accepts purchase orders and credit cards (Visa®, MasterCard®, and American 
Express®) as methods of payment.
Orders can be made via:

• E-mail: salesorders@biofiredx.com
• Fax: 801-588-0507
• Phone: 800-735-6544 or 801-736-6354  

• Payment is by credit card only for phone orders.

If ordering from outside the United States, contact the local bioMérieux sales representative or an 
authorized distributor for detailed instructions.
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Warranty Information
Product warranty information is available online at:

• http://www.biofiredx.com/support/

For warranty information for customers outside the United States, contact the local bioMérieux sales 
representative or an authorized distributor.
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Appendix C: Barcode Calibration

APPENDIX B: 
BARCODE CALIBRATION
If the barcode reader is not functioning, calibrate it by scanning the barcode shown below to program 
the barcode reader. The reader should sound as the code is scanned.
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