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Development of a Quality Management System  
For Laboratory Developed Tests 

How to Guide 
Let’s get started and learn the steps to develop a regulatory quality management system!  
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Development of a Quality Management System 

This step-by-step instruction will assist the learner assess the regulatory needs of the laboratory and will 
illustrate gaps in the process. This guide outlines the steps for development of policies, procedures and 
processes to implement a robust quality management system framework that will comply with all pertinent 
regulations. This guide includes a description of each phase within seven phases of development. 
Sequential steps are outlined throughout the document that correlate with the tabs on the excel workbook. 
This workbook provides the opportunity to actively develop the steps as learners move through the 
course. The conclusion of each phase include an action item reminder of the deliverables. This reminder 
prompts the reader by highlighting the importance of the discussion and illustrates further instruction. 

The framework depicted in Figure 1. Consists of the following seven phases of development: 

Phase I: Development of a Leadership Support Structure 

Phase II: Training  

Phase III: Pre-Assessment of existing processes 

Phase IV: Development of a Quality Management System 

Phase V: Process Controls 

Phase VI: Process validation plan and protocol to ensure the framework is operating as intended 

Phase VII: Development of a Quality Management System 
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Figure 1. QMS Phases of Development  
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The first phase in the development of a quality management system include a leadership support structure.  

This support structure directs the organization in quality, oversees the development of processes, policies and 

procedures, removes any obstacles within the path of change and provides the necessary resources. 

Leadership commitment is key to ensure a quality structure will sustain the initiative and provide ongoing 

support.  

Leadership commitments include the following: 

1. Development of a regulatory strategic plan 

2. Key performance indicators to outline and measure regulatory initiatives   

• Leadership participation, sponsorship, directives and support 

3. The assignment of roles and responsibilities to every aspect of the QMS framework: 

• The establishment of a QMS includes oversight by a knowledgeable, educated, responsible, informed, 

cohesive team to effectively manage the process  

4. Establishment of an LDT quality committee to quickly approve changes and provide support 

5. Establish a formal structure to communicate change throughout the organization 
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Module 2. Form 2 

 

 

 

 

1. Provide leadership support for creating an LDT 
structure 

2. 
    

Establish communication pathways to ensure 
continuous communication throughout the process

3 Form an LDT Oversight Team
a.     Leader 
b.     Team

CompleteLEADERSHIP ACTION ITEMS: List the following:

Instructions: 

1. Assign leaders, team leads, and 
accountable persons to serve the 
process 

2. Develop a formal communication 
process to focus on the importance 
of change 

 

Action 
Item 

Identify subject matter experts to educate, serve as mentors and 
oversee the entire developmental process 



 6 

 

The training program includes a description of regulatory requirements, translation of terms and definitions to 

laboratory understanding and highlights the importance of documentation throughout the process.  

The program includes training modules for the following:  

1. What’s My Role? 

a. Introduction to the manufacture of Laboratory Developed Tests and roles and responsibility of leaders 

and staff 

2. Understanding regulatory guidelines 

a. Regulatory requirements, terms and definitions in alignment with CLIA 88, 12 QSE, 21 CFR 820/QSR 

and Design Control  

3. Stage Gate Process: From Idea to Test Environment 

a. The program includes demonstration of the LDT process beginning with research and development 

and ending with diagnostic testing. The process includes handoffs, tasks, activities and all aspects of 

development through the gates that include go/no go. 
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Module 2 Form 3 

 

 

TRAINING ACTION ITEMS: List the following:

1  Identify subject matter experts to serve as trainers

2  Identify LDT team members who require training 

3

List all pertinent organizational guidance documents, 
regulations and specific requirements to be included 
in training
a.     21 CFR 820

4   Develop training modules 

5  Schedule training

Complete

Instructions: 

Provide education for leaders and 
change agents to manage and oversee 
each developmental step. Include a 
standard review: 21 CFR, QSE and CLIA 
regulations. 

Action 
Item 

Identify team members and provide training for all roles within 
LDT development 
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Crosswalk I: QSE in Comparison to Your Laboratory Processes 

 

 

 

 

 

 

The pre-assessment phase includes a preliminary review or a gap analysis of the current quality 
management structure that include policies, procedures and processes that currently resides within the 
laboratory.  

Many laboratories have adopted the CLSI quality management guidance from CLIA 88 requirements and 
CFR 493 translated to the 12 Quality System Essentials (QSE) and exist within laboratories today.  

In addition, many laboratories have also adopted quality management standards, such as ISO 9001 or 
15189, 17025 that better prepare the laboratory for adherence to regulatory requirements. 
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Figure 2. QSE Path of Workflow  

Review the list of management principles in figure 2 and 
compare to the existing processes in your laboratory.  
Document the QSE that has not previously been 
addressed in some form.  

These principles can be in the form of policy, process, 
procedure and/or existing practices. Document on 
Module 2 Form 5 of the workbook. 

 For a comprehensive description of each QSE: Quality 
System Essentials Lecture MD General 2014 Course, 
Clin Path Ain Shams University, Egypt. 12 Quality 
System Essential Description 
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PRE-ASSESSMENT AND DOCUMENT CONTROL ACTION ITEMS: Confirm the following:

QSE Clause Example Policy Procedure Process Training

1 Occurance Management

2 Assessments

3

4

  Document all activities not previously implemented:

Choose all that apply

Instructions: 

1. Review the 12 QSE clauses 
2. From the 12 QSE’s, document the 

clauses not previously 
implemented in the laboratory on 
module 2 form 5. 

3. Provide an X for all that apply 

Module 2 Form 5 

Action 
Item Take note of all QSE not previously implemented within the laboratory  
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Activities for Compliance 
The activities for compliance list include 
tasks pertaining to each clause. This 
document is intended to assist the leaner 
understand the clauses in more detail.  
 
The results of the pre-assessment will 
provide insight into the work needed to 
build a comprehensive regulatory quality 
framework. 
 
The findings from the assessment will 
serve as a checklist of needed policies, 
procedures and processes.  
 
 

Module 2 Form 7 
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Crosswalk II: QSR in Comparison to Your Laboratory 

 

 

12 Quality System Essentials  21 CFR 820 Quality System Regulation 
Organization  Management Responsibility 

Personnel  Quality Audit 

Equipment   Personnel 

Purchasing and Inventory   Design Controls 

Process Control   Document Controls 

Document and Records   Purchasing Controls 

Information Management   Identification and Traceability 

Occurrence Management   Production and Process Controls 

Assessments   Acceptance Activities 

Process Improvement   Nonconforming Product 

Facilities and Safety   Corrective and Preventive Actions 

Service and Satisfaction   Labeling and Packaging controls 
 

  Handling, Storage, Distribution and Installation 
  

Records 
  

Servicing 

 

Review the clauses in the 21 CFR 820 and 
compare the clauses to existing processes in 
your laboratory.  

Document the clauses that has not previously 
been addressed in some form.  

These clauses can be in the form of policy, 
process, procedure and/or existing practices.  

For more information: 

21 CFR 820 

 
 

Module 2 Form 6 
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PRE-ASSESSMENT AND DOCUMENT CONTROL ACTION ITEMS: Confirm the following:

QSR Clause Policy Procedure Process Training

1 Purchasing

2

3

4

 Document all QSR Activities NOT implemented that would otherwise adhere to standard:   

Choose all that apply

Action 
Item 

Take note of each unaddressed QSR clause. Develop a list of 
guidance documents. Develop a guidance document to address the 
clause or expand the topic within existing guidance documents to 
include each requirement. 

 

Instructions: 

From the QSR clause detail worksheet, 
document the clauses not previously 
implemented in the laboratory. Choose all 
that apply.  

Document on Module 2 Form 8 of the 
workbook.  

For a comprehensive description of each 
QSR: 21 CFR 820 

 

 
Module 2. Form 8. 
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Crosswalk III: QSE in Comparison to QSR 

 

 

 

12 Quality System Essentials  21 CFR 820 Quality System Regulation 
Organization  Management Responsibility 

Personnel  Quality Audit 

Equipment   Personnel 

Purchasing and Inventory   Design Controls 

Process Control   Document Controls 

Document and Records   Purchasing Controls 

Information Management   Identification and Traceability 

Occurrence Management   Production and Process Controls 

Assessments   Acceptance Activities 

Process Improvement   Nonconforming Product 

Facilities and Safety   Corrective and Preventive Actions 

Service and Satisfaction   Labeling and Packaging controls 
 

  Handling, Storage, Distribution and Installation 
  

Records 
  

Servicing 

 

Next Step:  Compare the QSE to adherence 
of the clauses listed within 21 CFR 820.  
 
Take note: Activities included in QSE may 
differ and may not equate equally to a similar 
clause within the 21 CFR 820. 
 

QSE QSR 

For details see the 21 CFR 820 standard at 21 CFR 
820 Standard 

Module 2. Form 6. 
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21 CFR 820  

 

21 CFR Design 
Control

Description

Design and 
Development 
Planning

Guidance regarding the plan, design, development, execution, involvement, interface with different 
groups and responsibility

Design Input Procedure that describes regarding the intended use of the test, user needs and the process to 
manage and resolve discrepancies.  The process includes, responsibility approval, documentation 
and rationale at every step

Design Output Procedure that describes the output of the design provides rationale, performance, specification 
and verification that the design successfully transferred into the testing environment

Design Review Procedure: describes the process to review all phases of the design with, documentation and 
approval all at each step. Establish and maintain procedures for the identification, documentation, 
and validation, verification, review, and approval of design changes before implementation 

Design Verification Procedure: The test is safe, effective for use, conforms to the needs of the user and meets its 
intended use to ensure the design works as intended and has been verified, documented and 
approved at each activity

Design Transfer Procedure:  describe the accurate transfer of design into manufacturing requirements

Design Changes Procedure: The process to identify, track, document and approval changes prior to each activity

Design History A means to track processing information pertaining to design, development, testing and links with 
all other design controls to demonstrate traceability and approval for each LDT manufactured

Medical Device 
Reporting (MDR)

Procedure: Describing a process to identify, document and report an adverse event because of the 
test

Module 3. Form 9 

Design control is similar to a product 
development methodology that begins at test 
development and ends at the conclusion of the 
test.  

The application of design control includes all 
aspects of test development, review, verification 
and manufacture.  

Design control activities may or may not exist or 
in some form in the laboratory. 
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Instructions: 

1. Review each clause of design control. 
2. On the assessment worksheet Module 3 Form 

10 identify each clause of design control that 
exists in some form in your laboratory. Choose 
all that apply.  

Design Control Policy Procedure Process Training

Design planning and development
Design input
Design output
Design review 
Design verification
Design validation
Design transfer
Design changes
Design history
Design transfer

DESIGN CONTROL ACTION ITEMS: Directions
For each element of design control as depicted in Figure. 21, develop pertinent guidance 
documents describing LDT activities specific to the processes performed in the lab.
Example:

 Document all QSR Activities NOT implemented that would otherwise adhere to standard:   

Choose all that apply

Module 3. Form 10 

Action 
Item 

Take note of any policy or procedure associated with Design Control 
activities that may exist in the laboratory.  

From the results of the crosswalk: We now have the list to develop 
necessary guidance documents for a QMS framework. 
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Building a LDT Structure 
An LDT structure includes a process for test development not advancing until the go/no go determination 
is made at each step. The steps are called stage gate and each gate is assigned a process owner that 
will manage a list of tasks and activities to be completed. As shown in Figure 3, a manager is assigned at 
discovery and the project then moves through design, development, testing, validation and launch.   
The process is further managed through the assignment of a cross-functional team at each gate for a go 
or no-go decision at handoff. The teams are responsible to document details, to obtain approvals and to 
initiate a list of missing activities associated with each gate.  
By clearly communicating requirements, this approach to an LDT launch will expedite the process and 
will allow for just-in-time response and resolution to meet rapidly changing needs. A comprehensive 
review is managed, performed and documented at each step. The documentation is captured as 
described by design control through the process of design history file. 
A post LDT launch meeting is conducted to discuss lessons learned and to identify potential changes for 
the next launch.  
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Adoption of an Agile Stage Gate Hybrid Technique for 
LDT development 
 

Product development methodologies applicable to LDT divide Design Control activities into stages 
separated by decision points. The steps of Design Control are listed as a go (approval)/no-go (rejection) 
decision point at each stage. All changes are captured and documented at each step. 

Test	Concept	

Design	and	
Development

Design	Transfer	Design	Output	

Clinical	Validity

Design	Verification

Post	
Launch	
Review

Design	Validation	Design	Input	

Test	Classification

Gate	
1

High	risk
Moderate	risk
Low	risk

Address	the	
intended	use

Evaluation	of	
conformance	
acceptance	
criteria

Output	meets	
design	input

Validation	
under	defined	
operating	
conditions

Design	
transferred	
successfully	to	
laboratory	
operations	

Stage	Gate	step	includes	the	following:
1. Inspection	at	each	step
2. Design	change
3. Design	history
4. Design	review

Stage	1	 Stage	2	 Stage	3	 Stage	4	 Stage	5	 Stage	6	

Gate	
2

Gate	
3

Gate	
4

Gate	
5
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An owner is assigned to oversee the process, manage the team, follow-up on progress and ensure stage 
gate responsibilities are conducted. 
 

 

 

Figure 4. Stage Gate owner responsibility  

 

 

 

 

Gate
1

Gate
2

Gate
3

Gate
4

Gate
5

Leadership
Directives

Research	&	
Development

Design	
Input

Design	
Output

Design	
Verification

Design	
Validation

Design	
Transfer

Stage	Gate	Coordinator

1.	Design	Review
2.	Design	Changes
3.	Design	HistoryStage	gate	responsibilities

Project	owner	
(go/no	go	responsibility)	

Backlog

Evaluation	
of	user	
needs

Sprint

Daily	Review

Action 
Item 

Develop a stage gate process to include design control with a go/no 
go owner, cross functional team and a process to document all 
changes. 
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The (PQ), (OQ) and (PFQ) Sections of the Validation Protocol  

 

 

Figure 5. Validation activities   

 

A validation protocol ensures the entire process 
is working as intended. The sections of the 
protocol include the following: 

Process Qualification: (PQ) ensures the 
necessary components of the process are 
implemented according to design specifications. 
Documents necessary for operation, 
performance and maintenance are identified and 
the process includes all pertinent factors.  

Operational Qualification: (OQ) will ensure 
verification, documentation and the process is 
operating as intended.  

Performance Qualification: (PFQ) 
demonstrates the process consistently produces 
the same result and operates correctly when 
used at defined capacities. Test the entire 
system within the designed processes and 
document the response. Perform any quality 
checks on tests.  
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Validation Summary and Approval 

Validation will test the overall process to ensure the system is performing as intended 

Action Item:  Complete a Validation Plan to ensure the process is operating as intended 

 

 

 

Action 
Item 

Develop (PQ), (OQ) and (PFQ) sections of the validation protocol 
that will be used to ensure the process as operating as intended 

 

 

Instructions: 

 The following criteria will support the conclusion. 
Check all that apply: 

• The process is in compliance. 
• All steps have been executed to completion.  
• All discrepancies have been recorded and 

successfully resolved. 
• The process is not in compliance. (Describe in 

Comments) 

In the event the validation plan fails, the following 
approval/rejection criteria is denoted as follows: 

• Failed, but retested and processes are in place 
to prevent the reoccurrence 

 

Note: Any validation requirements that 
have not passed require investigation 
before use. 
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Figure 6. Development of a QMS  

 

 

Design	
Controls	

CFR	820	

1			12	Quality	System	Essen:als	
Organiza:on	 Personnel	 Equipment	 Purchasing	and	

Inventory	
Process	
	Control	

Document	and	
Records	

Informa:on	
Management	

Occurrence	
Management	

Assessments	 Process	
Improvements	

Facili:es	
and	Safety	

Service	and	
Sa:sfac:on	

Risk		
Classifica:on	

1

2

3

4

										Address	all	applicable	clauses	

Vision	to	
develop	an	

LDT	
High	
	Risk	

Moderate	
	Risk	

Low	
	Risk	

The development of a comprehensive 
quality management system include:  

Step 1: The QMS begins with the 
adoption of the 12 QSE  

Step 2: addresses the establishment 
of guidance documents for clauses 
within the 21 CFR 820 regulatory 
requirements not already included in 
the 12 QSE  

Step 3: describes the process for 
classifying LDT risk--high, moderate or 
low risk.  Regardless of the risk 
classification, the support structure of 
the quality management system 
remains stable  

Step 4: Development of polices 
processes, and procedures specific to 
each element of design control 

Action 
Item Develop a guidance document to address each unaddressed QSE 

and QSR clause along the Path of Workflow.  
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Instructions: 

1. Understand requirements 
2. Cross reference the existing 12 quality system essentials to 

match the common 21 CFR 820 clauses  
3. Perform an assessment to determine current laboratory 

policies, procedures and process 
4. Based on the results of the gap analysis and procedure 

assessment, develop missing guidance documents to 
include design control 

5. Implement tasks associated with stage gate, agile 
methodology and assign a responsible person(s) to perform 
go/no go decisions at each handoff. 

6. Develop a quality management system framework to 
include the above 

Action 
Item 

§ The framework consists of policies, procedures, structure, resources, appropriate regulations, operational 
requirements, and organizational methodology  

§ Integration of the 12 QSE, elements in the 21 CFR 820 previously and design control 
§ Follow the seven phases of QMS development as follows: 
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Acronyms 
 
1. CLIA- Clinical Laboratory Improvement Act 
2. CFR- Code of Federal Regulations 
3. FDA- Food and Drug Administration 
4. CLSI-Clinical Laboratory Standards Institute 
5. QSE- 12 Quality System Essentials 

 

 

 
 
Figures 
 
1. Figure 1. QMS Phases of Development  
2. Figure 2. QSE Path of Workflow  
3. Figure 3. Agile Stage State Technique  
4. Figure 4. Stage Gate owner responsibility  
5. Figure 5. Validation activities   
6. Figure 6. Development of a QMS  

 



 25 

 

References 

 

 

 

 

 

 

 

 

 

 

 

1. Burd, E. M. (2010). Validation of  Laboratory-Developed Molecular Assays for Infectious Diseases. Clinical Microbiology Reviews, 23(3), 550–576. Doi: 
10.1128/CMR.00074-09 

2. Boonstra, H., Duran, V., Northington Gamble, V., Blumenthal, P., Dominguez, L., & Pies, C. (2000). “boom and bust phenomenon”: hopes, dreams, 
and broken promises of  contraceptive revolution. Contraception, 61(1), 9-25. doi:10.1016/S0010-7824(99)00121-3 

3. Barbara L. McAneny, MD. (n.d.) http://www.ama-assn.org/ama/pub/about-ama/our-people/board-trustees/our-members/barbara-mcaneny.page  
4. Buchen, Lizzie. "MISSING MARK." Nature 471.7339 (2011): 428-32. 
5. Corbin, Juliet, Anselm Strauss, and Anselm L. Strauss. Basics of  qualitative research. Sage, 2014. 
6. Christopher, M., & Towill, D. (2001). An integrated model for design of  agile supply chains. International Journal of  Physical Distribution & Logistics 

Management, 31(4), 235-246. 
7. Chow, M. Y. K., S. Quine, and M. Li. "benefits of  using a mixed methods approach - quantitative with qualitative - to identify client satisfaction and 

unmet needs in an HIV healthcare centre." AIDS Care 22.4 (2010): 491-98. 
8. CMS Website: CLIA Overview: https://www.cms.gov/Regulations-and-Guidance/Legislation/CLIA/index.html  
9. Cooper, R. G. (2008). Perspective: stage-gate® idea-to-launch process—update, what's new, and nexgen systems. Journal of  Product Innovation 

Management, 25(3), 213-232.  
10. Cooper, R. G. and Sommer, A. F. (2016), Agile–Stage-Gate Hybrid Model: A Promising New Approach and a New Research Opportunity. J Prod 

Innov Manag, 33: 513–526. 
11. Cooper, Robert G., and Anita F. Sommer. "Agile-Stage-Gate: New idea-to-launch method for manufactured new products is faster, more 

responsive." Industrial Marketing Management 59 (2016): 167-180. 
12. Creswell, John W. Research Design: Qualitative, Quantitative, and Mixed Methods Approaches. Los Angeles: Sage, 2009. Print. 
13. Clinical Laboratory Standards Institute CLSI-http://clsi.org 
14. CLSI. Quality Management System Model for Laboratory Services; Approved Guideline-Fourth Edition. CLSI document QMS01-A4. Wayne, PA. 

Clinical and Laboratory Standards Institute; 2011 
15. DeCoster, Jamie. "Overview of  factor analysis." (1998): 2006. 
16. Erickson, Britt. E. (2010) “ Clinical and Engineering News Lab Developed Tests Come Under fire” Volume 88 Issue 32 | pp. 24-25 Issue Date: 

August 9, 2010Evans, J. P., & Watson, M. S. (2015). Genetic testing and FDA regulation: overregulation threatens emergence of  genomic medicine. 
Jama, 313(7), 669-670. 
 



 26 

 

 
 
 
 
 
 

17. Evans, J. P., & Watson, M. S. (2015). Genetic testing and FDA regulation: overregulation threatens emergence of genomic medicine. Jama, 313(7), 669-670. 
18. Fabrigar, Leandre R., et al. "Evaluating use of exploratory factor analysis in psychological research." Psychological methods 4.3 (1999): 272. 
19. FDA Public Workshop to discuss FDA’s proposal for a risk-based framework for addressing regulatory oversight of a subset of in vitro diagnostic devices 

(IVDs). Webcast and presentations. “Framework for Regulatory Oversight of Laboratory Developed Tests(LDTs)”. January 8-9, 2015. Published 14 Jan. 2015 
20. refuse-to-accept policy hit hard in 2013. (2014, June). Medical Device & Diagnostic Industry, 36(6), 

http://go.galegroup.com.proxy.lib.wayne.edu/ps/i.do?id=GALE%7CA374100070&v=2.1&u=lom_waynesu&it=r&p=ITOF&sw=w&asid=674701c3001d0ee
c55344f2af59a09e0 

21. FDA Centers for Devices and Radiological Health. “ Design Control Guidance for Medical Device Manufactures”(1997) 
22.  Flynn, B. B., Schroeder, R. G., & Sakakibara, S. (1994). A framework for quality management research and an associated measurement instrument. Journal of 

Operations management, 11(4), 339-366. 
23. FDA, US Food and Drug Administration (FDA), Draft Guidance for Industry, Food and Drug Administration Staff, and Clinical Laboratories: Framework for 

Regulatory Oversight of Laboratory Developed Tests. 2014.  
24. Gadotti Martins, Eduardo, de Lima Pinheiro, and da Costa Gouvea. "Developing a Quality Management System Implementation Process for a 22. Medical 

Device Manufacturer." Journal of Manufacturing Technology Management 26.7 (2015): 955-79.  
25. García, VM Poblete, et al. "Implementation of a Quality Management System according to UNE-UN-ISO 9001: 2008 standard in a Nuclear Medicine 

Department." Revista Española de Medicina Nuclear e Imagen Molecular (English Edition) 32.1 (2013): 1-7. 
26. “Home." New York State Department of Health, Wadsworth Center. Laboratory Standards. https://www.wadsworth.org/regulatory/clep/clinical-labs/obtain-

permit/on-site-survey/laboratory-standards 
27. Hurley, Amy E., et al. "Exploratory and confirmatory factor analysis: Guidelines, issues, and alternatives." Journal of organizational behavior (1997): 667-683. 
28. Keith, T. Z. (2005). Using Confirmatory Factor Analysis to Aid in Understanding Constructs Measured by Intelligence Tests. In D. P. Flanagan & 27. P. L. 

Harrison (Eds.), Contemporary Intellectual Assessment: Theories, Tests, and Issues (pp. 581-614). New York: Guilford Press. 
29. Kondratovich, Marina V, and Elizabeth Mansfield. "US FDA and personalized medicine: in vitro diagnostic regulatory perspective." Personalized Medicine, vol. 7, 

no. 5, 2010, p. 517+. Health Reference Center Academic, 
30. Luczak, January. "Establishing a Small Company's Medical Device Quality System." TQM Journal 24.4 (2012): 363-73. ProQuest. Web. 10 Apr. 2017. 
31. McCarty, M. (2009). Biotech Company creates uproar with petition to require FDA oversight of lab- developed tests. AMT Events, 26(1), 30Aug042016. 
32. Meeker-O'Connell, Ann, MS, et al. "Enhancing Quality and Efficiency in Clinical Development through a Clinical QMS Conceptual Framework: Concept Paper 

Vision and Outline." Therapeutic Innovation & Regulatory Science 49.5 (2015): 615-22. ProQuest.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 27 

 

33. Miles, Matthew B., A. Michael Huberman, and Johnny Saldana. Qualitative data analysis. Sage, 2013
34. Miles, Matthew B., and A. Michael. Huberman. Qualitative data analysis: an expanded sourcebook. Thousand Oaks, CA: Sage, 1994. Print.Pant, Saumya, 

Russell Weiner, and Matthew J. Marton. "Navigating rapids: development of regulated next-generation sequencing-based clinical trial assays and 
companion diagnostics." Frontiers in oncology 4 (2014)

35. Regulations, F. D. A. "Code of federal regulations 21 CFR part 820." Food and Drug Administration (June 1997). 
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=820&showFR=1&subpartNode=21:8.0.1.1.12.3

36. Matilde, et al. "Implementation of a quality management system according to 9001 standard in a hospital in home unit: changes and 

achievements." International journal of health care quality assurance25.6 (2012): 498-508.
37. Sharfstein, J. (2015). FDA regulation of laboratory-developed diagnostic tests: protect public, advance science. JAMA, 313(7), 667-668.
38. US Food, Drug, and Cosmetic Act, 21 USC 321 (h). Section 201, Chapter II—Definitions. 

http://www.fda.gov/RegulatoryInformation/Legislation/FederalFoodDrugandCosmeticActFDCAct/FDCActChaptersIandIIShortTitleandDefinitio
ns/ucm086297.htm. 

39. http://www.emergogroup.com/resources/research/fda-510k-review-times-research
40. USA. Food and Drug Administration. Center for Devices and Radiological Health. Discussion Paper on Laboratory Developed Tests (LDTs), 

January 13, 2017. 
https://www.fda.gov/downloads/MedicalDevices/ProductsandMedicalProcedures/InVitroDiagnostics/LaboratoryDevelopedTests/UCM536965.p
df

41. https://www.limswiki.org/index.php/Clinical_Laboratory_Improvement_Amendments
42. United Stated Government Accountability Office, DIRECT-TO-CONSUMER GENETIC TESTS, Misleading Test Results Are Further 

Complicated by Deceptive Marketing and Other Questionable Practices, 2010. Statement of Gregory Kutz, Managing Director Forensic Audits and 
Special Investigations.

43. Vance, G. H. (2011). College of American Pathologists Proposal for Oversight of Laboratory-Developed Tests. Archives Of Pathology & Laboratory 
Medicine, 135(11), 1432-1435. doi:10.5858/arpa.2011-0304-SA

44. Washington Legal Foundation 2009. Washington, DC 20036 September 28, 2006 Division of Dockets Management.
45. Weiss, R. L. (2012). long and winding regulatory road for laboratory-developed tests. American journal of clinical pathology, 138(1), 20-26. 
46. Williams, Brett, Andrys Onsman, and Ted Brown. "Exploratory factor analysis: A five-step guide for novices." Australasian Journal of Paramedicine 8.3 

(2010).

47. go.galegroup.com.proxy.lib.wayne.edu/ps/i.do?p=HRCA&sw=w&u=lom_waynesu&v=2.1&it=r&id=GALE%7CA238249136&sid=summon&asid
=ad11506120b64be6101aaf2a56e98ede. 


