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The Next Generation Sequencing Quality Initiative
The Next Generation Sequencing (NGS) Quality Initiative is a collaboration between the Centers for Disease Control and Prevention (CDC), the Association of Public Health Laboratories (APHL), and state and local public health laboratories (PHLs) to address the many challenges laboratories encounter when implementing NGS-based assays. The Initiative is developing an NGS-focused quality management system (QMS) to assure foundational quality during the development and implementation of sequencing-based tests by providing customizable, ready-to-implement tools and resources that laboratories can use to standardize and institute quality management practices and procedures. The NGS Quality Initiative has published additional tools and resources, including templates and procedures, that may be of assistance to laboratories throughout their NGS workflow. Please visit the following website to access these resources: https://www.cdc.gov/labquality/qms-tools-and-resources.html.
This document is intended to be used as a tool for implementing, improving, or maintaining an NGS QMS. Blue text provides examples for appropriate input and can be changed, deleted, or augmented as needed for the laboratory’s specific requirements.
These documents and tools are not controlled files; format and content must be modified as needed to meet the document control, QMS, or regulatory requirements within your laboratory. It is the responsibility of your laboratory to take any necessary actions to ensure the information within these documents remains applicable.
Disclaimer:
[bookmark: _Hlk83494123]Use of trade names and commercial sources is for identification only and does not imply endorsement by the U.S. Centers for Disease Control and Prevention or by the U.S. Department of Health and Human Services.   
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Purpose
An effective inventory management process facilitates the reduction or elimination of costly procurement and inventory problems. Appropriate management ensures that proper levels of inventory are maintained for specific processes, reagent expiration dates are monitored, prompt ordering is supported, and the laboratory is fully equipped to function as intended. This document highlights inventory management components configured in the Inventory Management Database, which is located on the Next-Generation Sequencing (NGS) Quality Initiative QMS Tools and Resources webpage. Understanding inventory workflow will support the implementation of the inventory database in laboratories performing NGS.
Scope 
The document is applicable to laboratories performing NGS under the Clinical Laboratory Improvement Amendments of 1988 (CLIA), as well as laboratories performing NGS for research and surveillance purposes. Additional purchasing and inventory resources are provided in the references section.
Related Documents
	Title
	Document Control Number

	Key Criteria for Selection of NGS Equipment
	[insert laboratory-specific document control number here]

	Inventory Manager 2021
	[insert laboratory-specific document control number here]

	Inventory Management Database User Guide
	[insert laboratory-specific document control number here]


Definitions
	[bookmark: _Hlk102643107]Term
	Definition

	Consumable Materials/Consumables
	Materials that are used and then disposed of, become incorporated into other materials and lose their identity, or cannot be used for their intended purpose without obliterating or transforming their substance (e.g., disposable pipettes, pipette tips, test tubes, instrument cuvettes; reagents and controls; label stock)

	Procurement
	The overarching processes for obtaining equipment, products, and services

	Critical Amount
	The lowest level of stock for each item that triggers an alert to reorder

	Received Date
	The date on which an item was received in the laboratory

	Open Date
	The date on which an item was opened for either quality check or to be put in use

	Approval Date
	The date on which an item lot successfully passes quality control

	Quality Control
	The process by which a laboratory verifies that new reagent lots produce acceptable results that conform to quality standards. Operational process control techniques are used to fulfill quality requirements for regulatory compliance and accreditation.

	Expiration Date
	The date after which the item expires and is no longer useable within the laboratory

	Critical Reagents 
	These reagents are essential components of assay performance; they may require more thorough control, characterization, and documentation (e.g., narrow range of storage temperature, QC of new lots).


Process Overview
1.0 
2.0 
3.0 
4.0 
5.0 
The process of inventory management and understanding the current state of the laboratory inventory involves analyzing purchasing and use habits. Inventory management also establishes stock requirements and accurate inventory records that meet traceability requirements to satisfy accreditation bodies (e.g., CLIA, College of American Pathologists [CAP], International Organization for Standardization [ISO]). It is important to have a feasible and reliable method for inventory management to ensure accurate procurement and receipt of products. The sections below describe components of an inventory management process to support the use of the Inventory Management Database (see Section 3.0).
5.1 Considerations
a. When setting up procedures for purchasing, there are numerous factors to be considered and/or understood:
i. Any local or federal requirements that need to be accommodated in the contracts
ii. The array of available vendors and prices
NOTE: Ensure that the selected vendor meets the QA/QC standards of the laboratory. 
iii. Contract language should be reviewed to ensure that laboratory requirements are met.
· Contracts should clearly address payment mechanisms and provisions to assure reliable availability and delivery of reagents and supplies.
iv.  The method by which payments will be made


5.2 Implementing an Inventory Management Program
a. An inventory management program should be designed to ensure that the laboratory can closely monitor the condition of all supplies and reagents, know what quantities are available, and be alerted when there is a need to re-order. The following steps are important for program implementation: 
i. Assign staff responsibility/responsibilities pertaining to procurement and inventory management.
ii. Analyze the needs of the laboratory.
iii. Establish the minimum stock needed for an appropriate time period.
iv. Develop necessary forms and logs.
v. Establish a system for receiving, inspecting, and storing supplies.
vi. Stock control: maintain an inventory system in all storage areas, as well as for all reagents and supplies used in the laboratory. 
5.3 Procurement
a. Product procurement is dependent on factors such as stock consumption, the number of samples being tested, funding sources, seasonal demands, order placement frequency, and the laboratory's storage capacity. It is necessary to consider procuring extra stock in inventory to account for unexpected events, such as natural disasters or epidemics, while not overstocking and ultimately wasting reagents due to expiration. 
NOTE: Laboratories should consider the time it takes to order and receive reagents and supplies when establishing minimum stock levels and adjust accordingly when supply chain issues are identified.
5.4 Ordering Reagents and Consumables
a. Creating a purchase order (PO) to request ordering of a product (e.g., reagents, consumables, external services) establishes a record for tracking and budget management.
b. Consider the following steps when creating a PO and placing an order:
i. Review the Inventory Management Database to assess inventory records and determine what items and quantities to order. Refer to section 7.6b of the Inventory Management Tool Database to view a list of items at or near the critical limit. 
ii. Follow the laboratory procurement process, forms, worksheets, etc., when ordering the item(s). 
c. Standardizing the procurement of laboratory consumables (e.g., office supplies, general laboratory supplies such as pipettes, plates, test tubes, and racks) across laboratory disciplines to the fewest acceptable consumable supplier brands contributes to simplification of the ordering process and potential cost savings. It is important to identify alternative suppliers and materials to ensure the continuation of laboratory operations.


5.5 Receiving Reagents and Consumables
a. Receive and check items once the shipment has been delivered.
i. Verify that the packing list and contents match the items on the PO.
ii. Check outer/inner packaging and items for damage (e.g., leaks, spots, breakages, missing labels).
iii. Verify that labels are legible and include complete information (e.g., approved name, strength, manufacturer’s details, storage instructions, expiration date).
iv. Record temperatures of items received, as applicable, and note any changes that may have occurred in transit. Sufficient cold packs, dry ice, etc., should be included to maintain proper temperatures during transit and upon receipt of specimens/samples. In the event of temperature fluctuation outside of acceptable specimen/sample threshold limits, report the event (e.g., for CLIA, generate a non-conforming event [NCE] record) and fill out all relevant, laboratory-specific paperwork. Place all temperature-sensitive supplies in an appropriate location (e.g., refrigerator, freezer). 
v. Verify that all items’ expiration dates have not passed or nearly passed, as applicable. 
vi. Verify that the Safety Data Sheet (SDS) and Certificate of Analysis (COA) are current and retained according to laboratory policies.
vii. Do not use the item if integrity is compromised. 
viii. Label each item type with unique identifiers to track use and to have quality control traceability (e.g., if 12 items of one type are received, label 1 through 12; when the first item is found to be acceptable, that lot may be put in use).
ix. Update Inventory Management Database with information related to items received (e.g., purchase order/invoice number, date received, lot number, quantity received, expiration date). Refer to Section 9 of the Inventory Management Database, which details the use of the order form for items and incoming shipments.
x. Retain item documents (e.g., package insert, warranty documents, instructions for use) according to laboratory procedures.
xi. Report any issues or damage of items to the supplier immediately (e.g., damaged goods, under-supply). Do not use any items that are damaged. 
NOTE: Additional quality checks may be required to ensure the quality of critical reagents. When receiving reagents and consumables, refer to laboratory policies and procedures. 
5.6 Using Reagents and Consumables
a. Consider the following steps when managing and using inventory:
i. Allocate stock items to a specific location in the laboratory. 
ii. Ensure that each item is clearly labeled (e.g., lot number, receipt date, open date, date in use, expiration date, etc.).
iii. Divide supplies into regular stock and aliquot into single-use or other usable volumes. Visual aids can be employed to assist in identifying critical limits (e.g., placing a red star or similar mark on labels to represent the need to reorder).
iv. Operate from a ‘working stock’ for daily use and label with an open date and date in use. Use all working stock prior to opening a new stock.
v. Rotate stock in order of expiration date (i.e., Shortest Life First Out and First in First Out rules). Items with the earliest expiration date should be placed at the front for first use. 
vi. Remove and dispose of all expired, damaged, or obsolete items from the shelves according to approved procedures. Refer to section 8.3 of the Inventory Management Database to record use and disposal of items. 
5.7 Stock Control
a. Inventory management involves maintaining stock control in the laboratory to ensure adequate quantity of supplies and equipment. This includes keeping reliable and accurate records of stock ordered and received, checking stock levels on a regular basis, and carrying out an inventory of stock at least once a year. The use of the Inventory Management Database will facilitate stock control and the maintenance of accurate and reliable records.
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