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Abstract


Any company or manufacturer want to market their product in United States first time, the manufacturer must determine the classification of the device and predicate to their device (innovator device) and submit the substantial equivalence data in the form of premarket notification (510(k)) or premarket approval. After submitting the substantial equivalence report, FDA start the decision making processes it contains the parameters like intended use, classification of device, technological characteristics, and safety and effectiveness data. If device found to be non substantial equivalent to the predicate the marketing authorization will reject by FDA review committee, the device is substantial equivalent to predicate FDA issues approval for market of medical device in United States.
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Introduction

The Food and Drug Administration's (FDA) 510(k) program is the dominant pathway to market among medical devices. Of devices requiring premarket review, about 2% reach the market via premarket application (PMA) approval. A 510 (k) clearance is based upon a finding of "substantial equivalence” (SE) [1]. Substantial equivalence review is much criticized. It is frequently compared unfavorably to PMA approval as a means of establishing the safety and effectiveness of new devices [2]. When a firm wishes to market a medical device for the first time, or has significantly modified a device that is already marketed, the classification of the proposed device must be determined. According to section 513(a) (1) of the FD&C Act (21 U.S.C. s 360c (a) (1)), the three device classes are defined as follows:



Class I


Devices are subject to a comprehensive set of regulatory authorities called general controls that are applicable to all classes of devices [3].



Class II


Devices for which general controls, by themselves, are insufficient to provide reasonable assurance of the safety and effectiveness of the device, and for which there is sufficient information to establish special controls to provide such assurance [4].



Class III



Devices for which general controls, by themselves, are insufficient and for which there is insufficient information to establish special controls to provide reasonable assurance of the safety and effectiveness of the device. Class III devices typically require premarket approval [5]. By statutory default, the device is in Class III requiring PMA approval, unless FDA issues an order classifying it in Class I or II. To obtain such an order, the firm submits a premarket notification (or “510(k) submission”) demonstrating that the proposed device is substantially equivalent to a legally marketed Class I or II device or to a “Preamendment” device marketed as of May 28, 1976 [6]. The comparison device is customarily called a predicate device (Table 1).



If FDA finds “substantial equivalence” (SE), then the proposed device is placed in the same class as the predicate device (e.g., Class I or II) and subjected to the same general and/ or special controls to provide reasonable assurance of safety and effectiveness. If FDA finds the two devices are “not substantially equivalent” (NSE), then the proposed device remains in Class III and must receive PMA approval. There is a potential exception to this automatic Class III designation if the device is novel, but does not pose a level of risk that justifies Class III designation. In such cases, FDA has authority to develop a new (de novo)classification regulation classifying the device as Class I or II and specifying the controls needed to reasonably assure safety and effectiveness [7].



Table 1: Comparison of predicate device- an example.
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 Requirements for Substantial Equivalence of Medical Devices





Medical devices marketed in the United States are subject to the regulatory controls in the Federal Food, Drug, and Cosmetic Act (FD&C Act) and the regulations in 21 CFR Parts 1-58, 8001299. Medical devices that emit radiation are also subject to regulations for radiation-emitting electronic products cited in 21CFR Parts 1000-1050. Some requirements apply to medical devices before they are marketed (premarket requirements), and other apply to medical devices after they are marketed (post market requirements).




Premarket Requirements



Manufacturer must follow the steps below prior to marketing a medical device in the United States



Step-1: Classify your device



The first step in preparing a device for marketing is to find the federal regulation that classifies your device. A medical device is defined by law in the section 201(h) of the FD&C Act, and the classification, which may be found in the Code of Federal Regulations, determines the regulatory path and regulatory requirements for your device.



a)	ClassI-Lowest Risk (subject to general controls) Example: manual toothbrush.



b)	Class II-Moderate Risk (subject to general controls and
special controls)


c)	Class III- Highest Risk (subject to general controls and
premarket approval)




Example: heart valve.



Step-2: Select the correct premarket submission



After the device classification, you then select the premarket submission required for that regulation. The most common types of premarket submissions include.




510(k) (Premarket notification): Some Class I and most Class II devices require a 510(k). In a 510(k), the sponsor must demonstrate that the new device is “substantially equivalent” to a predicate device in terms of intended use, technological characteristics, and performance testing, as needed.



PMA (Premarket approval): Most Class III devices require a PMA. A PMA is the most stringent type of premarket submission. Before the FDA approves a PMA, the sponsor must provide valid scientific evidence demonstrating reasonable assurance of safety and effectiveness for the device's intended use.


De Novo (Evaluation of Automatic Class III Designation) De Novo provides a means for a new device, without a valid predicate, to be classified into Class I or II if it meets certain criteria.



HDE (Humanitarian Device Exemption): HDE provides a regulatory path for Class III devices that are intended to benefit patients with rare diseases or conditions. In order for a device to be eligible for an HDE, a sponsor must obtain designation as a Humanitarian Use Device (HUD), which is granted through application to FDA's Office of Orphan Products Development (OOPD).




Step-3: Prepare the appropriate information for the premarket submission



Once you have selected the correct premarket submission type, you must prepare the appropriate information that will be needed.



Information to consider when preparing your premarket submission



Design controls: All Class II and Class III devices must be designed in accordance with Design Controls under the Quality System Regulation (21 CFR 820.30).



Nonclinical testing: The types of information and testing required to market your device are determined by the device classification, mechanisms of operation, technological characteristics, and labeling. Nonclinical testing performed in support of a premarket submission for a medical device must comply with the Good Laboratory Practices (GLPs) in 21 CFR 58.



Clinical evidence: PMAs, HDEs and some 510(k)s and De Novos require clinical evidence. Prior to initiating a clinical study, the study sponsor may need to obtain approval of an Investigational Device Exemption (IDE) by the FDA. The study will also need to be approved by the appropriate Institutional Review Board (IRB). Clinical studies must comply with all applicable IDE regulations and Good Clinical Practices (GCPs).



Labeling: The labeling for a device must be written according to labeling regulations and included in your premarket submission.



Step-4: Send your premarket submission to the FDA and interact with FDA staff during review






Once you have assembled the appropriate information necessary for your Premarket Submission, you send your 
submission to the FDA and interact with FDA staff during review. There is a user fee associated with the submission of a 510(k) or a PMA.





eCopy: Premarket submissions must include an electronic copy (eCopy) on a compact disc (CD), digital video disc (DVD), or a flash drive.



Administrative filing review: After a premarket submission is received, the FDA conducts an administrative review to assess whether the submission is sufficiently complete to be accepted for substantive review.



Interactive review: While a submission is under review, FDA staff communicates with applicants to increase the efficiency of the review process.


Step-5: Complete establishment registration and device listing



A device facility must register its establishment and list its devices with the FDA. If a device requires premarket clearance or premarket approval prior to marketing (i.e., the medical device is not exempt), the device firm must wait until it receives FDA clearance or approval before registering and listing. Registration of a device establishment, assignment of a registration number, or listing of a medical device does not in any way denote clearance or approval of the establishment or its products by the FDA [8].




Elements for the submission of 510(k) premarket notification to the USFDA: 510(k) review is both the mechanism by which a manufacturer seeks marketing authorization for a new device and by which FDA classifies devices into their appropriate regulatory category. Because devices are classified according to the level of regulatory control necessary to provide a reasonable assurance of safety and effectiveness, classification of a new device through the 510(k) process requires FDA to determine the issues of safety and effectiveness presented by the new device, and the regulatory controls necessary to address those issues. To submit the 510 (k) manufacturers should at least include the following data as follows [9] (Table 2).




Table 2: Elements for submission of 510(k) to USFDA-check list.
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Decision making process for 510(k) submission: The substantial equivalence determination is the heart of the 510(k) program. Under the statutory definition of this term, 9 the proposed and predicate devices must have the same intended use. They may, however, vary in their technological characteristics, if the proposed device is shown to be equally safe and effective and does not present different questions of safety and effectiveness. Supporting data to show equivalent safety and effectiveness may include bench, animal, and/or clinical testing. To understand substantial equivalence review, one should review the decision making flow chart FDA uses to implement the statute. There are potentially six decisions FDA needs to make:



Decision 1: The first question FDA must answer is whether the 510(k) submission identifies at least one legally marketed device as the “predicate device”


Decision 2: FDA's determination of intended use of a device is based on the proposed labeling submitted in a 510(k). When a review of the indications for use and all other information in the proposed labeling submitted with a 510(k) supports an intended use that is the same as that of the predicate device.


Decision 3: A 510(k) submission must identify the various features of the proposed and predicate devices, including design, materials, energy source, hardware/software, reagents, and so forth. Obviously, if the proposed and predicate devices are the same, then they will be found substantially equivalent.



Decision 4: If the proposed device raises different questions regarding technological characteristics, then it will be found NSE.



Decision 5a: If the questions of safety and effectiveness are the same between the proposed and predicate devices.



Decision 5b: At this last step, FDA may decline to find substantial equivalence if it concludes that the resulting safety and effectiveness data presented are insufficient to show that the proposed device is at least as safe and effective as the predicate device [10-12] (Figure 1).


Evaluation of substantial equivalence in 510(k): In FDA's guidance document, The 510(k) Program: Evaluating Substantial Equivalence in Premarket Notifications (510k) describes some critical steps in the SE process:



a.	The appropriate use of multiple predicate devices


b.	Determining whether a new device has a new intended use



c.	Determining whether the different technological


characteristics of your device mean you can or cannot use
the predicate device



d.	When FDA will require performance data


e.	How to develop 510(k) summaries



The federal law requires FDA to consider the least burdensome means of demonstrating substantial equivalence, when requesting information from the 510(k) submitter. FDA gives a lot of detail about use of predicates -- including multiple predicate devices and “reference” predicates [13].
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Figure 1:  



 


 
Conclusion


The review on substantial equivalence of medical devices in United States gives the knowledge on regulatory requirements for the submission of premarket notification 510(k) to the FDA and FDA decision making processes for obtaining market authorization to the manufacturer
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