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1.0 Regulatory Analysis
	
There are very few certifications required for products related to health / care of household fish. Even further, this product does not need a CE marking because it does not fall directly under one of the directives that require this marking at the present time [2]. The certifications listed below relate more broadly to ensuring the safety of the electrical components near the aquarium.

1.1 Electrical and Safety Certifications

This product must gain the Small Appliance Conformity certification [1] from UL since it would fall under the classification of an “Animal Care Appliance”. This analyzes components of the design like safety, energy efficiency, food contact, electromagnetic compatibility, etc.

This product must obtain certification IEC 60335-2-55:2021 [3] which deals with “the safety of electric appliances for use with aquariums and garden ponds for household and similar purposes, their rated voltage not being more than 250 V, including direct current (DC) supplied appliances and battery-operated appliances.” This certification examines the safety of the electronics surrounding the aquarium.

Our device also falls under the FCC Part 15 Compliance, specifically the “Unintentional Radiators” section due to the inclusion of a microcontroller, digital circuitry, and an oscillator. To obtain this license, you need to first perform and document preliminary tests to ensure that the device meets the minimum requirements. The FCC then requires that the device be tested in a certified laboratory to ensure that the requirements are met. After addressing any concerns the lab may have, you can obtain a certification for FCC Part 15. [8]

1.2 Environmental and Consumer Safety

For consumer safety, we must obtain an IP Rating for our PCB / other electronic packaging. An IP Rating is a way of “showing the effectiveness of electrical enclosures in blocking foreign bodies such as dust, moisture, liquids, and accidental contact.” The higher the ratings, the better protection against foreign bodies. IP Ratings evaluate solids (like dust), liquids (like water), and other supplementary information. For our design, it is important we obtain an IP Rating of at least 2. A rating of 2 means the electronics are protected against dripping water when tilted at 15 degrees, which should be the most forceful water interaction our packaging encounters [4].


2.0 Legal Liability Analysis

2.1 Patent Publication Number JP 2005229835A
Filing Date: February 17, 2004
Abstract: This product is an aquarium monitoring system designed to maintain an optimal environment for fish and other aquatic life. Includes a temperature sensor, heater, aeration device, lighting system, and bait feeder controlled by a central server. Supports remote monitoring/control through a mobile device or the Internet [5].
Potential Infringement: There is potential infringement between AquaCare and the claim:
· “A temperature sensor for measuring the temperature of the water in the water tank;” and “A bait feeder for feeding a predetermined amount of bait into the aquarium”

The claims from this patent are vast and specific. AquaCare has potential infringement with 2 out of the nearly 10 details from the first claim relating to the broad activity of a temperature sensor and a feeder. In the third claim, it states the system is controlled by a mobile phone or a personal computer. AquaCare is controlled by a microcontroller and user interaction from an LCD. Due to these differences, AquaCare would not infringe upon this patent. 

2.2 US Patent Publication Number US 5199381A
Filing Date: April 29, 1992
Abstract: This product is an automatic fish feeder mounted on a rotatable shaft. The container has an opening in the lid through which food is dispensed. This container mounts on the shaft fixed in one position utilizing clips. The shaft is connected to a drive device and motor and power supply with the ability to utilize a 7-, 10-, or 14-day automatic feeding [6].
Potential Infringement: There is potential infringement between AquaCare and the following claims:
· “drive means comprise a motor and a speed reduction device for providing a slow rotation of the engaging means”
· “means for removably mounting the lid means and container means as an assembly to the engaging means”
The main difference between this device and the automatic feeder in AquaCare is the means of dispensing food. While both devices rely on a motor shaft for rotation, this patented device Has food stored in 7 different compartments, where the entire contents of one compartment are dispensed at a time. The automatic feeder on AquaCare uses a screw and body to slowly dispense a large container filled with food. Additionally, this patented product makes no reference to alerting the user when the food gets to a low level / the containers become empty. The automatic feeder in AquaCare contains a sensor that detects when the food level is low.

2.3 Neptune A3 Apex Pro System
Filing Date: n/a (no patent pending)
Abstract: “Ultimate control for any serious control freak. Our A3 Apex Pro System Offers the most complete experience of monitoring and control for the discerning aquarist.” [7]
Potential Infringement: While this device is not patented, there are some features that are similar to the design of AquaCare:
· Temperature monitoring
· Alarm buzzer / alert system
· Liquid level monitoring

Even though this design is not patented, it is important to point out the differences between the two designs. The Neptune is an extreme monitoring device, including other attributes such as pH and ORP monitoring. It also includes hard-wired ethernet and Wi-Fi to provide a distant interactive platform for users. AquaCare provides much more surface-level fish care and monitoring. AquaCare’s system is run on a local LCD attached to the tank and includes features like automatic feeding. In addition, the Neptune’s liquid level measuring is to detect leaks rather than clogged filters, as its intent is in AquaCare. 
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