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Mounting the switch on the board itself (S2 in Figure 2) is another consideration, and 

positioning accuracy is paramount. Recognize that this position may have a large  

tolerance band, which is typical in the reÿow soldering processes used for high-volume  

PCBA manufacture. For post-soldering inspection purposes, a larger contact pad and  
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Whichever tracking method is selected, it is important to understand the challenges 

presented by the measurement technology and the potential limitations of its accuracy. 

Direct measurement of the stopper position within the syringe is not usually feasible, so an 

analogue must be used e.g. the back of the plunger, or movement of another part of the 

system. The chosen sensing method must be precise enough to provide accurate dosing 

information, while also allowing for a reasonable tolerance in accuracy of placement of the 

sensor itself.

Available locations for siting and integrating electronics within the device may be limited. 

Integrating electronics to areas of least sensitivity to variation should be prioritised in the 

design. A detailed tolerance analysis (see tolerance discussion in Section 1, Page 4) will 

be critical at this stage to understand if accuracy requirements can be met—taking into 

account the sensor accuracy, the sensor placement accuracy and the variation within  

the device itself.

Component tolerances, component interactions and assembly all contribute to potential 

variations in autoinjector product performance. Some sources of variation that should be 

considered and optimized prior to sensor selection are:

• Drug þll volume

• Syringe Barrel internal volume dimensions 

• Syringe Barrel mounting area dimensions

• Needle dimensions

• Plunger Stopper dimensions

• Plunger Stopper assembly position

• Change in Plunger Stopper position due to transport

• Change in properties of all device elements due to temperature and humidity 

• Mechanical position of the Syringe in the device

• Mechanical position of the Plunger component

• Injection mechanism forces

• Frictional effects

Accommodating all these considerations helps ensure collection of the most accurate drug 
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Designing for Connectivity — 
A Standardized Approach is Best 

Connected devices fulþll a wide array of use cases and purposes. To accommodate the 

fullest range of potential applications, a breadth of SME’s with different skillsets should be 

engaged, working across the project over different timelines and phases. Variability is  

again a primary challenge and must be accounted for throughout the design and 

development workÿow.

A standardized approach is ideal; without it, each device solution becomes a time-intensive 

and bespoke effort, requiring the creation of new þrmware for every device. Backend 

development must be accommodated from the start—not delayed—as that would risk  

the need to solve connection issues when the devices are connected to their solution.  

The potential range of issues include needing code work-arounds or patches for addressing 

unanticipated connectivity problems or even requiring a return to the device þrmware 

embedded code. This can be challenging at the best of times and too late to address  

at others.

The beneþts of a standardized approach are many and a potent differentiator across 

many industries. In the plumbing industry, some professional plumbers will only quote and 

engage in a job if the homeowner or designer will be installing Grohe faucets. Grohe has 

become known for its “quick connect coupling” system throughout its portfolio of products. 

Standardization, in this case, helps ensure that tools, and other connection supplies 

are reliable and predictable, avoiding delays, or other potential installation pitfalls. The 

professional is prepared every time, and quoting a job accurately becomes a  

seamless transaction.

Taking this approach with connected devices involves the creation of a þrmware 

architecture that is scalable to different micro controllers and maintains reference code 

libraries of different sensors and device types. A communication protocol is required to 

enable the device and solution to communicate the telemetry and attributes of the  

device and what they require to interface and communicate with the solution.

Not long ago, getting a personal computer up and running had users scrambling for 

installation instructions for the drivers for each unique device, (i.e., mouse, keyboard and 

printer) to enable connection and operation. Today, all of this happens by simply plugging 

the device in or pairing over a Wi-Fi connection. It’s become as simple as a handshake.  

The devices communicate a representative model of their capabilities and this allows  

the operating system to reference a known model and understand how to interact  

with the device.
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Microsoft Azure Plug and Play is an excellent example of a 

service product that has the power to standardise across the 

industry for connected medical devices. In exchange for a 

common open modeling language between IoMT device  

and IoMT application, their service removes the requirement 

for extensive embedded code. Just as described with 

peripheral devices, this creates a model for compatibility 

across the platform. 

Azure’s plug and play modeling language is based on JSON-LD and RDF3. Each device 
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