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1. Applicator and Patch Operating Protocol 

This protocol describes the use of the Continuous Metabolic Monitoring (CMM) prototype with 
external Bluetooth (BT) electronics connected via a flexible cable. 
The CMM prototype includes three probes capable of recording three distinct analytes and is 
suitable for use in clinical trials. The same model has already been used to measure lactate levels 
in adults during high-intensity exercise. In its current form, the prototype uses external electronics 
connected via a flexible PCB, with data transmitted wirelessly via Bluetooth. 
The next-generation design will integrate the electronic transducer directly into the patch and 
incorporate a more user-friendly insertion mechanism. The microprobe elements that penetrate 
the skin are expected to remain similar in structure, although potentially slightly shorter, than 
those used in the current prototype. 

1.1. Safety: all procedures should be performed while wearing gloves. 

 

  

1.2. Remove the patch from its sterile pack, make sure the safety latch is attached.  
Visually inspect the patch: 
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Check: 

▪ Sterility seal intact 
▪ No visible deformation, cracks, or missing components 
▪ Safety latch present and locked 

If not OK: 

▪ Do not use the device 
▪ Replace with a new sterile unit 
▪ Report the defect to the clinical study lead 

 
1.3. Remove the applicator from its sterile pack, make sure the applicator is loaded and 

the safety latch is attached. Visually inspect the applicator. 
 

 
 

1.4. Verify that the safety latch is in place. 
 

 
 

Check: 
▪ Sterility seal intact 
▪ No visible deformation, cracks, or missing components 
▪ Safety latch present and locked 
 
If not OK: 
▪ Do not use the device 
▪ Replace with a new sterile unit 
▪ Report the defect to the clinical study lead 
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1.5. Place the patch and the applicator side by side such that the flex cable of the patch 
and the opening at the bottom of the applicator is facing forward. 

 

 
 

1.6. Insert the patch into the bottom of the applicator such that the flex is exiting through 
the opening in the front of the applicator. 
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1.7. Place the electronics together with its adaptor side by side. 

 

 
 

1.8. Remove the adhesive protection. 

 

 
 

1.9. Connect the flex cable to the electronics adaptor. 
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Check: 
▪ Cable is fully inserted and clicks into place 
▪ No pinching or bending of the flex 
▪ Electronics power LED is on 

If connection fails: 

▪ Re-seat the cable 
▪ Try a different electronics module 
▪ Document equipment failure 

 

1.10. Preferred Sites in adults: 

Lateral or posterior upper arm 

▪ Similar to placement for standard CGM devices 
▪ Adequate soft tissue, low movement  
▪ Comfortable for long recordings 
▪ Lateral abdomen (avoiding bony areas) or Lateral thigh (if arm/abdomen use is 

contraindicated) 

Avoid 

▪ Areas with high muscle movement (biceps peak, triceps tendon) 
▪ Scarred, irritated, or bruised skin 
▪ Regions with excessive hair 
▪ Areas under tight clothing or straps 
▪ Tattooed skin (dyes may affect readings or adhesion) 

 

1.11. Clean the skin penetration site with 70% ethanol. 

Check: 
▪ Skin fully dry before placement 
▪ No visible irritation, wounds, or rashes at site 

If skin shows irritation or bleeding before insertion: 
▪ Choose a different site or abort procedure 
▪ Notify supervising clinician 

 

1.12. Preferred Sites for Preterm Neonates: 

Lateral upper thigh 

▪ Soft tissue present even in very small infants 
▪ Easy access 
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▪ Low interference with respiratory equipment or IV lines 

Upper outer arm (deltoid/lateral humerus region) 

▪ Only if thigh is not suitable 
▪ Avoid posterior arm where the infant lies or rests 

Lower abdomen (lateral edges only) 

▪ Must avoid umbilical lines 
▪ Must avoid bony ridges  

Avoid in Preterms 

▪ Chest (due to respiratory monitoring and fragility) 
▪ Back (risk of pressure injury when supine) 
▪ Over ribs or bony prominences 
▪ Near lines, sensors, or dressings 
▪ Areas with erythema, bruising, adhesive injury, or edema 

 

1.13. Attach the electronics to the arm and place the patch using the applicator base. 
 

 

1.14. Remove the applicator safety latch and insert the top of the applicator into the 

applicator base. 
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1.15. Press gently against the skin to secure the patch to the skin. 
 

 
 

1.16. Press the leverage. 

 

 
 

1.17. Verify that the leverage was fully inserted. 
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1.18. Remove the applicator. 

 

 
 

Check: 
▪ Audible click or tactile feedback 
▪ Lever fully depressed without resistance 

If leverage does not fully insert: 
▪ Remove applicator 
▪ Inspect for obstruction 
▪ Replace applicator and use a new patch (do not attempt reinsertion with the same patch) 

 

1.19. Verify that the patch seats tightly against the skin. 
 

 
 

Check for: 

▪ Full adhesive contact 
▪ No lifting edges 
▪ No bleeding around microneedle entry points 
▪ Cable lying comfortably without tension 

 
If patch lifts or adhesion is poor: 
▪ Apply gentle pressure for 5–10 seconds 
▪ If still loose, remove and restart with a new patch 
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1.20. Start recording on the app. 
 

 
 

Check: 

▪ Data stream confirmed on app 
▪ Stable signal for all three analytes 
▪ No Bluetooth connection errors 

If recording does not start: 

▪ Restart the app 
▪ Power-cycle electronics 
▪ Reconnect cable 
▪ If still failing, replace electronics module 

 

1.21. At the end of the recording, disconnect the electronics and gently peel off the 
patch. 

Check: 

▪ Skin shows no unexpected redness, bleeding, or irritation 

If significant reaction occurs: 

▪ Clean site with sterile saline 
▪ Notify clinician 
▪ Document event  

 
1.22. Dispose the patch in a designated sharps waste container. 

 
1.23. End of protocol. 
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2. CMM usage video 

 

 

 

https://drive.google.com/file/d/1m8tvK5G_Sv17N4Xflsk9-Za67b3jtpbU/view?usp=sharing

