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Results

4% of Adults suffer from patellofemoral osteoarthritis (PF-OA)
pain during daily activities (e.g., stairs, sit-stand) due to high
guadriceps forces [1-3].

Our knee exoskeleton reduced the average pain and difficulty across
tasks and participants

- Pain: 0.81 point reduction
- Difficulty: 0.57 point reduction

Spring-based unloaders cannot add or remove energy and bulky

exoskeletons lack adaptability [6—8].

Existing braces/unloaders fail to address muscle-force derived )
pain or support high-torque tasks [4,5].
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Task-agnostic torgue profiles align with
guadriceps activation
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Metrics:
» Pain/Difficulty: WOMAC scale (0—4) post-trial.

*  "None”, “Slight”, "Moderate”, "Very”, and "Extremely”.

* Quadriceps EMG: Vastus medialis/lateralis, rectus femoris
(normalized to max activation).
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Participant Variability:

» 2/4 participants showed overall average reductions in mean and
peak EMG. Subject 4 showed increased mean EMG overall.

Conclusion S

* QOur backdrivable exoskeleton provided acute pain relief during
demanding tasks like stair climbing and sit-to-stand transitions

Offers key advantages over existing devices: adaptive assistance
without restricting natural movement

Potential to break the inactivity cycle and improve quality of life
for knee OA patients

Next steps: larger clinical trials to validate findings
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