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Therapeutic Differences Between 850 nm

(GRPB) and 880 nm (FEM) in Photobiomodulation

The therapeutic difference between 850 nm and 880 nm wavelengths in
photobiomodulation (PBM) is subtle but can be clinically relevant depending on the
application and tissue target. Here's a breakdown of the comparison:

1. Absorption and Tissue Penetration

- 850 nm: Deep penetration (~3-4 cm in soft tissue), well absorbed by cytochrome c
oxidase (CCO), minimal water absorption.

- 880 nm: Slightly deeper penetration (~4-5 cm), still absorbed by CCO but less efficiently,
slightly higher water absorption.

2. Mitochondrial Activation and Photoreception

- 850 nm: Falls within optimal range for CCO activation, enhancing mitochondrial ATP
production and reducing oxidative stress.

- 880 nm: Still activates mitochondrial respiration but slightly outside the optimal CCO
absorption peak.

3. Therapeutic Applications

850 nm is preferred for:

- Nerve regeneration

- Musculoskeletal injuries
- Wound healing



- Brain PBM
- Joint/arthritic pain

880 nm is potentially used for:

- Deeper musculoskeletal injuries
- Muscle and tendon repair

- Deep joint treatment

4. Irradiation Efficiency

- 850 nm: Higher photon absorption per mW, leading to better dose efficiency.
- 880 nm: Requires longer exposure or higher power for equivalent biological stimulation.

5. Summary Chart
The following table summarizes key differences between 850 nm and 880 nm in PBM:

Parameter 850 nm 880 nm
Penetration Depth 3-4cm 4-5cm
Cytochrome c Oxidase Optimal Near-optimal
Activation
Water Absorption Low Slightly higher
Mitochondrial ATP High Moderate
Stimulation
Dose Efficiency More efficient Requires more dose
Common Applications Nerve healing, Wound Deep joints, Muscle
healing, Brain PBM recovery, Tendons
Wavelength Match to CCO Excellent match Good but less efficient
Peak
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1. Absorption and Tissue Penetration

850 nm and 880 nm are both near-infrared wavelengths capable of deep tissue penetration.
While both are absorbed by mitochondrial chromophores such as cytochrome c oxidase
(CCO), 850 nm is more efficient in mitochondrial stimulation. 880 nm may penetrate
slightly deeper due to lower scattering but has slightly less effective CCO absorption.

2. Mitochondrial Activation and Photoreception

Cytochrome c oxidase (CCO) has absorption peaks from 800-860 nm. Therefore, 850 nm
falls within the peak stimulation zone, offering strong mitochondrial activation and ATP
production. 880 nm still activates CCO but less efficiently.

3. Therapeutic Applications

850 nm is preferred for most mitochondrial-based PBM therapies including nerve repair,
wound healing, and neurological treatments. 880 nm may be used in treatments requiring
deeper penetration such as musculoskeletal pain, joint inflammation, and tendon therapy.

4. Irradiation Efficiency

850 nm has a higher photon absorption efficiency than 880 nm, making it more dose-
efficient. 880 nm treatments may require longer exposure or higher intensity to match
biological effects.

5. Summary Chart

Comparison of therapeutic characteristics between 850 nm and 880 nm:

Parameter 850 nm 880 nm

Penetration Depth 3-4 cm 4-5cm
Cytochrome c Oxidase Optimal Near-optimal




Activation

Water Absorption Low Slightly higher
Mitochondrial ATP High Moderate
Stimulation
Dose Efficiency More efficient Requires more dose
Common Applications Nerve healing, Wound Deep joints, Muscle
healing, Brain PBM recovery, Tendons
Wavelength Match to CCO  Excellent match Good but less efficient
Peak

6. CONCLUSIONS

Therefore based on the unique needs of menstrual pain and associated organs the FEM belt
has deeper penetration. Whilest the GPRB is universally more suitable for superficial pain
and healing.
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