
The Missing Internal-
Load Layer for Sports 
Performance Systems

Real-Time Muscle Physiology for 
Next-Generation Athlete 
Monitoring.

earale  sensor that captures local muscle 
oygenation and recovery dynamics during training turning 
physiological signals into realtime performance data

esigned to complement eisting athlete monitoring 
systems  adds a new layer of musclelevel insight to 
training and recovery decisions.

Video materials

External load is only half the picture.

The same workload can create very different physiological 
responses. Muscles response shows the difference.
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https://www.youtube.com/@Q-LAC/videos


TECHNOLOGY  & VALIDATION

Built on measurable physiology.


Ready for integration.


A compact sensing platform, a validation path and an 
ecosystem designed for producti ation.


BLE & ANT protocol

DETECTOR 2
15 mm depth 
Receives returning light

DETECTOR 1
30  mm depth 
Receives returning light

EMITTER
600-900 nm 
Sends NIR light into

the muscle

CORE TECHNOLOGY

Form factor: 6×4×0.4cm 35% miniaturization potential 

Sampling frequency: 8Hz 

User data refresh: 1Hz 

Outputs: SmO₂, lactate, recovery response

Wavelenght range: 600-900 nm

Battery life: Up to 4,5 h

Charging time: 90 min: 0% to 100%

15mm 15mm

Skin

Subcutaneous 

tissue

Vastus  
lateralis

Light passes through tissue

Detectors measure the returning light, which provides 
information about muscle oxygenation and metabolism. 

How QLAC indicates lactate

Placed on the vastus lateralis, QLAC uses SmO₂, THb and 
recovery kinetics to estimate lactate-related intensity non-
invasively.

Market direction: wearables giants like Garmin, Whoop are moving toward muscle physiology and fatigue


metrics. Read full article

VALIDATION SIGNAL

~90% agreement
vs. blood lactate reference after 
one-time individual calibration.


QLAC does not chemically sample blood 
lactate: lactate-related values are 
algorithmically estimated from NIRS 
derived physiological signals like total 
hemoglobin, muscle oxygenation, recovery 
rate + calibration inputs.

Science publication

· 02 ·   

https://drive.google.com/file/d/1XswgzGFFZJsTQOilRYHj56mdx4kooAlM/view
https://the5krunner.com/2026/04/13/whoop-muscle-oxygen-sensor-patent/
https://www.mdpi.com/2076-3417/14/13/5856


PARTNERSHIP CONCEPT

Real-Time Fatigue Intelligence



Combine GPS external load with QLAC internal load to create a live fatigue layer 
for athletes, coaches and performance departments.


THE FATIGUE BAR
REAL TIME · PHYSIOLOGY · PERFORMANCE

EXTERNAL LOAD:

GPS DATA

Speed, distance, sprint count

Acceleration / deceleration

High-speed running, player load

INTERNAL LOAD:

QLAC METABOLIC 
DATA LAYER

Muscle oxygenation lactate-
related intensity zones

Total hemoglobin dynamics, 
recovery kinetics

Muscular fatigue response

Fresh Loaded Fatigued Critical

Optimize training load
Balance performance and recovery


Reduce injury risk
Detect rising fatigue before it impacts 

performance.

Maximize performance
Train smarter with real-time 

physiosocial insight

Accelerate recovery
Personalize recovery to return 

stronger, sooner.  

External load shows movement. Internal


load shows
physiological cost.



QLAC connects both into a simple fatigue intelligence layer. Use cases: 
team sports, endurance sports, return to play, performance platforms.

Scientific evidence
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https://www.ovid.com/jnls/nsca-jscr/abstract/10.1519/jsc.0000000000005483~muscle-oxygen-saturation-as-a-marker-of-internal-load-in?redirectionsource=fulltextview


IMPLEMENTATION

AI Physiologist



Translating complex signals into simple coach decisions from raw data to physiological interpretation to


actionable output.

COMPLEX SIGNALS BECOME 
SIMPLE DECISIONS.

RAW DATA
Sensor + tracking inputs

Psysiological 
Interpretation
AI Psysiologist Layer

Coach/User Decision
Simple, actionable output

Sm02
Muscle Oxygenation

Lactate
Intensity zones

THb
Hemoglobin

dynamics

Recovery
Kinetics

GPS Speed
Speed (km’h)

Sprint Count
>5.5 m/s

Acceleration
High intensity

Internal Load
Heart rate

65%

Zone 3

12.8  
µM

68%

24.6  
km/h

12

28  
accel

152  
bpm

Rising local fatigue

Slow recovery between efforts

Internal load increasing

Readiness decreasing

Reduce intensity

Substitution recommended

Ready for next interval

Recovery needed

High local fatigue despite 
moderate GPS
load

→ Athlete significantly exhausted. Reduce 
highintensity exposure.

Recovery between
sprints slower 
than baseline

→ Athlete not recovering efficiently 
between efforts.

External output stable, internal 
cost rising

→ Performance looks stable,
but fatigue is 
accumulating.

Internal load increasing
faster 
than external
load

→ Athlete working harder than
GPS data 
suggests.

Substitution / load
reduction


recommended

→ High fatigue risk. Coach
intervention 
recommended.

Winter 2026/27 Spain Pilot:

Field implementation. Real training validation.
Field implementation for elite endurance and team-sport camps: GPS x QLAC integration, Real-Time Fatigue Bar implementation,  
AI Physiologist interpretation, coach
 dashboard and real training validation.
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PARTNERSHIP DELIVERY

From Muscle Signals to a Scalable Performance Layer.

LA C gives partners a clear path from physiological measurement to integrated performance insight. Hardware, 
algorithms, data workflows and field validation work together as one system, shortening the route from pilot testing to 
real-world deployment.

01
Product &  Use-Case Design

Define use cases, workflows and user 
needs.

02
Sensor Design & 
Miniaturization

Develop the hardware concept and 
optimize form factor.

03
Hardware, Firmware & 
Production

Build, test and scale reliable production-
ready hardware.

04
Algorithmic Intelligence

Translate physiology into actionable 
performance insight.

05
App, Data & Platform 
Integration

Connect devices, data streams and partner 
platforms.

06
Field Testing & Validation

Validate performance in real-world training 
environments.

More info?

Interested in partnering or building

metabolic technology for your solution?

sports@qlac.tech

Want to know more about QLAC?

QLAC website
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https://api.whatsapp.com/send/?phone=48790707970&text&type=phone_number&app_absent=0
https://q-lac.pl/en

