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Dominant Concept

Clinical Problem MEMS Pressure Sensor

A MEMS piezoresistive pressure sensor will be utilized for signal
acquisition of the oscillatory waveform produced by blood flow in
the femoral artery.

» Tourniquets are utilized in 90% of traumatic lower extremity
injury cases.
 Field tourniquet application can result in permanent tissue and
nerve damage in 23% of patients whish is associated with V., = p% (1-v)n,V, (V) AR _ 1, 6y + NG
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overtightening and improper application. R
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« Our device aims to prevent overtightening by continuously Equaw’;‘e:t;’g;iggr?;g“t of Equat“’“ifRirS*;‘;::ﬁf Change
monitoring the presence of blood flow with a pressure sensor
and adjusting the applied pressure through our torque motor. e L BN A e T
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At STAT Innovations, we seek to create automated = ) st um

medical device systems that ensure better patient
outcome through ease of use and active sensing
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° - gl 03107 Figure 5 | Dominant Concept: SolidWorks model of initial prototype of STAT
systems. g .2
" : ; : ; : ; i : : 4 : This model utilizes a dual-band system consisting of an outer velcro cuff
Applied Pressure (kPa) Applied Pressure (P) (kPa) o o o o
i and an inner motor-driven compression band. The MEMS sensor is set
M a rket S e m e nt & C u Sto m e r N e e d s Figure 1 | Relationship of sensor diaphragm Figure 2 | Describes the effect of excitation . 4 e ] ] . . . .
g dimensions effect on longitudinal stress input voltage and pressure to electrical within an airbladder which is placed in the distal band so it can detect
The global tourniquet market was evaluated at USD 502.0 million in 2024, signal output pulsatile blood flow to determine when arterial occlusion is properly

estimated to reach 794.7 million by 2030, with a CAGR of 8.0%. The North . . reached. This design incorporates a removable battery and a cuff
America market revenue was 45.5% of the global market in 2024 [1]. Tlg hte nin g SyStem constructed fI:OIIl sin.lple stitched textiles, keeping the system
The tightening system coordinates with the feedback loop to lightweight, portable, and low-cost.
Of the sixteen customer needs, the most important were defined as reduce tissue and nerve damage for the safest tourniquet -
GANTT Chart — House of Qualities (HOQ)

reaching femoral occlusion consistently, maintaining occlusion without

) s : : . application.
pressure drift, no mitigation of the device, universal application across . o :
thigh sizes, automatic pressure control, and automated application, See Tourniquet Loop Circumference Decrease Per * Our model translates the Th]e project tlmﬁ!ulllel.alﬁd I(IilE'ljorh
HOQ for full list of customer needs. Rotation motors torque to a milestones are highlighted in the

team’s GANTT Chart. The HOQ

decrease in tourniquet highlights our Critical to Quality

Engineering Specifications e — loop length to apply force

: . : (CTQ) customer and technical
£ 1 for limb occlusion requirements and shows how our
Parameter Target Values Acceptable Ranges ¢ 0.8 o o o
. § 0.6 . . current design iteration compares
Maximum Pressure 260 mmHg 250-350 mmHg A 04 * Simulated outputs will GANTT Chart HOQ to competitors on the market
Tightening Time =20 seconds =45 seconds 0,2 be Compared tO
Release Time <1s <2s S S literature providing Re g u | atO I'y P at hway
otations
Pressure Retention =3% drop/ hour =5% drop/hour 190—230 mmHg Of force
. Figure 3 | Decrease of the tourniquet loop circumference per Regulatory Predicate 510(k FDA
Tensile Band Strength = 15,300 N = 11,000 N rotation of the tightening system | Pathway Class walce. _ ( t) o
I II Device Identification preparation ubmission
Usable Temperature +20°C +30°C , , , d 2 d.2
Final Tightening Integral = | \/{R +—8) +()6do =M
Operation Temperatures | -17 -50°C 0-45°C 0 d
Substantial
Clearance - Equivalence |V

. . : e e Equation 3: Tightening Integral
Table 1: This is the table of our target Engineer Specifications for the STAT 1 & §nteg < (Manufacturing) ~
Tourniquet. These values are determined based on meeting and surpassing

the current competitor values.
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cost discounts the labor of assembling the tourniquets Equation 4: Transfer Function of the Compensation Filter
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