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reflections off tissues in the body to measure

1. Articulated Arm xProvides 5 degrees of freedom. All
joints are controlled by two knobs: one for major

anatomy and physiology without invasiveness
T OurAngicatioa:{Jse ngli/rasonography to image AbStraCt movements and the other for fine tu_ning adjustments. Can
cross-sections of brachial arteries in the arm. be attached securely to the magnetic base.

T Measure epithelial response to changes in pressure 2. Magnetic base +Connects the articulated arm to the metal

T Information gained can be used in diagnosis and Vascular reactivity studies will greatly increase the understanding of Atherosclerosis, an inflammation of the sheet. The magnet can be turned on and off as needed
treatment of Atherosclerosis. arteries. A possible complication of advanced Atherosclerosis is thrombosis, which in turn may lead to heart 3. Metal sheet +Provides a magnetic surface for the

T Applications are present in both research and attacks or strokes. When examining how the brachial arteries react to occlusion, an ultrasonic probe must magnetic base to lock onto to the melamine board.
clinical settings. be held in the correct orientation for prolonged periods of time. Ultrasonic images are influenced by motion _ | |
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 Relaxed Patient with left arm and consistently position the ultrasound probe would improve the quality of the sonogram. A prototype was prototype as one mobile unit. Itis lightweight, sturdy, and
extended and supinated. constructed that enables the probe to be moved in six degrees of freedom while being attached to a table. easy to clean.

T Image artery, constrict blood flow at The positioning of the probe can be adjusted by loosening one knob and moving the entire arm into the 5. Acrylic cradle *Provides a support system for the
the forearm, observe response of correct location before tightening the knob again. The table also contains a comfortable arm rest that SDWLHQWTY DUP WR NHHS LW IURP PRY
artery VWDELOL]J]HY WKH SDWLHQWYY DUP )XWXUH ZRUN LQFOXGHYV WHVW&_%(\)/(\J( H % R+\%%r \ 'fle %r' {—A s H LI L

T Release pressure and observe VRORJUDSKHUYVY UHTXLUHPHQWY ORRNLQJ LOQOWR KDYLQJ DUWLFXODW Gse }fcéclz%&)rc%getoﬁﬁ&r&ﬁat@e%ﬁiéﬁﬁ FWLF
epithelial recoll clamp to the articulated arm in order to hold a variety of different sized probes. boArcC

/. Polyurethane foam +8VHG WR FXVKLRQ WKH SL
from the acrylic cradle and screws. It is made of weather-

Des' n E I e m e ntS resistant, closed-cell material.
cardiofyoungtinnsstady ulrasound i g 8. Three-prong clamp =*Device that holds the probe and

connects to the articulated arm.

Future Work

T Availability of holder to position and stabilize the probe

In ultrasound studies could improve effectiveness of T Dimens@ons for arm support det_ermined by Polyurethane Foam Magnetic Base Improvements
procedure calculations from anthropometric data (Data from N fFine tuning linear adjustments at the base could
t Stabilization can increase image quality and allow for US Army Anthropometric Survey 1988). A | hotentially replace the magnetic base
more resolution T Cradle Diameter: . | _
, for all
t ORUH FRQVLVWHQW 3%HIRUH DQG $IWHU" RI VDPH O Rkl @ d:¥éommodate 950 isi;%t;eoi'gggg‘g mechanism needs to be evaluated for a
artery percentile Male from Bicep | | - |
f Frees up sonographer for other tasks/patient monitoring Circumference, Fixed (11): +Determine a method for positioning the device next to the
T Ergonomically improves job design for sonographer 33.76 + 4.98 (2.72) = 39.7 cm SDWLHQWTYV EHG
T Studies pose stressful working environment for AMinimum Inner diameter = 12.4 cm Testing
fnounSoC%rliE)leerlse\t/glt Zi?(frr(je earssed fisk of work refatec g;fgg: chy yzdcer; \ivgtglig\?verroom TNeed to test prototype in a clinical setting and get
T With wrist held in deviated position for 5+ minutes, for foam padding also. teedback from sonographer and patient
significant pressure on the Ulnar Nerve In the Carpal Cradle Lengths T9HU L I_\ W K_I—I DUP SDGGLQJYYVY DELOLW\ W
Tunnel. T The maximum length of the cradles other clinical liquids

* Many clinics Currently limit studies to 1/hour due to were determined from Iengths of 5th = ‘ e N T
strain on sonographers. sercentile Females Refe -
T Upper Arm from Shoulder-Elbow Wood SUpports Acrylic Cradle _

Iength (91)- Corretti, M. C., Anderson, T. J., Benjamin, E. J., Celermajer, D., Charbonneau, F., Creager,
' _ M. A. et al. (2002). Guidelines for the ultrasound assessment of endothelial-dependent
33.58 £4.98 (0-68) =30.18 cm flow-mediated vasodilation of the brachial artery: A report of the international brachial
T Forearm from Radia|e-8ty|ion artery reactivity task force. Journal of the American College of Cardiology, 39(2), 257-265.
Length (87):

Design Specifications

Harrison, D. G., Freiman, P. C., Armstrong, M. L., Marcus, M. L., & Heistad, D. D. (1987).

+ Device must be able to hold a 24 33 +4 98 (0.61) - 20.9 cm ,(A\Slteratlions otfl\ll)as7crlg(r) reactivity in atherosclerosis. Circulation Research, 61(5)
variety of probes T Total Arm Length from Sleeve RS L (B e
. : : Keir, P. J., Wells, R. P., Ranney, D. A., & Lavery, W. (1997). The effects of tendon load and
+ ’[A‘)ble to poilltzlon t(;]e pr((_)l_tr)]e with Six Outseam Length (97): posture on carpal tunnel pressure. The Journal of Hand Surgery, 22(4), 628-634.
egrees of Freedom ree 54.81 +£4.98 (1-19) =48.9 cm. Korcarz, C. (2009). Personal Interview
Directional and Three Rotational) f For simplicity of construction, the & (2099)
 Stabilize the Patient arm for length of each cradle was selected -
_ atiet Articulated A
consistent positioning to be 15 cm to stay within the limits R ACknOWIedgementS
T Sensitive to fined tuned calculated. +Dr. James H. Stein - Client
adjustments during studies +A 15 cm gap was added to give a $Prof. John G. Webster - Advisor
total length of the cradle to pe_ 46 + Prof. Frank Fronczak
cm, below the calculated minimum Three-prong clamp + Dr. Claudia Korcarz

arm length



