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Artificial Eye in Burnt City and Theoretical Understanding of How Vision Works: Abdorreza Naser MOGHADASI

A wooden toe:Swiss egyptologists study 3000 year old prosthesis Dr. Andrea Loprieno-Gnirs, Prof. Dr. Susanne Bickel University of Basel, Department of
Ancient Civilizations

Prosthetics in Antiquity - An Early Medieval wearer of a foot prosthesis (6th century AD) from Hemmaberg/ Austria
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The staff was cut and handed to the learner, who, planting it
firmly on the ground before him, leaned on it, and exclaimed,
‘Let it go!’ in tones which instantly suggested ‘the anchor’ to
his friends. The order was obeyed, and the ex-pirate stood
swaying to and fro, and smiling with almost childlike delight.
Presently he became solemn, lifted one leg, and set it down
again with marvellous rapidity. Then he lifted the other leg
with the same result. Then he lifted the staff, but had to
replace it smartly to prevent falling forward. ‘l fear | can only
do duty as a motionless tripod,’ he said rather anxiously.
(Ballantyne 1883: 238)

Pirates and Prosthetics: Manly Messages for Managing Limb Loss in
Victorian and Edwardian Adventure Narratives: Ryan Sweet




Non-disabled men
have things to learn
from disabled men
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linen thread for wound healing bioinert materials biomimetic materials S I | .
metallic sutures with golden wire metals and alloys - hydrogels . U.w ot
golden plates for cranial fracture (CoCrMo, Ti alloys) | 3D bioprinting
bamboo dental implants : engineered tissues/organs
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The fastest runner on artificial legs: different limbs, similar function? Peter G. Weyand, 1,2 Matthew W. Bundle,3 Craig P. McGowan,4 Alena
Grabowski,5 Mary Beth Brown,6 Rodger Kram,7 and Hugh Herr5



regarding the metabolic cost of running, we used the range of biological variability for
runners with intact limbs from the most comprehensive study in the literature for
competitive male runners at the elite and subelite levels (22). Additionally, we acquired
metabolic data on subjects who were competitive 400-m runners with best performances
similar to our amputee subject. Our first hypothesis was that the metabolic cost of running
for our amputee subject would be greater than two SD below the means reported for each
of these three intact-limb comparison groups (i.e., elite runners, subelite runners, and 400-

m specialists with similar best performances).

The fastest runner on artificial legs: different limbs, similar function? Peter G. Weyand, 1,2 Matthew W. Bundle,3 Craig P. McGowan,4 Alena
Grabowski,5 Mary Beth Brown,6 Rodger Kram,7 and Hugh Herr5



e test our second hypothesis, regarding sprinting endurance, we established intact-limb
norms using the sizeable database present in the literature for competitive runners (7,
36). These studies indicate that the all-out speeds of intact-limb runners during any trial
lasting

e from afew seconds to a few minutes can be accurately predicted from two variables: the
top sprint speed and the minimum speed eliciting maximal aerobic power. If both of

these speeds are known, the speed for any all-out trial from 3 to 300 s is provided by:

il — i

Spd (1) = Spde + (Spd, — Spd,er) e \\
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’ Aerial Phasa )

Stride Dwuration

Swing Duration

A: tracings from video images of our
amputee subject during the contact,
aerial, and swing phases of a stride
while sprinting on a treadmill at 10.5
m/s. Also shown are the vertical (B)
and horizontal ground reaction forces,
normalized to body weight (C) vs.
time for our amputee and an intact-
limb subject at a treadmill speed of
10.5 m/s. Black (amputee sprinter)
and gray lines (intact-limb sprinter)
illustrate the ground reaction force
traces of the right (solid) and left
limbs (dotted) of the 2 subjects.
Differences in the duration of the
aerial, swing, and total stride times
(shorter) for our amputee vs. intact-
limb subject correspond to the
dashed line extensions of the
respective lines in A (bottom);
differences in the duration of the
contact time (longer) for our amputee
vs. intact-limb subject correspond to
the solid line extensions.
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Weight Line

Max. S30mm (20 14/167)
Min. 375mm (14 3/4")

Min. S50mm (27)
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& Amputee Sprinter
Intact-Limb Runners

Amputee Sprinter, R =096, n=6

Intact-Limb Runners, R“*=0.98, n=35

Relative Speed
Predicted Speed (ms™) ©

100 200 : ‘ 5 i
Run Duration (s) Measured Speed (ms™)

The mechanical dissimilarities observed highlight the functional trade-offs that are perhaps inevitable for
artificial vs. biological limbs. The aerial and swing time reductions observed for our amputee subject support the
classic, but largely untested, arguments of functional morphologists. For more than a half century, these
scientists have postulated that light, slender limbs have evolved in cursorial animals to enhance speed by
reducing the time required to reposition the limbs (13, 15, 16). However, the meager ground reaction forces
observed during amputee running here and elsewhere (4, 11) identify what may be a critical limitation for speed
(35). Legs must perform different functions during the stance and swing of the stride, as well as during the start,
acceleration, and relatively constant-speed phases of sprint running. Collectively, our results underscore the
difficulty of providing these multiple mechanical functions with a single, relatively simple prosthetic design and
the formidable challenges involved in engineering limbs that fully mimic those produced by nature.
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8% FASTER SPEEDS

DUE TO INCREASED ENERGY RETURN

Design and Manufacture of a Customized Prosthetic Foot In"es Jorge Ferreira



(a) (b)

Sensing concept adopted for the instrumented running prosthetic foot. Three bending bridges sensing the bending
moment Mz1, Mz2, and Mz3 at known locations allow reconstructing the three load components FxF, FyF, and MzF at
the Foot reference system origin F. (a) Example of a Jshaped instrumented running prosthetic feet (RPF). (b) Example

of a C-shaped instrumente

Development of Instrumented Running Prosthetic Feet for the Collection of Track Loads on Elite Athletes




Formulas adopted for the calculation of bending moment acting at each bridge location are reported in:

i“'r'f[zl = i"-"IZC + F}_{C‘Il - FIC*HI

Mzy = Mzc + Fyc-xa2 — Fxc iz
Mz3 = Mz¢ + Fyc-x3 — Fxceys

The calibration procedure allowed evaluating the response of the three bending strain gauge bridge
channels to known bending moments and calculating the linear calibration constant K of each bridge, as
expressed by the following Equation:

Mz [Nm| = K; lr‘;‘r{”]dng] Iﬂfr"—]

it I/

Mz, [Nm) R_l ‘“”] +brg, TL]

Mz3[Nm| = Kj [ ‘””] +brgs I%]

iV

where Mz1, Mz2, and Mz3 are the bending moment applied at the three bridges, brgl, brg2, and brg3 are
the three-signal output from the bridge channels, and K1, K2, and K3 are the three calibration constants
of the bridges.
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Name: Person_Whole_Weight
Type:  Surface traction
Step Dynamic_Explicit (Dynamic, Explicit)
Region: (Picked) [
Distnbution: Uniform S L
Traction: Shear

Direction

Vector before projection

CSYS: Glabal

Magnitude:  0.035

Amplitude:  (Instantaneous) /| v

Traction is defined per unit deformed area

Shear traction will always follow the rotation

OK Cancel
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Design and Structural Analysis of Composite Prosthetic Running Blades for Athletes: A case of dynamic explicit analysis using Abaqus CAE - Scientific

Figure on ResearchGate







