PONTICULUS POSTICUS

Negli esseri umani il ponticulus posticus e descritto ;
dove ha probabilmente un significato funzionale
(protezione arteria vertebrale)

Nell'uomo postura eretta e carico della testa sull'atlante hanno portato alla scomparsa del pp
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The human iliotibial band is specialized for elastic energy storage

compared with the chimp fascia lata
Carolyn M. Eng'2*, Allison 5. Arnold?, Andrew A. Biewener' and Daniel E. Lieberman?

Fig. 1. Lateral view of the chimpanzes
and human lower limbs. (A) The chimp
limb shows the distal fusion of the TFL and
anterior GMaseCr muscle fibers proximal
towhaere they insed in the anberior FL. The
posterior GMaxCr fibars insert in the
lateral fermur. The supericial GMaxCd
fibers inserd in the posterior FL. The
loczations of sulune marker pairs (visible as
black dots) in the anterior and posterior FL
were fracked with high-speed video and
used to determing the hip and knee
anghes at which the anterior and posterior
FL began o stretch. (B) In the human
limk, TFL inserts in the anterior ITE, while
a portion of GMax fibers inserts in the
posterior ITB. Although the human GMax
is homologous o the chimp GMaxCr,

slorage because of the postenor
inzertions of the muscles and similar hip
axlension moment armes. Scale bars:
2om.

Fig. 2. Chimpanzee and human lower extremity models during bipedal walking. (A) Lateral view of the chimp model modified from O'Neill et al. (2013)
showing FL MTUs including TFL-FL,, (green), GMaxCr—FLy, (purple) and GMaxCd-FL,., (blue) during touchdown, midstance, toe-off and midswing during
bipedal walking. (B) Lateral view of the human moded from Eng et al. (2015) showing ITB MTUs including TFL-ITB,,, (green) and GMax—ITB,,.., (blug) during
bipedal walking. The human GMax—ITB .4 MTU is color-coded based on its insertion in the postarior ITB and not based on homology. (C) Anterior view of the
chimp (top) and human (bottom) models during midstance, showing the abducted position of the chimp hip during bipedal walking.
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Fig. 3. Mass of the chimpanzee TFL, GMaxCr and GMaxCd muscles
inserfing on the FL versus the femur. All of the TFL muscle mass inserts in
the chimp FL, but only 5% of the GMaxCr mass and 25% of the GMaxCd mass

insars in the Fl

Chimp

GMax

cranial
% TFL

Fig. 5. The muscles inserting on the human ITE have the polential o fransmit substantially larger forces than muscles inserting on the chimp FL.
Normalized muscle PCSA (PCSA/body mass™) for the porfions of TFL (green), GMaxCr { purple) and GMaxCd (blue) that insert in the chimp FL or human ITB
companzd with the lotal normalized PCSA of the musche regions nol inseing in the FL or ITB.

TFL

Mot inserting
in FL

GMaxCr

GMaxCd

Mormalized PCSA (cm? kg—2%)

Table 1. Muscle architecture of the chimpanzee tensor fascia lata,
cranial gluteus maximus and caudal gluteus maximus muscles

Fascicha Pannalion PCSA
Muscle Mass (g) length (cm) angle (deg) {cm®)*
TFL 14.0+3.8 121.841.5 17817 12404
GMaxCrit 10,2434 A07.246.0 50429 0.7+0.6
GMaxCr2 84.3421.0 B85.2+8.9 22348 T 100+3.3
GMaxCr3 BB.1425.5 B5. 34124 22 348.7 9.7+49
GMaxCd19 84242724  123.0:32.8 18.3+3.3 TA:2.0
GMaxCd2 10332321 170.0+20.0 18317 B.5:1.7
GMaxCd3 204478 178 F£11.3 16.743.3 20402
GhMaxCdd 375442 148.0+18.7 16.7+1.7 27403
Diala are expressed as meansts.e.m. Shaded muscle regions do nol insert on
tha FL.

“Pennation angle is not included in the PCSA calculation because our SIMM
moded mulliplies PCSA, specific tension and pennation anghs to detamine the
maimum isomelnc force of a musche,

tGMaxCr1 represents the anteriormaost muscle portion, whereas GMaxCr3 the
posteriommost muscle portion.

SaMaxCd1 reprasents the superormost muscle porlion, whereas GMaxCdd

the inferiormost muscle portion.

Not inserting
in FL

Chimp

Human
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Fig. 6. MTU length as a function of hip flaxion in the chimp FL and human ITB. MTU length in the anterior chimp FL (&), anterior human [TB (B) and the
postarior chimp FL {C) and posterior human ITE (D). The thickened red regions show the range of hip flexion/esdension angles during bipedal walking, which is

lowser in chimps comparnad with humans. The brackets indic: v in MTU length occurming during bipedal walking dus 1o changes in hip fledonfextension.
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Fig. 8. Peak energy storage Is greator In
the human ITB than in the chimp FL.
(A) Peak posterior chimp FL and human
T strain during bipedal walking when the
muscles are activaled at 20, 40 and 60% of
maximum. (B) Peak anterior chimp FL and
human ITB strain when the muscies are
activaled al 20, 40 and 60% of maximum.
(C) Peak elastic energy storage in the
posterior chimp FL and human ITB during
bipedal walking when the muscles are
aclivaled al 20, 40 and 60% of maximum.
(D) Peak elastic energy storage in the
anterior chimp FL and human ITB during
bipedal walking when the muscles ar
activaled al 20, 40 and B0% of maximum,
For the posterior human ITB, the
GMax1,2-1TB, Is shown in light purple,
Whoroas the GMax3,4-ITB . is shown in
dark purple.

MTU length (em)
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analysis provides litle evidence that the human TTB is specialized to
transmit forces in the frontal plane to stabilize the pelvis and support
the torso against gravity during walking.

o Ghimp Human

15 Other abductors

Normalized frontal plane mome:
5

05
TFL, GMaxCr-FL m
7 ’ GMaxCd-FL
05

Fig. 9. The maximum frontal plane moment transmitied to the chimp FL

by the other hip abductors tothe femur. Frontal plane moments (iransmited
‘when muscle acivation is 100%) are nommalized by body mass and hemi-pelvis
wWidth. In both thes human and chimp, the TFL and anterior GMax MTUS {red)
have the eapacity to genarato smal frontal plane moments about the hip that
heip Support the peivis and torso. By contrst, GMax3,A-1TB,.. in the human
tum.mu SMCdFLoo I the chiop (b, ot gonorao an oposing
oment at the hip that p

e i and human modolsare geus mmms glleus miins,pirformi
sartorius, P ocus e s asman

Fig. 7. MTU length during a stride of bipedal walking in the chimp. MTL
lenggth in TRL—FL g, GMaxCr—FL ., and GMaxCd—FL . Thickenad portions
of each curve denole perods in the sinde when the muscles are aclive as

recorded in Stern and Susman (1981). EMG recordings from chimps confinrm
that TFL, GMaxCr and GMaxCd are active when the MTLU is siretched or at its

DISCUSSION
This study tested whether the human ITB is specialized for elastic
energy storage relative to the chimp FL. We conducted detailed
amqlurmud experiments. on the largest sample of chimp lower

ities to date, and keletal models of both
hulmm and (.mmp‘ to test four hypotheses.

First, we asked whether the muscles inserting on the human ITB
have a greater forc erating capacity than the muscles inserting
on the chimp FL, after accounting for body mass (H1). We found
that, in total, the force-generating capacity of the muscles inserting
on the ITB is three times greater than the force-generating capacity
of the muscles inserting on the FL, suggesting substantially greater
forces are transmilted via the TTB compared with the FL. This
greater capacity for force primarily siems. from the fact that only
about 10% of the chimp TFL, GMaxCr and GMaxCd mass inserts
in the FL, whereas nearly 60% of the human TFL and GMax mass
inserts in the ITB.
cond, we hypothesized that the human ITB undergoes greater
strains than the chimp FL during typical bipedal walking kinemat
(H2). We found that the greater MTU length changes and greater
mass-specific force-generating capacity of the human TFL result in
greater peak strains in the human anterior TTB than the chimp
anterior FL. The anterior ITB in humans stretches more than the
anterior FL in chimps because humans walk with greater hip
flexion/extension cxcursion than chimps (O"Neill et al., 2015),
Contrary to our hypothesis, peak strains in the posterior ITB a
posterior FL are similar in our models. However, consistent with our
third hypothesis |h=a the human ITB. has a substantially greater
potential to store ‘per unit bady mass, than the chimp
FL during bipedal mmm,u ). the larger forces transmitted to the

posterior ITB result in substantially greater energy storage. Th
differences in both anatomy and locomotor mechanics betwe

i d human ITB’s greater clas

inserting in the femur were also included in this group.

energy storage capacity compared with the chimp FL.




Representation of MTU paths in the musculoskeletal model

We maodified paths of the TFL-FL and GMax-FL. MTUs in the
musculoskeletal model reported by O'Neill et al. (2013) to match our
digitized muscle attachments, regional paths and moment arm data (Fig. 11).
Using SIMM, we created two paths for TFL, onc path for GMaxCr, and two
paths fior GMaxCd. MTUs were represented as line segmenis spanning from
origin 1o insertion and were constrained by “via' points (poinis through
which a muscle is constrained to act) and wrap objecls o simulalc
underlying structures and more accurately estimate changes in length with
changes in joint angle (supplemeniary material Fig. 81). Via poinis and
wrapping surfaces were itcratively adjustcd so that the paths resembled the
paths digitized during the experiments and the model’s moment arms

Fig. 10. Chimpanzee lower limbs were mounted in a frame for measuring
muscle moment arms. The custom-made frame comprises a fixed platform
for aligning and securing the pelvis, an adjustable cart for moving the femur  Fig. 11. The chimp lower extremity model modified from O'Neill ot al,
through & range of hip fi et and abduction tion angles, and a (2013). (A) Anterolateral view of the chimp kower extremity model showing
sol of concentric fings for notating the femur about its mechanical axis, TFL—FL. (green), GMaxCr—FL,, (purpla) and GMaxCd-FL .., (blua).

followirg Amold et al, (2000) (B) Posterclateral view of the chimp model showing the FL MTU paths.
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Virtual dissection and comparative connectivity of the superior
longitudinal fasciculus in chimpanzees and humans
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for the evolution of fronto-parietal funchions including spatial attention to observed actions, socia
learning, and tool use, and are in line with previous research suggesting a unique role for the righ
anterior infericr frontal gyrus in the evolution of human fronto-parietal network architecture. Figure 1. Portions of SLF L, II, and IIT visible in the DTI color map before tractography

(2) Coronal slice in representative chimpanzee and human subjects showing all 3 tracts. (b)

Parasagittal slices showing each tract. Note the medial-lateral crossing fibers in the inferior
fromtal sections of SLF II and especially SLF III in humans {(white arrow).



Virtual in vivo dissection of the SLF

Tractography in individual subjects

SLF 1 SLF N SLF I

Chimpanzees Humans

Tigure 2. S3LF tracts in individual subjects
*arazagittal slices in representative chimpanzee and human subjects showing SLF I (top,
sue), BLF II (middle, green). and SLF IIT (bottom, red).

T v Smmeesieon of Fa SLP

Figore 3. Group composite images of SLF tracts

Fezults in ndividoal subjects were thresholded at 1% of the waytotzl, binarized, registerad
to template space, and sunmuned, o that in thess composite irnages, intenzity corresponds to
the number of subjects with above-threshold cormectivity at that voxel. Group composite
tracts were thresholded to show anly above-threshold commectivity commeon to 2t least 30%
of subjects. (2) Chimpanzeesz. (b)) Hummans. The rizht-most imagas in each roar are 20 shices;
tha rest are 30 renderings of white matter twacts onts the brain surface.
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Fignre 4. Quantification of SLF tracts

(2) Fegions of interest usad to guantify fontal cortical conmectivity, (0) Blua, green and rad
hands represent proparton of total SLF frontal comnectivity from SLF I IT, and IIT,
rezpactively. Pia charts show connectivity of each frontal region relative fo the entira SLF
[percent of the entire SLF's total fontal gray matter terminations ). {c) Fadar plots show
comnectivity of each frontal region relative to a particolar branch of the SLF {percent of that
particular tract’s total frontal gray matter terminations). IFG, inferior fromtal gyres. DLPFC,
dorsolateral prefrontal cortest. PAMd, darsal premotor cortex PhIv, venfral premotor corfex
Anztomical boundaries for ezch PO are listed in Table 1. Panel a is modified with

-

permizsion fom Hacht et al., J Wearoect 2013 33(35):14117-34.
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Figure 6. Lateralization of the frontal terminations of SLF III
(a) In chimpanzees, the gray matter terminations of SLF III cceur mainly in the ventral

precentral gyrus in both hemispheres. (b) In humans, the anterior termination of the left SLF
IIT is oceurs largely in the pars opercularis of the inferior frontal gyrus, while the right SLF
ITI terminates more anteriorly, in the pars triangularis and pars orbitalis. (c) In chimpanzees,
PMv connections outweigh IFG connections in both hemispheres. (d) In humans, IFG

connections are significantly greater than PMv connections in both hemispheres.




Figure 7. Diagram of the frontal connectivity of the superior longitudinal fasciculus in
chimpanzees and humans

{a) Chimpanzees. (b) Humans. The width of the main body of each tract is proportional to
the volume of that tract’s white matter relative to the total white matter of the SLF. The
widths of the cortical terminations of each tract are proportional to the volume of gray
matter connectivity of that tract within that region relative to the total gray matter
connectivity of the SLF. All measurements represent average measurements across both
hemispheres, except for the inferior frontal terminations of SLF III, which are depicted
separately for the left and right hemisphere. The pattern of SLF 1 connectivity was similar
acrozs spectes. In SLF [0, humans showed more DLPFC connectivity and less [FG
connectivity. In SLF III, humans showed more IFG connectivity and less PAMd connectivity.
Humans also showed a lateralization effect in the inferior frontal terminations of SLF III
which was not apparent in chimpanzees namely, an extension of right SLF III into the more

anterior aspects of the inferior frontal gyrus.

Table 1

Amaromical definitions of homolegous liuman and chimpanzes regions of Dnterast for quantifying fontal SLF
terminations. Chimpanzes RiOT: were drawn by hand bazed on previons anatomical research (Brodmann 1909,
Economo and Parker 1979, Bailey 1042, Von Bonin 1948, Bailey and Von Bonin 1950, Schenker, Hopkins et
al. 2010). Human ROT: were cragted nsing the Fulich probabilistic cytoarchitectonic arlas (Eickhoff, Paus et al.
2007) and the Harvard Oxford probabilistic structarzal atlaz (Desikan, Segomnes ot al. 2008). Feproduced with
permission and modified from Hecht et al,, T Meurosci 2013 33(35):14117-34.
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Surprising trunk rotational capabilities in
chimpanzees and implications for bipedal
walking proficiency in early hominins

Nathan E. Thompson', Brigitte Demes’, Matthew C. O'Neill, Nicholas B. Holowka® & Susan G. Larson’
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Figure 52. Von Mises stress distributions in Finite Element Models (FEME) of half crania o
(@) H. sapiens and (§) 2 merged model comprising ~ 15% A sapiens mesh (extemal faci;
region) and 83% a mesh of P. troglodhter deformed to fit the original zeometry of H sapiens|

The craniomandibular mechanics
of being human
Stephen Wroe'*, Toni L. Ferrara!, Colin R. McHenry!-2,
Darren Curnoe! and Uphar Chamoli!

G jonal Bi harics R h Group, Evolution and Ecology Research Centre, School of Biological,

Earth and F | Sciences, University of New South Wales, Sydney, NSW 2052, Australia
2Schoal of Engineering, University of Neweastle, NSW 2308, Australia

Diminished bite force has been considered a defining feature of modern Homo sapiens, an interpretation
inferred from the application of two-dimensional lever mechanics and the relative gracility of the human mas—
ticatory musculature and skull. This conclusion has various implications with regard to the evolution of human
feeding behaviour. However, human dental anatomy suggests a capacity to withsiand high loads and
two-dimensional lever models greatly simplify muscle architecture, yielding less accurate results than three-
dimensional modelling using multiple lines of action. Here, to our knowledge, in the most comprehensive
three-dimensional finite element analysis performed to date for any taxon, we ask whether the traditional
view that the bite of H. sapiens is weak and the skull too gracile to sustain high bite forces is supported. We
further introduce a new method for reconstructing i lete fossil ial. Our findings show that the
human masticatory apparatus is highly efficient, capable of producing a relatively powerful bite using low
muscle forces, Thus, relative to other members of the superfamily Hominoidea, humans can achieve relatively
high bite forces, while overall stresses are reduced. Our findings resolve apparently discordant lines of evidence,
i.e. the presence of teeth well adapted to sustain high loads within a lightweight cranium and mandible.

Keywords: form and function; Hominoidea; fossil

Proc. R. Soc. B (2010)

anthropoid primates (Wall 1999). We conclude that
although humans are well adapted to produce high peak
forces with the jaw moving in rotation, they may not be
as well adapted to produce and maintain high bite
forces with the jaw moving in translation. Thus, Homo
sapiens may be comparable to other hominids in posses-
sing an ability to access some relatively hard foods

Figure 1. Visual plots of von Mises (VM) stress distributions in finite element models scaled 10 a uniform surface area and bite
force simulating unilateral bites at the second molar: (a) Hylobazes dar; (8) Ponge pygmacus; (c) Pan wogiodytes; (d) Gorilla goritls;
() Australopithecus africanss; () Paranthropus boises; (£) Homo sapiens. Diask blue regions show no or minimal stres with stress
increasing 10 15 MPa in pink regions. Highest stresses arc in white regions, i.c. greater than 15 MPa
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Figure 2. Reconsiruction, () To test proiocols for recon-
structing missing data in fossil skulls a lefi-side hall cranial
mesh of P oogladytes (pink) was warped o fit the loft side
of a crussial nacsh of a H. sapiens (red) 1o produce 3 deformed
Peu mesh (green). (8) The lefi acial region of the original
H. spiems mush was isolared and inwernal grometry removed
{red). This was merged with the deformed Prex to produce =
tiew “H. sapiens’ mesh (bluc) in which approximately $5% of
woriginal I1. sapicns geomerry was replaced by the deformed
Pim. Pesformance of a finite dement model (FEM) based
om this reconsirucied half cranisd mesh was compared with
Usst of & hall cranial FEM gencrated from the original
H. sapiens data. Under cquivalent boadings, stress distri-
butions were almost dentical in boty FEMs (see decronic
supplementary marcrial). (¢) Meshes of P Beised Facial skeleron
(bhue) and posterior coninm (red) superimposed on half-
crunial mesh warped from an STL. of P mgadyes m fit
fossil marerial {green); and FEM of B boiss with musches
madelled a5 pre-tensianed sruss clements.




Figure 54. Surface plot of maximum principal stram distribution in a Fmite Element Model
(FEM) of Macaca fascicularis (MAC-17) as determined using protocols applied to the
generation of hominid FEMs used in the present study but with constraints and loadings as
gpplied in a previous analysis (Kupeczik et al. 2007). Besults using our methods comespond
well with experimentally derived strains (Kupezik et al. 2007). Note that white regions show
highest stramn.




Table 52. Cross sectional areas, muscle forces and pretensions for muscle trusses

I

Species Temporalis Masseter Medial pterygoid RefiDemes &

Creel 1988)
Gorilla gorilla 17.9:6238;209 13.3;536.9; 16.3 11.0; 3836; 226 135 +-2.0; n=3
FPan troglodvtes 15.0; 523.0; 17.53 13.8: 4834 146 0.5;332.9;19.6 10.3 +-0.9; n=4 o
Fongo pvgmaeus 10.3;360.5; 12.0 10.3;361.9; 11.0 6.8;238.4; 140 11.7+-28;n=3
Hyvlobates lar 3.2;112.0;3.7 2.1;73.5:22 1.8;61.3;36 29+-0.1;0=3
Homo sapiens 873035101 95;3339;101 T.0;2450;14 4 6.3 +.04; n=2
Australopithecus afficanus 11.0;3833; 128 T.0;2433;74 T.0;241.9; 142 a7
(Sts 5)
Faranthropus boisei (OH 3) 19.9:695.1; 232 27.7; 9709294 15.7; 5492, 323 20.6

Numbers displayed for the temporalis, masseter, and medial pterygoid indicate cross sectional area (CSA; cml);
muscle force (Newtons; N); and truss pretension (V) respectively. The same number of pre-tensioned trusses
representing major muscle groups was applied to each model: temporalis (30); masseter profundus (14);
masseter superfiscialis (19); medial pterygoid (17).

hrick stress: VM (MPa)
15.0000
13,504
12,0588
10,5882
21176

76471
61765
15

4 9
3.2353
17647
02041
[

Figure 1. Visual plots of von Mises (VM) stress distributions in finite element models scaled to a uniform surface arca and bite
force simulating unilateral bites at the second molar: {(a) Hylobates lar; (B) Pongo pygmaeus; () Pan troglodyies; (d) Gorilla goralla;
() Australopithecus africanus; () Paranthropus boises; (g) Homeo sapiens, Dark blue regions show no or minimal stress with stress
increasing to 15 MPa in pink regions. Highest stresses are in white regions, i.e. greater than 15 MPa.
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TUBI BUCCALI COSY Il per SL

1° MOLARE

REF
System Teeth Torque Offset Infout Width Mon Convertible
022 018
14 [(=MET) -14* +10* 05 4 BT&12-4311 BTA&11-4311
Reth 26 [=MBT) 147 +107 0.5 4 BT&12-4312 BTA&11-4312
36 =25 +4" 0.5 4 BT&12-4313 BT&11-4313
44 -25* +4° 0.5 4 BT&1Z-4314 BT&11-4314
14 -14* +10° =ROTH =ROTH =ROTH =ROTH
26 14" +10" =RCTH =ROTH =ROTH =ROTH
MeT 36 -20° (i 0.5 4 BT&22-4313 BT&21-4313
44 -20° o 0.5 4 BT&22-4314 BT&21-4314
TUBI BUCCALICOSY llperSL 2° MOLARE
REF
System Teeth Torque Offset In/fout Width Mon Convertible
022 018
14 {=HBT) =14 +10* o5 = BTT12-6311 BTF11-46311
26 [=MHET) -14* +10° 05 32 BT712-6312 BT711-6312
Roth 36 =25 +4" 0.5 3.2 BT712-6313 BT711-56313
44 -25* +4° 0.5 3.2 BTT12-6314 BT711-6314
14 =ROTH =ROTH 0.5 32 =ROTH =ROTH
T 26 =ROTH =ROTH 0.5 3.2 =ROTH =ROTH
36 -10° (i g 0.5 3.2 BTT32-6313 BTT21-6313
A4 -10° (i 0.5 3.2 BT722-6314 BT721-6314
Edgewise 16/36 o o 0.5 3.2 BTY32-631 BT731-631
265 o o 0.5 3.2 BTF32-6312 BTr31-6312




-22°
0°
0.6
2.8

-17°
0°
0.6
2.8

-11°
+5°
0.7
2.8

1°
1.1
2.75

UCI

1°
1.1
2.75

UCI

1°
1.1
2.75

UCI

1°
1.1
2.75

UCI

-11°
+5°
0.7
2.8

-17°
0°
0.6
2.8

27°
o°
0.6
2.8

o<t

Torque
infout mm
width mm

Tip

Senza |BR822-
gancio | 10454

REF | 22 | gancio | 11
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i) +6°/-5°(0°+/-7°) Roth MBT -14°(+/-7°)




® festalface®

30 4/-

v

oth MBT -7°+/-7°

=

1?—25 torque

ﬁ ® festa?face®

Roth MBT -7°

-

F-




14 24 torque

Q

E festaZface®

2 festa2face® +60/-4o(+1°+/-7°)~

Roth MBT -

Roth MBT -7°+/-7°

96




Reaia] +11°/+7°(+6°+/-7°) Roth -7° MBT +7°+/-7°




MR +12°/8°(10°+/-3%) Roth +8° MBT +10° (+/-3°)




11 21 torque

Rl +20°/+15°(17°+/-3°) Roth +12° MBT +17°(+/-3°)




37 47 torque

[ETYE | 30/.17°(-17°+/-8°) Roth -22°/-25° MBT -17°/-20°(+/-8°)




36 46 torque

. - =
& ® festa?face®




35 45 torque

RPN .30/ 1(°(-10°+/-8°) Roth -22° MBT -17° +/-8°




34 44 torque

TN .3°/..8°/-8°/-14°(-9°+/-8°) Roth -17° MBT -12° +/-8°




33 43 torque

pEpeeeel  -10°/-11°/-13°/-15°(-11°+/-8°) Roth -11° MBT -6°(+/-8°




32 42 torque

RPN _G°/°/-0°(-6°+/-8°) Roth -1° MBT -6°+/-8°




31 41 torque

RPN _G°/°/-0°(-6°+/-8°) Roth -1° MBT -6°+/-8°




TECNICA MBT Il kit comprende i tubi per | e ll molare
7 a00 |4 |arE (v |7 70
Targue
) +3L" +B‘U +4D +4\'.| +E\'J +E‘U ﬂﬂ
Tip
_ 0.8 115 |09 09 115 |os 0.8
infout mm
_ 2.8 275 |30 3.0 275 |28 28
width mm
Senza BR821- |BRB21- |BR821- |BR821- |BRS21- |BRS21- BR821-
gancio 10134 |10124 |101714 |10214 |10224 |10234 10244
Con | BR821- |- : - BR821- BR821-
18*| gancio 11134 11234 11244
Se BR822- |BR822- |BR822- |BR822- |BRS22- |BR822- BR822-
gancio i | |W SO |6 (1654 544
Cen BRB22- |- . . . BRE2)- BR822-
REF | 22 | gancio M3 11234 1%4}
2 2 2 2 2 2 2

Confeziona

Mandibolare

Mascellare




Torque -17° -12° -4° -5° -6° -&° -&° -&° 120 a7

Tip o0° o +3° o o° o o +3° o° o
infout mm 08 0.8 0.8 1.15 1.15 1.15 1.15 0.8 0.8 0.8
width mum 2.8 2.8 2.8 278 276 276 2748 2.8 2.8 2.8

! Senza | BR821- |BRE21- |BRE21- |BRB21- (BR821- |BR821- |BR821- |BR821- |BRB21- | BRE21-
- gancio 10454 |10444 |10434 | 10314 |10314 |10314 10314 | 10334 | 10344 | 10354

18| Goncio | 11464 11444 | 11434 |- : : : ikl ki R i

Senza | BR822- |BR822- |BRE22- |BRB22- (BRB22- |BR822- |BRB22- |BR822- |BRB22- | BRE22-

\/

vy

1A

gancio | 10454 | 10444 |10434 |70314 (10314 |10314 (10314 10334 | 10344 10354
Con |BR822- |BR822- |BRB22- |_ ) ; ) BRB22- (BR82J- | BRB2J-
REF |22 | gancic | 11454 | 11444 | 11434 11334 | 11344 | 11354
Confezione 2 2 2 2 2 2 2 2 2 2
Torque differenziali
SLOT | Contenuto | Conf Fcongancio | 3°/4°/57 con gancio Superiora Centrale Laterale Canino Infariore Laterale Canino
18 1Kit 28pis |BRB21134 BRA21-154 - u e - u - i i
22 |1kt 28 pes | BRA22-134 BR822-154 il e e I I s Sl R S

VB o E 3 4 T & Q)




TECNICA ROTH Il kit comprende i tubi per | e Il molare

J°

Torque

g@ festa2face® J Il kit comprende i tubi perl e ll molare
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Torque
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Asiatic Homo Erectus

Caucasic Homo Erectus

Sangiran 17, ""Pithecanthropus VIII", Homo
erectus
Discovered by Sastrohamidjojo Sartono in
1969 at Sangiran on Java. This consists of a
fairly complete cranium, with a brain size of
about 1000 cc. It is the most complete erectus

fossil from Java. This skull is very robust, with

A clinlhthr nvAaiAantinAa FAann anAd hioian £l

IN ASIA Hominids had a

flatter and larger maxilla
related to Caucasians




ASIAN HOMINIDS HAD A
FLATTER AND LARGER
MAXILLA

...ANCHE SE GLI
OMINIDI
DIFFERISCONO TRA LE
VARIE AREE

Sangiran 17, ""Pithecanthropus VIII'", Homo
erectus
Discovered by Sastrohamidjojo Sartono in
1969 at Sangiran on Java. This consists of a
fairly complete cranium, with a brain size of
about 1000 cc. It is the most complete erectus

fossil from Java. This skull is very robust, with

A clinlhthr nvAaiAantinAa FAann anAd hiian flavina




GENOMIC

ANTHROPOLOGY IS THE
TRAIN TO BRING STEM

CELLS THERAPY INSIDE
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HUMAN FACE

Felice Festa




