CHAPTER V

RESULTS AND DISCUSSIONS

5.1 EFFECT OF TYPES OF SILICONE RESIN ON THEIR

MECHANICAL PRO@’ ’///

5.1.1 Tensile Propertles——' 9 -—-

The effects o
properties of silicon , ‘ \
commercial RTV sili .e. RTV585, RTV\300,RTV 3480 and RTV 4503

were studied. _ ‘

In the case, aging tained of strength and modulus during
the entire experiment € Spen cal properties of the silicone
elastomers have been studied by e tensile strength as a function of
time up to four weeks whlle M—dﬁ‘ﬂe der room condition. The results

From Flgures 22 svident that the mechanical

properties of silicone efz pecimens’ moduli increase

rapidly with ﬂﬁi mﬁdﬁ ;ﬂeﬁaﬁ ome stable within 2
weeks. This ti cil nt ﬁ ical properties may
be driven by the further curing pratess or the relaxation of thegpolymeric chains
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concentration 1.0 phr because it can not form to be silicone elastomer. It can be

determine that curing agent, amounts 1.0 phr, is not enough to curing for RTV 4503.
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Figure 5.1 The time-dependent mechanical properties of silicone resin, RTV 585,
at curing agent concentration of (a) 1.0 phr (b) 1.5 phr (¢) 2.0 phr (d) 2.5 phr

(-1 week), (-+-2 weeks), (-3 weeks), (=4 weeks)
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Figure 5.2 The time-dependent mechanical properties of silicone resin, RTV 300,
at curing agent concentration of (a) 1.0 phr (b) 1.5 phr (c) 2.0 phr (d) 2.5 phr

(-1 week, (—e-2 weeks) (->-3 weeks) (4 weeks,
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Figure 5.3 The time-dependent mechanical properties of silicone resin, RTV 3480,
at curing agent concentration of (a) 1.0 phr (b) 1.5 phr (c) 2.0 phr (d) 2.5 phr

(—=1 week), (-=-2 weeks), (=3 weeks), (=4 weeks)
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Table 5.1 Tensile properties of different silicone resin types in this investigation (3 weeks)

Curing agent
concentration | Tensile properties | RTV 585 | RTV 300 | RTV 3480 | RTV 4503
(phr)
Maximum tensile 1.35 2.75 1.7 -
strength (MPa)
o .
T % Elongation 950.63 | 602.99 ;
at break (%) | \
"'-.i‘""-s_-i
0.23 -
1.80 2.59
15 479.66 550.12
0.38 0.33
axi 1.96 2.69
%Eongation Q
20 695.16 688.2 455.37 1069.44
at bréake(% LY,
AR INININEINT
Tensile modulus
Py Mbe 041 p £0.34 - 0.43/ 0.49
Elﬁ N\ dlhih/; I'!%Igl'lagl
l| faxi tensile” ! “2.78 . . 2.26
strength (MPa)
" g
. %Elongation | 3589 | 62763 | 39185 | 884.96
at break (%)
Tensile modulus
(MPa) 0.45 0.43 0.47 0.56
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From previous results, it was shown that mechanical properties become stable
within 2 weeks. Thus, in this investigation presents the mechanical properties up to 3
weeks for complete crosslink developing as shown in Table 5.1 which presents the
tensile properties of the different silicone resin types as a function of curing agent
concentration. Figure 5.5 shows effect of silicone resin types on tensile modulus at
curing agent concentration of 1.5 phr and Figure 5.6 shows tensile modulus of

silicone resin RTV 585 at curing agent concentration of 1.5 phr as a function of time .
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Flgure 5.5 shows the effect of silicone resin types on tensile modulus at the
same curing agent concentration of 1.5 phr. It is observed that the tensile modulus
increases with time and becomes stable within three weeks in all types of silicone
resin. It is clearly seen that RTV 585 is the highest modulus when observes after two
weeks. From this result, it can be confirmed that the optimal period for develop

mechanical properties of silicone elastomer is up to three weeks.
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Figure 5.6 exhibits tensile modulus of silicone resin RTV 585 at various
amounts of curing agent. It shows effect of curing agent concentration on tensile
modulus (example silicone resin RTV 585). It was observed that the tensile modulus
sharply increases with the curing agent content and curing time at room temperature
in the first two weeks. Thus, bond strength develops as the RTV curing proceeds and
this requires up to 2-3 weeks. It is the curing time for system that composes of resin
and curing agent. However, it is clearly seen from the figure that rate of curing

’7)e curing agent used.
<

reaction is not dependent on the am

2.0

-
(3]

Tensile modulus (MPa)
o =

0.0 bt

Figare 56 Teﬁllu&l{u] ‘V].%me‘i %&L’lﬂfﬁm of curing ageat

concentration (+ curing agent 1,0 phr) (—m— curing agent 1.5phr),

o pugeen b0 NN Y

Figure 5.7 shows the effect of curing agent concentration on tensile strength of
each type of silicone resin. It was observed that tensile strength of each silicone resin
was different. For RTV 3480 and RTV 4503, the tensile strength increases with an
increasing of curing agent concentration and becomes stable at 2.0 phr of the curing
agent. On the other hand, RTV 585 and RTV 300 show higher tensile strength

comparing at the same curing agent concentration.
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Figure 5.8 Tensile modulus of four different silicone resins as a function of curing

agent concentration (_A' RTV 585 )s ('O“RTV 300 )s (+RTV 3480 ) (+RTV 4503 )
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Figure 5.8 shows the tensile modulus of each silicone resin as a function of
curing agent concentration. The tensile modulus tends to increase in all types of
silicone resin when curing agent concentration increases. This means that all studied
curing agents significantly improve strength by increasing cross-link junctions of the

resulting cured elastomers, therefore, the tensile modulus increases rapidly [22].

From Figure 5.5-5.7, they can conclude that the rate of curing reaction is not
depend on the amount of the curin sed and the optimal period for develop
mechanical properties of silicone QE‘IW three weeks. Thus, the properties
comparison of silicone resh&\

. T —
presents the effect of silicone-wre

odel is shown in Figure 5.9. It

tain behaviors at constant curing
agent concentration of rve that the tensile strength

igher than RTV 300, but it is

i

and percentage of elongg tly
&N %‘%a:d RTV 3480 are worse
3480, s s the worst mechanical

clearly seen that the meche
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Figure 5.9 Effect of silicone resin types on stress-strain behaviors at constant

curing agent concentration of 1.5 phr after three weeks ( RTV 585 ),
(™ RTV 300 ), (=-RTV 3480 ) (* RTV 4503 )
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ow that decreasing the amount of curing agent leads to the
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out of trend. It can imply that the amount of curing agent 1.0 phr is not enough for
chemical crosslinking so the result shows increasing of percentage of elongation at
break at curing agent amounts 1.5 phr. As the same way of RTV 4503, it can imply
that the suitable of curing agent concentration is 2.0 phr. Thus, the increasing of
percentage of elongation at break is also corresponding to the sharp increasing of
tensile strength and tensile modulus at curing agent concentration of 1.5 phr in Figure

5.7 and 5.8, respectively.
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From Figure 5.9 shows effect of silicone resin types on stress-strain behaviors
at constant curing agent concentration of 1.5 phr after three weeks, it can also be
concluded that the most appropriate silicone resins for fabricating breast-training
model are RTV 585, RTV 300 and RTV 4503 due to the relatively high elongation
obtained.

5.1.2 Hardness

Hardness measuremen deformations at the surface. The

of silicone resins is shown in

4 S . X
and RTV 300 gave significantly
all cases as the curing agent concentration

reases with curing agent

effect of curing agent co
Figure 5.11. The result s
higher hardness values

was increased by 0.5

the previous results. e curinglagent concentration of 1.5 phr of RTV 585
presents the mechanic :

selected to imitate the skin'
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Figure 5.11 Effect of curing agent concentration on silicone elastomer hardness

of different silicones (*~RTV 585), (-=~RTV 300), (**"RTV 4503)
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5.1.3 Tear Strength Properties

One major shortcoming of the currently used breast model is the ability to
resist tear. From the previous results, tear strength was; therefore, in the three types of
silicone resins. Figure 5.12 shows the elastomer’s examined tear strength as a function
of percentage of elongation at three kinds of silicone resin on curing agent
concentration 1.5 phr. It is found that tear strength of RTV 585 is the highest value
with 32.4 N/mm. and percentage of el
that RTV 585 is suitable for imi
and tougher than RTV 58 :

40

/i)n at break is 234.3 %. So it can confirm

// gn the contrary, RTV 4503 is softer

00 as the low tensile modulus.
T ——

w
o

Tear strength (N/mm)
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(o RTV 300), ( » RTV 4503)

From results of hardness and tear strength, both show that RTV 4503 is not
suitable for fabricating breast-training model. Another important property evaluated
via the mechanical test is the crosslink density and molecular weight between

crosslink.
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5.1.4 Determination of Crosslink Density

Crosslink density, typically given as the average molecular weight between
crosslinks(M,), is an important factor governing the physical properties of cured
thermoset resins. However, the absolute crosslink density can only be obtained when
accurate values of the Flory-Huggins polymer-solvent interaction parameter are
available. For thermosets one frequently employed method is to calculate M, by using
region.[23,24].

he crosslink density and molecular

the value of modulus in the rubbery pl
According to Rubber Ela: '

weight between crosslinks

Equation 5.1 and 5.2 [25,

use of the relationship shown in

..(5.1)

.(5.2)

M, is the number-averag S u.r-J,r cular: ‘of the chain between two junction

points, p is the density of 51 e

highly crosslinked networks, chain
et :

entanglements are notip
crosslink density ang.th:
kinetic theory of rubb@elastlm y (Equa

o 91219 SN NS

Vi average crosslink en51ty mole/c

aWﬁaﬁmewwmaa

The effect of silicone resin types on crosslink density and molecular weight

i o1, the relationship between

'l"-'- expressed by using the
Here @= E/3 is used [27].

between crosslink at curing agent concentration of 1.5 phr as a function of time are

shown in Figure 5.13 and 5.14
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Figure 5.14 Effect of silicone resin types on molecular weight between

crosslink at curing agent concentration of 1.5 phr as a function of time
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Figure 5.13 and 5.14, RTV 4503 show crosslink density and molecular weight
between crosslink compare with those of silicone types. Figure 5.13 shows the change
of crosslink density as a function of time of silicone resin types. It is noted that RTV
4503 presents the lowest crosslink density. Figure 5.14, the highest molecular weight
between crosslink of RTV 4503 is consistent with the crosslink density. This may be
molecular chain of RTV 4503 is longer than other so reactive group is fewer. It causes
a lower of crosslink density.

From the previous results, the

onfirm that RTV 4503 is not suitable for
fabricating for breast-training m |

300 are only two silicone resin

AU ININTNYINT
RINNIUUNIINIAY
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5.2 THE SPECTROSCOPIC CHARACTERIZATION OF
SILICONE RESIN

To imitate the real human breast, two layers of breast model with different
elastomeric composition were proposed. The outer elastomeric layer acts as a human
skin while the interior portion composes of gel-like silicone elastomer to imitate

human dense connective glandular and adipose tissue. Besides, the model contains

highly crosslinked irregular shaped si W elastomer to function as breast tumors

@ 585 is the most suitable for
hlgh modulus whereas RTV
becau great elastic property.

within the interior portion.
From previous re
imitating skin layer becau

300 is suitable for imitati

FT-IR spectra wer v forthe molec “structure characterization of the

silicone resin. FT-IR spectrd of PR  RIEY V 300 and silicone oil are
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Figure 5.15 FT-IR spectrum of silicone resin RTV 585 (for skin layer)
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The strong peaks of PDMS are identified and determined by means of their IR
spectra; the Si-CH3 and Si-(CHj3), groups absorb at 1259 and 800 cm™, respectively.
The low frequency peak near 450 cm™ is assigned to Si-O-Si out of plane bending.
The bands at 800 cm™ and 1000-1200 cm™ are ascribed to Si-O-Si symmetric and
antisymmetric stretching vibration. The bands detected at 2962 and 2904 cm’ are
assigned to antisymmetric and symmetric C-H stretching modes, respectively, of the
Si-CHj3 groups on PDMS. The peaks at 2850-2990 cm” have been assigned to CH;
and CH, [28]. .

Figure 5.15, 5.16 and 7 ¢ how sithi orbance spectra from 400 to 4000
cm™. This is due to the fa hat R

probably different in mole

5.2.1.2 Curing agef

In this work, € orm crosslinkages at room
temperature, is u \ ows FT-IR spectrum of
ndensation curing system. For
Figure 5.19 and Figure 5.2 e FT-IR 8] of curing agent of silicone resin
(RTV 585) and FT-IR spectruiii of curimg agent of silicone resin (RTV 300),

RN T

respectively. From comp irug he same, as spectrum of

fhat/are used in this work is

g
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tetraethoxysilane. m
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Figure 5.20 FT-IR spectrum of curing agent of silicone resin ( RTV 300 )
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5.2.1.3 IR Spectra of silicone elastomer curing process
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Figure 5.21 IR spectra of RFY 585 curi ncess at curing agent concentration
1.5 phr as a function of time ¢S min), in), (15 min), (20 min),
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Figure 5.21 exhibits,the crosslinkingyreaction of the spectrum of RTV 585 at

5102015 b Y Kbty ol ionime om

20 min, the bafid intensity at 1024- ‘1085 cm’ also increases rapidl q}, as seen in the
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Figure 5.22 IR spectra for silicone elastomer RTV 585 (skin layer) at curing
agent concentration of 1.5 phr as a function of time: (a) Spectral region 400-
900 cm™ (b) Spectral region 900-1600 cm™ (c) Spectral region 2700-3200 cm’
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From figure 5.22 a-c, each part of this figure represents a spectrum of the same
condition of silicone elastomer in a different spectral region, each trace is the
spectrum of the PDMS at various curing times. Figure 5.22 (a), illustrates the band at
800 cm™ assigned to the symmetric stretching modes of the Si- (CHs), [30]. The band
intensity of the Si- (CHs3), increase from 5 to 20 min results from formation of the Si-
(CHs;); of the polymerization reaction.

Figure 5.22 (b), represents the spectral region from 900-1600 cm” for the

same reaction. As curing times incr S 5 to 60 min, the band intensities of the
Si-O stretching modes at 1024 ¢m an etching modes at 1085 cm-1 also
increase. It indicates the ing s of &g band from 5 to 20 min as a
result of the formulation of the-S1=C fties~on th e other hand, beyond 20 min,

the of Si-O and Si- (CHa)? sir€iching “.‘ intensities are stable. Figure 5.22 (c),

indicates the decrease g -\ m”. When reaction time

increases up to 20 min, th / his band de s “This band is attributed to
the C-H deformation modes oft! §}' OTQ ‘ DMS.

Quantitative FTAR analysis ' ws'that the link process of the silicone

resin RTV 585 at the ¢ hr increases for the discharge

times up to 20 min. This rez polymerization so small molecular

functional groups rapidly loss -------- action. Although polymer may be not

formed completely. -

T X

B 2
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5.3 PROPERTIES OF SILICONE RESIN FOR FABRICATING A
SKIN LAYER OF A BREAST TRAINING MODEL

5.3.1 Crosslink Density and Molecular Weight between Crosslink

From our previous results, we can clearly see that RTV 585 is the best

candidate with most properties suitable for imitating a human skin layer and it has

resin, RTV 585, asa funw
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Figure 533 Crosslink density of RTV 58S as a function of curing agent

concentrations (+ curing agent 1.0 phr), (—.— curing agent 1.5 phl’),

o~ curing agent 2.0 phr), (—* curing agent 2.5 phr)
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Figure 5.23 suggests an increasé in cr ensity with increasing curing
agent concentratio ‘,"—‘ 24 réase in molecular weight
between crosslink wit casing uring agent. Moreover, crosslink

density and molecular yelght between crosslmk were developlng as the curing
proceeded an 1fmhll usmg curing agent
concentration ﬁ%:gf aﬂ;gbe e most 51§]able composition for fabricating
a brean,&I vgﬁb l*f%ﬂ Elqpf/ﬁf its crosslink
density. ﬂq’ﬂ mm ﬂ
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5.3.2 Effect of Temperature on the Mechanical Properties of the Silicone

Elastomer

From this experimental result, it was found that the mechanical properties of
silicone elastomer increased rapidly with time at the beginning of the experiment and
became stable within two weeks. Figure 5.25 shows the stress-strain behavior of

silicone resin RTV 585 at curing agent concentration of 1.5 phr when treated at

elevated temperature for 1 hour. The lgs used were fully cured and were stored
under ambient condition for three we =k }

N

4.0 |
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Stress (MPa)
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¢ %Stral

tiguréd ¥ ekl b bbbl iﬂ’l’l RHVE 5L e

concentratlon of 1.5 phr as a function of temperature (¢ room temperature),

(@ 50°C ), (®75°C), (®125°C), (X150°C)

From Figure 5.25, it is evident that the heat treatment showed negligible effect
on mechanical properties of the fully cured silicone elastomers. This experiment was
performed in order to confirm that there are no other factors i.e. physical or chemical

aging, affecting the modulus of the elastomer under evaluation. Thus, it can be
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concluded that measured modulus of silicone elastomer can directly be related to

crosslink density of the polymer network.

5.3.3 Mechanical Properties of Human Skin

Skin Layers [31,32,33]

The skin is composed of sev s. The lowest layer is called the dermis.

This layer is composed of od vessels, nerve endings, hair

follicles, and sweat and oi top layer of skin is called the

epidermis. This is the s
dermis. The thickness o \ ¢, sex, and the location on the
body of the skin. For example pidern \\- erside of the forearm is about

5 cell-layers thick. The ents ¢ .\\ n skin is given as [34]:

Skin l 7

0<ggin< (

his layer rests on top of the

0. 688skm< 1 __,/ : 157.13

Notes: Ductal carcineina (S

Several cell typesgarg, present in the epidermis. The epidermis consists of many

layers: The stﬁluuﬁe@ %E{ ‘ﬂﬁ §W E] ’qiﬂt'}d epithelial cells in

multiple layers. % hese layers are called keratinized layers because of the build-up of

ol T B AN R

The modulus of our breast model’s skin layer is approximately 3.3 MPa and is
close to that of the real human skin at small strain (as shown in the above table). Since
most breast-training models are used at relatively low percent elongation, this

property can be accepted for this application.
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5.3.4 Gelation Using Rheological Measurement

Rheological behavior of substance is controlled directly by molecular
structure, crystallinity, cross-linking, and polydispersity. The storage modulus is a
measure of a sample’s ability to store energy, and is called the elastic modulus.
Elasticity is controlled by molecular structure, most notably molecular weight,
molecular weight distribution, as well as cross-linking or branching.

The objective of this study is to 1

logy as a tool to determine the sol-gel

.

esin. The effect of curing agent
A@s examined and displayed in

transition, the so-called gel p

concentration on the gel ti icope é
Figure 5.26 7’/ | \
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Figure 5.26 Effect of silicone oil concentration on gel time of silicone resin RTV 585

at various curing agent concentrations (—o—curing agent 1.0 phr)

(—=—curing agent 1.5 phr) (—+—curing agent 2.0 phr) . ASTM D2471
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Figure 5.26 presents effect of silicone oil concentration on gel time of RTV
585 (skin layer) at various curing agent concentrations. The result showed that the
resin’s gel time increased as the silicone oil (modifier) increased. This can be
explained as due to the fact that the silicone oil, which is a non-reactive component,
suspends in the silicone resin showing the dilution effect to the resin mixture resulting
in retardation of network crosslinking. Generally, it can be seen that the change in gel
time depends on the concentration of the curing agent. In this study, it was observed

that the gel time of curing agent at 1.6 phir. was similar to the gel time with 2.0 phr of

curing agent. On the other han , it ok muehdonger time when the amount of curing
agent was 1.0 phr. To obtaifi a reas urﬁtpe suggested amount of curing
agent was; therefore, :? istics of our artificial skin layer
(RTV 585) is shown i <. 7
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Figure 5.27 Dynamic moduli as a function of time for skin layer (RTV 585) at

curing agent concentration of 1.5 phr (7 Storage modulus) (- Joss modulus)
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From Figure 5.27, the storage modulus (G') and the loss modulus (G”) at a
fixed frequency (1 Hz.) as a function of curing time are shown. In this study, the G'-
G" crossover was used as a gel point. At this point, G’ surpasses G” though both
moduli keep increase steadily. However, the increase of G” becomes relatively slow
comparing to G’, indicating the formation of an elastic network structure. Beyond the
gel point, elastic effects dominate, since the network is capable of storing energy. This
is why G’ increases at a more rapid rate than G” at longer time. Eventually, G levels

steadily as the sample becomes ¢t -linked by covalent bonds. The gel

time of our elastomer from this plo
The effect of ¢
silicone resin RTV 585 and & is lllustrated-in Figure 5.28.

ésooog '
fﬂumvm NN

ai’mmﬂituwn‘wma‘ﬂ

Curing agent concentration (phr)

Figure 5.28 Effect of curing agent concentration on gel time for different
silicone resin (A RW 585 ), ( o RTV 300 )
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Figure 5.28 shows the effect of curing agent concentration on gel time of two
types of silicone resins used to fabricate the breast model. From the results, the gel
time decreased with increasing curing agent concentration due to the increasing rate
of the crosslinking reaction. Moreover, the rate of the crosslinking of RTV 300 was
found to be faster than RTV 585. RTV 300 is; therefore, suitable for fabricating the
interior portion of breast model because it can compensate the retardation reaction

from the addition of silicone oil in this part.
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Figure 5.29 Eﬁ&ﬂ ﬂq ﬂﬁ mm sz;}ﬂeﬁ!ﬁkw 585 (for skin

layer) at curing agent concentratlon
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585 at curing agent concentration of 1.5 phr. The gel time decreases when curing
temperature increases. This means temperature can significantly accelerate the curing
process of this silicone elastomer. The behavior is found in typical RTV systems and

is useful in some applications to minimize the processing time [35].
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5.3.5 Prediction the Gelation Process

From the previous results, it is observed that temperature can accelerate the
gelation of silicone elastomer. An Arrhenius model is frequently used to predict the
gelation process of crosslinked network [36]. The relation between gel time, ty, the
temperature is given by the following equation 5.3:

..(5.3)

where A is a freque

. astant), ion energy with a unit in
kJ/mol, R is a gas con: afid I i temp » h\\\\
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Figure 5.30 Arrhenius plot of gelation behavior of silicone resin RTV 585 at the
curing agent concentration of 1.5 phr. (for skin layer)
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Arrhenius plot of this gelation process in Figure 5.30 shows slope or activation
energy and constant value in the gelation process of curing silicone elastomer. It
shows the plot yields a constant A = 7.768 x 10™ s and activation energy, AF = 29.5
kJ/mol The values are in good agreement with those of typical RTV resin reported
elsewhere [37]. Therefore the gel equation for predicting the gelation process of our

silicone elastomer at the desirable temperature can be given by the following equation
5.4:

e (5.)

temperature can acceleig . Furthermore, mechanical

properties of silicone ¢ | e at 75 °C were studied.
Figure 5.31 shows strgs§=straingbghavior of sili RTV 585 at curing agent

concentration of 1.5 phrat vz et uri perature 75 °C.
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Figure 5.31 Stress-strain behavior of silicone resin RTV 585 (for skin layer) at

curing agent concentration of 1.5 phr at various cure time for curing temperature

75 °C (= 8 hours), (-~ 12 hours), (+-14 hours), (= 3 weeks at room temperature)
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From Figure 5.29, it shows that a fast process for PDMS networks is
developed which is potentially important from the standpoint of commercial
application. Figure 5.31 presents the stress-strain behavior of silicone resin RTV 585
at curing temperature 75 °C as a function of cure time. It is observed that the tensile
strength increase with cure time and after approximate 14 hours, the stress becomes

slightly increase. From this result observes that the percentage of elongation of heat-

treated silicone elastomer trend to decrease when compare with curing at room
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5.4 PROPERTY ANALYSIS OF SILICONE RESIN FOR
FABRICATING INTERIOR PORTION OF BREAST TRAINING
MODEL

Gel time of the breast model’s interior portion (plasticized RTV 300) is

illustrated in Figure 5.32.
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incremefit of silicone oil concentration. On the other hand, the modulus can be

inner layer a

significantly decreased with increasing silicone oil concentration. This implies that
the silicone elastomer’s properties can be altered from hard to much softer material

when the appropriate amount of silicone oil concentration is added.

Gel time (sec)
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Figure 5.33 and Figure 5.34 show the effect of curing agent concentration and

silicone oil concentration on gel formation of interior layer (RTV 300).
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pronounged at higher oil content. The effect of silicone oil concentration on gel time

of inner portion of breast model at various curing agent concentrations is shown in

Figure 5.34.
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Figure 5.34 indicates an e oil content slightly influences the
gel time when compé ge in the curing agent/concentration as seen in
Figure 5.33. The fi u-- o is use properties of silicone resins to

yield soft-humanlike l which can be obtained elther by lowering the curing agent

concentration, ﬁt ﬁﬁﬁl)ﬁ! %‘W ﬁltl n of silicone oil with
lesser effect o en's ﬁ W %J ﬁ %

The 1nter10r portion of this breast model is.a gel-like matemial. Consequently,
v DT PEBT BT 5 Y18 e e
specimefl. The method that was used in this work for the property evaluation of the
interior portion of model is the statistical analysis by breast cancer experts. The results

of this analysis are shown in Table 5.2
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Table 5.2 Breast model samples for statistical analysis by breast expert examiners

*Sample No. Silicone oil concentration | Curing agent concentration

(phr) (phr)
L 130 G
2. 130 1.4
3. 130 13
4 120 | L5
- 1.4
& , 1.3
7 7 | 1.5
% \ 1.4
9.

l’d ,. 1.3

* same composition a of

Members of the breast mod

Faculty of Nursing
1) Assoc. Prof. Dr. Puan

2) Assist. Prof. Dr. ‘~"'£v’; hada Ratchukul ')

3) Dr. Chompunut So;ﬁa:ee m

Faculty of Medicine

M WA NN
CU Hospital

S’MWWWﬁﬁmmmma d

Note: alﬂexperts are affiliated with CU.

Table 5.2 shows the breast model samples for statistical analysis by breast
expert examiners. Firstly, all nine specimens were preliminarily investigated by the
experts number 2 and 3 to select the samples that closely imitate the human breast.
Three models out of those nine specimens were recommended by the examiners for

further evaluation. They are sample No. 1, 2 and 3.
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Poll results of breast model
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composmon of interior portion is the composition of model sample No. 3. From the
polls show the percentage of size, color and shape of model No. 3 are higher than 80
%. Thus, it implied the best elastic property, which was compared with others.
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