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Pétnieciskie uzdevumi 3. posma

1. Velkt kliskos merijumus sadarbiba ar arstiem-dermatologiem;

2. lzstradat Montekarlo simulaciju algoritmus adas optisko 1pasibu
IZpétel tuvaja infrasarkanaja spektra diapazona;

3. Sagatavot un iesniegt 2 zinatniskos rakstus.
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1. Kliniskie merijumi

39 brivpratigo adas mitruma novertejumam;

e Tika noverteta konkréta krema un seruma
ledarbiba uz adas mitrumu;

e 3 merijumi katra apgabala sakuma un péc
menesa;

» Kontroles merijumi ar Dermalab (Cortex

Technology) lericl, kas balstita uz vaditspejas
Izmainam adas virskarta

i

Rokas apaksSdelma: uz proksimalas dalas
(tuvak elkonim) tika uzklats krems, uz
dorsalas dajas (tuvak plaukstai) tika
uzklats serums.



1. Kliniskie merijumi

* [zmantotas OD vertibas pie 1450 nm maksimuma, kas visiem
brivpratigajiem bija robezas no 1.5 lidz 1.8;

OOD

* Empiriski izveléts parametrs adas mitruma raksturosanai, 10%~, kas

noveda pie 30 — 70 diapazona visiem 39 brivpratigajiem;
* Dermalab iegutas vertibas visiem 39 brivpratigajiem bija robezas no
30 - 300.



1. Kliniskie merijumi

o Merijumi sadaliti 10 grupas (katrai iericei 5):
 Labas rokas (kontroles) grupa sakuma;
 Labas rokas (kontroles) grupa beigas (1 menesi velak);
 Kreisas rokas grupa sakuma;
o Kreisas rokas krema grupa beigas (1 ménesi velak);
 Kreisas rokas seruma grupa beigas (1 menesi velak).

o Lilliefors statistikas tests Matlab programma, lai parbauditu datu
ticamibu (atbilstibu normalajam sadalijumam).



1. Kliniskie merijumi
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Adas mitruma parametru vertibu histogrammas labas rokas (kontroles) grupai beigu mérijjuma
(1 meénesi vélak) gan izstradatas maketierices, gan Dermalab gadijuma.



1. Kliniskie merijumi

e Rezultatu analizei tika aprékinatas sekojosas vértibas:
* Videéja vertiba visiem brivpratigajiem 1 ménesi vélak minus vidéja vértiba
visiem brivpratigajiem sakuma: V;
» Standartnovirze (rezultatu izkliede visu brivpratigo gadijuma vienas grupas
ietvaros) no ieprieks apréekinatas vértibas: STDy;

« Standarta klida - SEy = S\T[EV,

kur N ir brivpratigo skaits.



|lzmantojot Two sample T Test, tika iegati
sekojosi rezultati:

* |zstradatas adas mitruma novértéjuma maketierices gadijuma:

 Salidzinot labas rokas (kontroles) grupas datus sakuma un 1 ménesi vélak, tika
ieguts, ka nav novérojama statistiski ticama atskiriba (p = 0,80) starp abam
grupam;

V=0,5TD = 4; SE =0,6; N = 38.

* Salidzinot kreisas rokas krema grupas datus sakuma un 1 ménesi vélak, tika
ieguts, ka nav novérojama statistiski ticama atskiriba (p = 0,18) starp abam
grupam;

V =-1,5TD = 6;SE = 0,9; N = 38.

 Salidzinot kreisas rokas seruma grupas datus sakuma un 1 ménesi vélak, tika
ieguts, ka ir novérojama statistiski ticama atskiriba (p = 0,03) starp abam
grupam;

V =2;8TD =5;5E =1;N = 38.



|lzmantojot Two sample T Test, tika iegati
sekojosi rezultati:

* Komercialas ierices Dermalab gadijuma:

 Salidzinot labas rokas (kontroles) grupas datus sakuma un 1 ménesi vélak, tika
ieglts, ka ir noveérojama statistiski ticama atskiritba (p = 0,04) starp abam
grupam;
V =18;5TD = 43; SE =7; N = 36.

 Salidzinot kreisas rokas kréma grupas datus sakuma un 1 meénesi vélak, tika
ieguts, ka ir noveérojama statistiski ticama atskiritba (p < 0,05) starp abam
grupam;
V =61;STD = 49;SE = 8; N = 36.

 Salidzinot kreisas rokas seruma grupas datus sakuma un 1 meénesi vélak, tika
ieguts, ka ir noverojama statistiski ticama atskiritba (p < 0,05) starp abam
grupam;
V =35;8TD = 47:SFE = 8; N = 36.



Secinajumi

e Dermalab ir daudz jutigaka uz nelielam adas mitruma izmainam neka
Izstradata adas maketierice, un ar So ierici iespéjams |oti labi
salidzinat krema un seruma iedarbibu 1 menesa laika;

e Dermalab ierice neuzrada gaiditos rezultatus — pat kontroles grupas
gadijuma adas mitrums uzlabojas;

* lespéjams, ka dazi brivpratigie tomér bija lietojusi kadus mitrinosus
kréemus ar1 labajai rokai, vai ari vinu kopejais adas stavoklis bija
mainijies citu faktoru ietekme (vides temperatara, dazadi fiziologiski
lemesli utt.).



2. Montekarlo simulacijas adas optisko
1pasibu izpétel tuvaja infrasarkanaja spektra

Lieto éjalm@ieQéwalz'\%ége)s pjnaaaruma diapazonu 250-1700 nm,

ka art noradit spektralo izSkirtspeju (iedalas vértibu starp punktiem);

Noradit simulacija palaisto fotonu skaitu, no ka ir atkariga simulacijas
precizitate;

Noradit modela slanu skaitu, ka ari katra slana optiskos parametrus —
lauSanas koeficientu, izkliedes koeficientu, anizotropijas faktoru un
slana biezumu. lespéja izvéléties, kadas hromoforas atrodas katra
slant, un noradit S0 hromoforu tilpuma daju. lespeja ari modificét
attiecigo hromoforu absorbcijas koeficientu vértibas un veidu ka tiek
aprékinats izkliedes koeficients, ja rodas nepiecieSamiba;

Noradit lokala datu uzskaites rezga izmérus. leteicams rezga izmeram
z ass virziena bat vienadam ar kopéjo modela biezumu;

'It\l_(gréth lauSanas koeficientu materialam arpus modela (virs un zem
a);

lzveleties starp iespejam veikt simulacijas ar pro%_rammu mcml vai
GPUmcml (ja lietotajam ir pieejama attieciga gratiska karte un CUDA
programmatara);

Kad visi parametri ir ievaditi, tad programma izvada simulacijas
programmas ievadfailu un veic Montekarlo simulacijas. Lietotajam
attiecigi tiek izvaditi simulaciju rezultati tabulas veida — absorbcijas,
spekularas atstaroSanas, difizas atstarosanas, caurstarosanas
vertibas atkariba no vilna garuma.

lespéja salidzinat simulétos spektrus ar eksperimentali uznemtiem vai
citiem spektriem programmas vidé

‘General input parameters

Range [nml] Aviable ranges

From
8e7 900-1300.. v
To 1234 Scat. coeff. type
Mie+Ray!...
Spectral resolution [nm] lexRay e
Number of photons
100000
Save state
Number of layers
2 layers - Load state
Bin size and bin amount
Number of bins Bin size [cm]
zaxis 100 001
r axis 100 0.0
a axis 100

Refractive index [-]

Medium above 1
Medium below 1

Name of workspace variable? (coli-lambda, col2-refl )

[ inciude?

Play sound on task completion?

Create variable

External simulation mode

Auto-simulations | index | a_ | []enable?

Create input file

Run Monte Carlo simulation(s)

Read outpuit file(s)

Layer1

Absorbtion coefficient [1/cm]
Volume fraction [0:1]

03 Water
1 [ oxy-hemogiobin
1 [] Demxy-hemoglobin
1 [ melanin
01 Lipide.
0.4 Collagen
02 Elastin
1 [ other
Refractive index [-]
15
Scattering coefficient [1/cm] coefficient k
1
Anisotropy [-]
0.85
Layer depth [cm]
0.008
Layer 3

Absorbtion coefficient [1/cm]
Volume fraction [0:1]

1
1
1
1
1
1
1

1

[] water

[1 oxy-hemoglobin
[] Deoxy-hemoglobin
[1 Melanin

[ Lipids.

[] collagen

[] Elastin

[ other

Refractive index [-]

Scattering coefficient [1/cm]

coefficient k
x 1

Anisotropy [-]

Layer depth [cm]

Layer 2

‘Absorbtion coefficient [1/cm]

Volume fraction
06
1
1
1
01
0z
01
1

Refractive index []

14

Scattering coefficient [1/cm]

Anisotropy [
081

Layer depth [cm]

0.08

Layer 4

[0:11

Water

[] 0xy-hemogiobin
[] Deoxy-hemoglobin
[ melanin

Lipids

Collagen

Elastin

[] other

coefficient k
1

Absorblion coefficient [1/cm]

Volume fraction
1

1
1
1
1
1
1

1

Refractive index [

Scattering coefficient [1/cr]

Anisotropy |

Layer depth [cm]

[0:1]

[ water

[ 0sxy-hemoglobin
[] Deoxy-hemoglobin
[ Welanin

[ Lipids

[ collagen

[] Elastin

[ other

coefficient k

x 1

1250

0.44
—NALA
0.42 /,__,/ .
o~ \
~ |
0.4 \
‘.\I
0.38 \
\
|
0.36 \
\
\
0.34 \
\ 7
0.32 N\ /
0.3
950 1000 1050 1100 1150
Wavelength Totalr. Diffuser. Specularr. | Absorbance | Transmittance
1 867 0.4007 0.3607 0.0400 0.1268 0.4724 A
T 952 5000 0.4043 0.3843 0.0400 0.1230 0.4727
| 3 | s98 D.4022 0.3622 0.0400 0.1185 0.4783
T 1.0035e+03 0.4085 0.3685 0.0400 01144 04792
T 1009 0.4085 0.3885 0.0400 0.1107 0.4807
6 1.0145e+03 0.4120 0.3720 0.0400 0.1060 0.4820
7 1020 04119 0.3719 0.0400 01014 0.4387
| & | 1.0255e+03 0.4118 0.3718 0.0400 0.0958 0.4924
9 1031 0.4173 0.3773 0.0400 0.0804 0.4923
T 1.0365e+03 0.4155 0.3755 0.0400 0.0853 0.4993
T 1042 0.4175 0.3775 0.0400 0.0801 0.5024
T 1.0475e+03 0.4187 03797 0.0400 0.0748 0.5055
I 1083 0.421% 0.3819 0.0400 0.0708 0.5075
14 1.0565e+03 0.4244 0.3544 0.0400 0.0673 0.5083
T 1084 0.4237 0.3837 0.0400 0.0639 05124
16 1.0695e+03 0.4244 0.3844 0.0400 0.0621 0.5135
17 1075 0.4265 0.3865 0.0400 0.0805 0.5120
18 1.0805e+03 0.4240 0.3840 0.0400 0.0800 05181,

*Yes, Matiab does NOT support row/column selection for uitables :( You have to ciick and drag to sslect calls



Hromoforu absorbcijas koeficientu
aproksimacijas

* Hromoforu absorbcijas koeficientu 3000
vértibas aproksimeétas ar binomalajam |
Gausa sadalijjuma funkcijam (Origin 2000 -
programma), lai butu iespé&jams -
papildus precizét vélamo simulaciju 1000 -
vilna garuma diapazonu ar lietotajam |
nepiecieSamo spektralo izskirtspéju: -

* x—vilna garums

* H - spektrala intensitate 200 400 600 800
* x.—sadalijuma centralais punkts
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Pielietojums (no DOC2016 prezentacijas)
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Figure — Experimental normal skin diffuse reflectance
spectrum compared to simulated spectrum.

Significant changes took place in SC (in red):

Parameter i\tormal Dry skin Fre.sh
skin bruise
VHZO 0.42 0.33 0.52
d,um 20 15 25
g 0.85 0.85 0.85
Ciip 0.06 0.06 0.06
n 1.50 1.51 1.48




Darbs pie automatiska piedzisanas
algoritma un uzskates tabulas izveides

General input parameters Layer 1
Absorbing chromophores (Volume fraction)
*
Spectral Range® [nm] Layers S To Dekta
1 &
Instructions From 1 1 0 [] water
Create a new workspace variable with the To 1 1 0 [ Lipid
experimental data: Run
Column 1 - wavelength [nm] Resolution
Column 2 - diffuse reflectance [%] L Eerﬂ TEEE T -
= ? rom 0 clta
Include specular reflectance? Number of photons o
Workspace variable name Error limit [%&] Wax nr. of iterations 1 1 0 Refractive index n
10 10 1 1 0 Anisotropy g
Select which parameters would you like to change Bin pﬂrﬂmet:rs - - 1 1 0 Thickness d [cm]
maoun ize
Water Lipid Scattering (k) Ref. index Anisotropy Depth
1 5 || [+ 6 (| 1 6 || [+ g || O+ 6 || 1 : z axis Scattering coefficient [cm-1]
. . . . . . From To Delta Coefficient k
= 7 || Oz 7 || Oz 7 || Oz 7 | Oz A - - r axis
1 1 0 1
13 g |3 g | U3 g (|3 8 |3 g (|3 5 )
a axis (same as r)
. - . - . e . - . . . - Refractive index for medium:
) B B ) B ) B B B Above tiszue 1
Delta Deka Delta Deka Delta Delta
Below tissue 1

Scattering coefficient type

Constant v



3. Sagatavot un iesniegt 2 zinatniskos
rakstus

* lesniegts - “Optical Review”: Inga Saknite, Aleksejs Zavorins, llona
Zablocka, Janis Kisis, Janis Spigulis, “Near-infrared reflectance
spectroscopy system for non-invasive estimation of skin hydration:
A clinical study”;

* NepiecieSami papildinajumi pirms iesniegsanas - “Medical &
Biological Engineering & Computing”: Gatis Tunens, Inga Saknite,
Janis Spigulis, “Assessment of human skin optical parameters in the
near-infrared spectral range by Monte Carlo modelling”.




Paldies par uzmanibu!



