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Lewis E.N., Carroll J.E., Clarke F.: 2

A near infrared view of pharmaceutical formulation analysis.
NIR news 12(3), 16-18 (2001)
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Egér a Marsrol — az elv... 44

Itt mar aktiv: Sokszor csak Korai észlelés
IR besu- a bonc- és terapia:
garzas, DE asztalon latjuk | | jobb esélyek.
roncsolas- az Alzheimer- NIR kamera

mentes kér allapotat. seqit.
Near-infrared
Golde T.E., Bacskai B.J.: 3

Amyloid deposits can be rapidly detected in the brains of living mice using a novel ligand and near-infrared fluorescence imaging.
Nat. Biotechnol. 23(5), 552-554 (2005)
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Egér a Marsrol — ... és a gyakorlat

30 min 60 min 120 min 240 min

Hintersteiner M. et al.:
In vivo detection of amyloid-3 deposits by near-infrared imaging using an oxazine-derivative probe.
Nat. Biotechnol. 23(5), 577-583 (2005)
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Selyemhernyo szexalasa — az ely, ...
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Sumriddetchkajorn S., Chakkrit Kamtongdee C.:

Optical penetration-based silkworm pupa gender sensor structure.

Appl. Optics 51(4), 408-412 (2012)
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Selyemhernyo szexalas — ... a ,,vas” ...| 2:¢
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mobil lehet.
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Close Up View

Sumriddetchkajorn S., Chakkrit Kamtongdee C.: 6
Optical penetration-based silkworm pupa gender sensor structure.
Appl. Optics 51(4), 408—-412 (2012)
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Selyemhernyo szexalas —
... €s a kimenet

(b) (b)
Sumriddetchkajorn S., Chakkrit Kamtongdee C.:
Optical penetration-based silkworm pupa gender sensor structure.
Appl. Optics 51(4), 408—-412 (2012)
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Vénaszkenner

http://mwww.newsweek.com/2015/01/16/making-blood-draws-easier-friendlier-needle-296317 .html
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Mikro/makroszkopos képalkotas —
fo pontokban

e Par/tiz mikrométeres nagysagrendek(t6l) par centiméterig

e Lathato kép: vizsgalando tertilet megkeresése, majd (N)IR mérés

e Nem, vagy csak ,kis” mintael6készitést igényel: rutin...

e Kilonb6z06 merési modok: heterogen mintak kénnyebb vizsgalata

Meddig tart?
Mas megoldas
lehet j6...
(bemozdult
fénykép)

egy pont tébb pont terilet

Stefano Pera: Selection of the proper accessory for MID-IR & NIR, 2009. (PKI presentation)
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Mikro/makroszkopos képalkotas —
sok pont = vonal (1D), térkép (2D)
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PKI: Spectrum Spotlight FT-IR Imaging System Tutorials. (SpectrumIMAGE software) 10
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Mikro/makroszkopos kepalkotas — FPA

videotelefon
fejlesztése
(AT&T): 1969!

e FPA (Focal Plane Array)

Kepler
drtavesoé:
95
megapixel

https://en.wikipedia.org/wiki/Charge-coupled_device 11

http://www.nasa.gov/mission_pages/kepler/multimedia/images/kepler-focal-plane-assembly.html
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Mikro/makroszkopos kéepalkotas — T | 22¢¢

Axel Rau: Chemical Imaging in characterization and troubleshooting of pharmaceutical materials, 2009. (PKI presentation)
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Mikro/makroszkopos képalkotas — R-ek

spekularis diffuz
reflexio reflexio

mintafjelszin minta;felszin

Axel Rau: Chemical Imaging in characterization and troubleshooting of pharmaceutical materials, 2009. (PKI presentation)
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13
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Mikro/makroszkopos képalkotas — Ge

Axel Rau: Chemical Imaging in characterization and troubleshooting of pharmaceutical materials, 2009. (PKI presentation)
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Eredetiségvizsgalat vs.

makro (NIR)
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Technologiai probléma vs. imaging |. eess

» Képalkotas NIR tartomanyban:
nincs roncsolas

* 400 x 400 pm méretl méresi tartomany,
6,25 x 6,25 um méretl képpontokkal

* 64 x 64 pont, azaz 6sszesen 4096 pont,
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Gergely Szilveszter és Kontsek Endre (BME ABET)
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Technoloégiai probléma vs. imaging |.:

korrelacios térképek (2D és 3D)
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Technologiai probléma vs. imaging ll.

e transzmisszids kép (a) a transzmisszios, ill.
reflexios kép (b) a mikro ATR felvétel el6tt

Gergely Szilveszter (BME ABET)
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Technologiai probléma vs. imaging Il.:
korrelacios térkép: min. vs. max. R?
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Gergely Szilveszter (BME ABET)
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Technologiai probléma vs. imaging Il.:
Makro ATR (UATR) vs. mikro ATR (im.)
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Gergely Szilveszter (BME)
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Technologiai probléma vs. imaging Il.:
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Technologiai probléma vs. imaging Il.:
megjelenitési lehetoségek
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C o , . | see.
Technologiai probléema vs. imaging Il.:| sese
elényok és hatranyok o
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Gergely Szilveszter (BME ABET)
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Csomagoléanyag — ,,as is”

Gordon Péter (BME EFI-labs)
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Csomagoloanyag — fénymikroszkop

belsé rész

129.9 um

Gordon Péter (BME EFI-labs)
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Csomagoloanyag — IR mikroszkop ooo
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Csomagoloanyag — elokezelések

RICES

110

&

%T

0

2

< CO2 és vizg6z

40000 3800

3200

spectrum 1 at -1, -82 (a)
spectrum 2 at 1. 66 (a)
spectrum 3at-1, 49 (a
spectrum 4 at -1, 29 (a}

. f
5
1
‘ J
=
5
s
!
&
=82
40000 000 200 2500 240 2000
Waveny @
spectrum 1 at -1, -82 (a - [ atmospheric correction 1}
spectrum 2 at -1, -66 (a - [ atmospheric correction 1} =
spectrum 3 at-1, 4%(a-[ i}
spectrum4at 1.29(a-[ i}
0
n

40

2

40000 3800 3200 2800 2400 2000 1800 1600 1400 1200 1000
W

spectrum 1 at -1, -82 (a - [ atmospheric correction ][noise reduced
spectrum 2 at 1. -66 {a - [ atmospheric correction [noise reduced
spectrum 3 at -1, 49 {a - [ atmospheric correction I[noise reduced!
spectrum 4 at-1.27 (a-[ Iinvise reduced])
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Csomagoloanyag — azonositas I.

A | Resuits Table| Search

Source Spectra Search Results:  Search Hit List
| Sample Name Range Search Score  Search Best Hit Search Best Hit Description | £8 | Search Score
PR Spectrum 1at-1, -82 (A - [ Atmospheric Correction J[noise reduced]) | Overlap 7 PET - POLIETILENTEREFTALATO Y 0.971406
2 Spectrum 3 at -1, -49 (A - | Atmospheric Correction J[noise reduced]) = Overlap 0.955638 PO0050 PA6/6 - NYLON &/6 (POLI ESAMETILEN ADIPAMMIDE) 2 0.938654
3 Spectrum 4 at -1, 27 (A - [ Atmospheric Correction J[noise reduced]) Overlap 0,954542 APDD4S POLYETHYLENE HIGH DENSITY n 0918885
4 0.903917
5 0.89912
6 0.827124
7 0826563
8 0.789761
g 0,798527
19 0787293
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Search Reference Spectrum Description

PET - POLIETILENTEREFTALATO

VESTODUR - PBT - POLI (1.4-BUTILEN TEREFTALATO)

PCT - POLI{1,4-CICLOESANDIMETILEN TEREFTALATO)

LEGA PET PC (POLIBUTILENTEREFTALATO-POLICARBONATO)
ELASTOMERO TERMOPLASTICO COPOLIESTERE - HYTREL 4056

POLY (1.4-CYCLOHEXANEDIMETHYLENE TEREPHTHALATE)
POLY(1.4-BUTYLENE TEREPHTHALATE)

VITEL - POLIESTERE TERMOPLASTICO, LINEAREALTO PESO MOLEC .
ISRO0044.SP ISRO0044 MYLAR FILM, POLY(ETHYLENE TEREPHTHAL.
ISRO0123.5P ISR00123 POLY(1.4-CYCLOHEXANEDIMETHYLENE TERE.

Accept as Best Hit Mixture Search ‘
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"
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Libraries cm-1
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—_— Spectrum 1 at -1, -82 (A - [ Atmospheric Correction ][noise reduced]) Spectrum 1at -1, -82 (A - [ Atmospheric Correction ][noise reduced])
»——P00067 PET - POLIETILENTEREFTALATO

©  Clickheretoview errors that occurred during search.

Gergely Szilveszter (BME ABET)
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Csomagoloanyag — azonositas lI.

| A | Results Table| Search

Source Specira Search Results:  Search Hit List
| . Sample Name Range Search Score  Search Best Hit Search Best Hit Description | £8 | Search Score Search Reference Spectrum Description
1 Spectrum 1at -1, -82 (A - [ Atmospheric Correction |[noise reduced]) Overlap 0.971406 POD067 PET - POLIETILENTEREFTALATO 1 PAB/6 - NYLON &/6 (POLI ESAMETILEN ADIPAMMIDE)
PINY Seectrum 3 &t -1, -49 (A - | Atmospheric Correction Jinoise reduced]) | Overlap 5 PA6/6 - NYLON 6/6 (POLI ESAMETILEN ADIPAMMIDE) 2 0.912045 NYLON 6 (POLYCARPROLACTAM)
3 Spectrum 4 at -1, 27 (A - [ Atmospheric Correction J[noise reduced]) Overlap 0,954542 APDD4S POLYETHYLENE HIGH DENSITY 3 0910269 NYLON 6/2 (POLYHEXAMETHYLENE NONANEDIAMIDE)
4 0.901299 NYLON 6/6 (POLYHEXAMETHYLENE ADIPAMIDE)
5 0.884322 PAG - POLIAMMIDE € - POLICAPROLATTAME
6 0.866462 NYLON 6/12 (POLYHEXAMETHYLENE DODECANEDIAMIDE)
7 0,844453 PAT1 - POLIAMMIDE 11 - POLIUNDECANOAMMIDE
8 08379 NYLON 6/10 (POLYHEXAMETHYLENE SEBACAMIDE)
9 0.818221 ISRO00S0.SP ISRO0060 DARTEK FILM, POLYAMIDE, PMA, TRAN
10 0814422 NYLON 11 (POLYUNDECANOAMIDE)
Accept as Best Hit Mixture Search
o _— Additional properties of PO0050
I%J 1107 Property Information |
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>—Spedmm 3at -1, -49 (A - [ Atmospheric Correction ][noise reduced]) Spectrum 3 at -1, -49 (A - [ Atmospheric Correction ][noise reduced])
»——P00050 PA 6/6 - NYLON 6/6 (POLI ESAMETILEN ADIPAMMIDE)

©  Clickheretoview ermors that occurred during search.
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Csomagoloanyag — azonositas lll. 11T
000
(X J

| A | Rosuls Tobe | Search | :
Source Spectra Search Results: Search Hit List
| el . Sample Name Range Search Score  Search Best Hit Search Best Hit Description | 8 | Search Score Search Reference Spectrum Description
1 Spectrum 1 at -1, -82 (A - [ Atmospheric Correction J[noise reduced])  Overlap 0.971406 POD0E7 PET - POLIETILENTEREFTALATO LY 0954542 POLYETHYLENE HIGH DENSITY
2 Spectrum 3 at -1, -49 (A - [ Atmospheric Correction J[noise reduced]) Overlap 0955638 PO00S0 PA 6/6- NYLON 8/8 (POLI ESAMETILEN ADIPAMMIDE) 2 0.937298 LACQTENE 1070 TOTAL PETROCHEMICALS- PE BASSA DENSITF SEN
LR Spectrum 4 at -1, 27 (A - [ Aimespheric Correction Jincise reduced])  Overlap 0,954542 POLYETHYLENE HIGH DENSITY 3 0937014 PE OSSIDATO - POLIETILENE OSSIDATO
4 0,936059 CYCLOHEPTANE
5 0,933588 LLDPE - POLIETILENEPS 79
g 0,916086 GASOLIO TALQUALE
7 4 0.915438 POLYETHYLENE, OXIDIZED ACID NUMBER 15 MG KOH/G
8 0.915308 1\WXD0077.SP IWXD0077 BEESWAX POLISH, CLEAR, LIBERON ‘\WAXES, .
g 0912723 GASOLIO CON 2.1% DI BIODIESEL
10 0911921 1WXD00BE.SP 'wX00088 CARNAUBA WAX, STRAHL & PITSCH, SP 2216.
Accept as Best Hit Mixture Search
1
# s Additional properties of APO049
o 00— TT———————\ = = = S = Property  Information
A, | — e \ e e ———————
-] 951 o \ ;
M, 85 \ I v :
@2 w0 1l o
o 75 | [ #
j N .
= \' 2
= 61 ' :
1025 — R e Y Bl .
A' J /—-—/ﬂ_ bl /‘—\_f—ﬁ——*\_‘__,_,_,_._,ﬂ_..__—._.._-—«_v___».«_,—._u_b_ {.:
80, / - ‘
T0H ‘
= \ u :
e 50 & . s
404
20
o PE
4000 3500 3000 2500 2000 1750 1500 1250 1000 750
Pesiin-Elmer ATR of Polymers Library cm-1
Name Description
> Spectrum 4 at -1, 27 (A - [ Atmospheric Correction ][noise reduced]) Spectrum 4 at -1, 27 (A - [ Atmospheric Correction ][noise reduced])
»—— APOD4D POLYETHYLENE HIGH DENSITY
] Click here to view errors that eccurred during search.

Gergely Szilveszter (BME ABET)
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Csomagoloanyag — SEM

C

MAG: 1000 x HV: 20.

Mit keres a
mintaban a
Cl és Ti?
Nyomdafes-
ték, ragaszto

Map data 1038 20 um | Map data 1038 20 um § Map data 1038 20 pm j Map data 1038 20 ym

MAG: 1000 x HV: 20.0§ MAG: 1000 x HV: 20.0] MAG: 1000 x HV: 20.

Gordon Péter (BME EFl-labs)

32



© Gergely Szilveszter, BME ABET, 2015

000
0000
o000
Altesti dolgaink — ko kovon 11
o
(epz-ij,\ileekse-,
huagyko)
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Bende Balazs (BUC)



© Gergely Szilveszter, BME ABET, 2015

Altesti dolgaink — spektrumok es PCA

A koéalkotok
spektrumai,
eloszlasa.

standardok

ammonium-hidrogén-urat (au), hugysav (hs),

natrium-hidrogén-urat (nu), xantin (x)

100
90 -
80
70 +
60 -
50
40 -
30 A
20 A

10
4000

T (%)

3500 3000 2500 2000 1500 1000 500

hullamszam (1/cm)

Projection of the variables on the factor-plane ( 3x 2)

%

nu_B

Factor 2: 6,49%

x A
o]

x e

6 -4 -2 0 2 4 6
Factor 3: 5,18%

T (%)

8, Active

50
400

,43%

Factor 2:

mintak
2837, 2838, 2839,
2893, , 2940

1.4
1.2
1.0
08
0,6
0,4
02
0,0
-0,2
-0,4
-0,6
-0,8

-1,0

3500

3000 2500 2000

1500

1000

0 500
hullamszam (1/cm)
Projection of the variables on the factor-plane ( 3x 2)
2838 A
© 283
%8s c
[¢}
2893_A
28938
07-2893_C
o
2940_A
o
2837 B 2839_B 2040.8
© 2839_A 2940 C
2837_A o o~
¢ g
2837 C 2839 D5 o
1,0 -0,8 -0,6 -0,4 -0,2 0,0 0,2 04 06 08 .
O Active

Factor3: ,15%

Gergely Szilveszter (BME ABET) és Bende Balazs (BUC)

A mintak
spektrumai,
eloszlasa.
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Altesti dolgaink — keresés kényvtarral

EQ..Q..

# Spectrum Express Keresés
' File View Measurement Process Setup Mavigation Help spektrum-
- DataExplorer minta | Resus Table  Compare | azonossag
iz | minta Source Spectra Compare Results: alapjén. ed References:
% ggg;‘: (2 | Name(ID) Best Hit Correlation ’éme[lD] Correlation Correlation Criteria | Pass / Fail
@ 2837_[: 1 » C:Anirs\BUCA..Anu_B.sp : 0,766407 : Pass S C:\nirsh\BUCH..\nu_B.sp : 0,766407 0167222
] 2838:A 2 2837 B C:Anirs\BUCA..Anu_B.sp 0,780973  Pass 2 C:Anirs\BUCA..Anu_A.sp  0,765356 0,166184 06 Pass
T | Anirsh\BUCK..Anu_B.sp 0, ass Anirs\BUCK..Anu_Cusp 0,761 ,18811 1 ass
[w] 28388 3 2837 C C:Anirs\BUC B 0763029 P 3 C:Anirs\BUC C 0,761803 0188117 06 P
w] 2838 C LA AniesA\BUCA. Anu_B.sp 0, 1 ass Anirsh\BUCK Nau_B.sp  0,613801 I 4 0, ass
o] L] 4 2838 C:hnirs\BUC B 0856315 P 4 C:Anirs\BUC B 0,61380 0,0733834 06 P
(] 2839 A 5 2838 B CAnirs\BUCA..Anu_B.sp  0,840922  Pass 5 C:Anirs\BUCA. Nau_A.sp 0541383 0,0919562 06 Fail
(] 2833 B [ 2838 C CAnirs\BUCA. Anu_B.sp  0,834263  Pass [ C:Anirs\BUCA hau_C.sp 0536935 0,0963874 06 Fail
_&ﬂ 2833 C 7 2839 A C:Anirs\BUCA. Nau_B.sp 0671768  Pass e 7 C:hnirs\BUCAs..Ax_C.sp 0137008  0,0227703 06 Fail
}&] 2833_A 8 2839 B CAnirs\BUCA..\au_B.sp 0675275  Pass 8 C:Anirs\BUCAst.Ax_A.sp 0,136853 0,0289476 06 Fail
] 2833 B q 2839_C C:Anirs\BUCA..\au_B.sp  0,6536 Pass g C:nirs\BUCAst. A% _B.sp 0135715 0,0226842 06 Fail
! [ — ) . “Anirs .Anu_B.sp 0, ass -Anirs .Shs_&.sp 0, -0, . 0, ail
] 2893 C 10 | 2893 A Cnirs\BUCA.Anu_B.sp 0791473 P 10 | Chnirs\BUCK.Shs_Asp 000131197 -0,00033.. 06 Fail
," - A Anirs .Anu_B.sp 0, ass -Anirs .shs_Csp 0, - -0, w0 ail
Lﬂ 2305 A 11 | 28938 CAnirs\BUCA.Anu_B.sp 0795315 P 11 | CAnirs\BUCA.Ahs_C.sp  0,0009337.. -0,00019.. 05 Fail
¢ = | “nirs' WAnu_Bsp 0, ass “nirs' .Shs_B.sp 0, -6, . 0] ail
(1 ggggg 12 | 2893C CAnirs\BUCA.Anu_B.sp 0791055 P 12 | CAnis\BUCA.Ahs_B.sp 000030344 -6.33077.. 06 Fail
%] - 13 | 2905 A C:Anirs\BUCA.Nau_B.sp 0692841  Pass
5 g::g—: PP 2an5_R CoAnicsARLICY Y2 B on N R75795  Pase = L« | »
W] 2940._C - - i—
= — \A// -4
o Ve .’__—2/ e
e | W —\l"_\p‘h/. &/"
® v n/ | | N Y il "
- = = = = = = %
om-1
Name I Description |
» 2837_A
» nu_B.sp
|~
Setup Compare Options | Setup Compare References |
] Path Correlation Include Add >
5| C:Anirs\BUCAstandard\au 0,60 2
5[ C\nirs\BUCkstandardihs 0,60 v Remove
5| C:Anirs\BUCAstandard\nu 060 Vv Clear |
5| C:Anirs\BUCAstandard\x 080 Vv .
Pass / Fail
V' Corelation
" Discrimination
&2 Offline || G} Administrator

Gergely Szilveszter (BME ABET) és Bende Balazs (BUC)
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Altesti dolgaink — mire jo a kéep? I.

A kb szerkeze-
tére, rétegeire
is kaphatunk
infot:

IR képalkotas.

Tamogatas:
par szaz
forint...
(vs. par 10
MFt)

[
#
o o
-3000 = 3

s R

-36ed S _ . . . . i .

S0I3 0 -S00a0 <G00 -4 000 - 2000 f GET 0
Micromelers

X X )
0000
o000
L XX )
o0
o
191 _
i
15 | J‘i\‘ b
1o
54
Ds T T Ll L] L
400010 00 1000 Tx0
Wavenumber
12.2 3
1
g
&
L
2
03 | .
40000 pailll|]
Wavenumier
36

Anderson J.C. et al.:
Analysis of urinary calculi using an infrared microspectroscopic surface reflectance imaging technique.

Urol. Res. (2007) 35(1) 41-48 (2007)
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Altesti dolgaink — mire j6 a kéep? +

—10.0mm ——

| ™ Tube voltage:

\ \\Tu be power:

|Filter used:
/ / Filter strength:
" Averaging:

100 kV
1.00 W
None

0

128 frames

Gordon Péter (BME EFI-labs)
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Altesti dolgaink — mire j6 a kéep? Il.

4\ SpectrumIMAGE - Spotlight 400
Window  Help

File Brocess  dptions.,,

Il Stage Control

Fle Edi Mew Golo Suvey Scan  Gptions  Help

Gl RARERE N REEM
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50000
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[Fosition: -2424, 2187, 228 [Stage: ldi=. [Instrument: Ready [Range: NIR Wicromsters
E Background | x| .Avera-ge Abs{ Image ) _ DlXE
File Edt Miew Process Help File Edit ‘Misw Process &olo Help
=0 ] S =3 y S B
3 1) 0 e 5 Y o I EIEIBI
I 178 i s
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14 |
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12 ] 1,567
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- ] 1538
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w
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L
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E
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78500 00 awoon[||= 21820 [ = T T d 1.375
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Gergely Szilveszter és Kontsek Endre (BME ABET)

Epekd:
koleszterin.

J6-j6, de
kidobjak...
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Altesti dolgaink — mire jo a kep? lll.

Gergely Szilveszter és Kontsek Endre (BME ABET)
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Altesti dolgaink — mire jo a kep? IV.

22
& g 3 [ TR I 1 o
gt Ly O SN Sl A EE
" g
g 8 8§ § 8 8 &8 8 % ®R ° § § § § &8 § 8 g =
S8 wolol '
e o E e ol gi o o ol
f - j - f - I j - f |5
2000 pm 1500 um 1000 pm 500 pm O pm -500 pm -1000 pum -1500 pm
v v v v v v v v
1500 pm 1000 pm 500 um 0 pm -500 um -1000 pum -1500 um -2000 pm

Gergely Szilveszter és Kontsek Endre (BME ABET)
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Altesti dolgaink — mire jo a kep? V.

A. Kallenbach-Thieltges et al.:
Immunohistochemistry, histopathology and infrared spectral histopathology of colon cancer tissue sections
J. Biophotonics 6(1) 88—100 (2013)
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Képes kéeptelenségek

-4750
-1000

-4000

-3000

Micrometers

-4000

-a000 .0
163000 12000 20000

22000 24000

26000
Micrometers

23000

30000

32000

Ahs.
1.5431

1 4054
126813
1.1205
02857
02327
06573
0.556%
0.41a0
02751
3502500101542

|6szunyog szarnya: 18,5 mm x 4,5 mm = 132 000 spektrum

Q0250
2000

Goon

4000

2000

Micrometers

-2000

-45000
-120000

Micrameters

S000

23450

Abs.
no11s

0.010z

00057

0.0087

0.00va

0.0085

0.0054

0.0043

00052

00022

00011

Anyagok
azonositasa
(vegyszer,
I6por) az
ujjlenyomaton.

ujjlenyomat: 20 mm x 13,5 mm = 450 000 spektrum

Axel Rau: Chemical Imaging in characterization and troubleshooting of pharmaceutical materials, 2009. (PKI presentation)

Szerkezet,
Osszetétel
megallapitasa
roncsolas
nélkul.
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g9ey 000

A (N)IR képalkotasrol 6sszefoglalva e

e Roncsolasmentes (sok esetben, ha nem...)

e Relativ gyors (jelsorozatok ma mar oras helyett perces nagysag-
rendben képezhet6k)

e Rengeteg rejtett informacié megfejthetd (adatbanyaszat, oknyo-
Mozasok)

e \isszacsatolas a technoldgiaba, minéségellen6rzésbe, mindseg-
biztositasba

e Judasintenziv modszerek

e Nem olcsé (de nem az LN2 miatt draga)
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Koszonom
megtisztelo figyelmuket!

black box
v
grey box

Gergely Szilveszter
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