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INVESTICE DO ROZVOJE VZDELAVANI

Analysis of drugs in brain tissue
of mouse

Michal Oravec

Tato akce se kona v ramci projektu:

Vybudovani védeckého tymu environmentalni metabolomiky a ekofyziologie a jeho
zapojeni do mezinarodnich siti (ENVIMET; r.¢. CZ.1.07/2.3.00/20.0246)
realizovaného v ramci Operacniho programu Vzdélavani pro konkurenceschopnost.
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Drugs free or bound in nanoparticles

0
HLNHQ

Piracetam Amfotericine B
Mol. mass= 142.16 g/mol N Mol. mass= 923.49
Formula= C¢H,(N,0, OQ{_? Formula= C,;H,3NO,, OH
/
FN

Pentoxifylline N ')
Mol. mass= 278.31 g/mol =

Formula= C,3H;4N,0; N N
9] O

Pyridoxine HO OH Pyrazinamide
Mol. mass= 169.18 g/mol — Mol. mass= C;H;N;0
Formula= CgH,;NO, \ / Formula= 123.113 g/mol
HO N O

H N\
Isoniazid SNGEL . | NH,
Mol. mass= 137.139 g/mol 2 _—
Formula= C;H;N;0 N




" L J
* ﬁ
** ** ..

- * * ° M
evropsky o ‘|\:
socialni MINISTERSTVO SKOLSTVI, OP Vzdélavani

[ 4 fond v CR EVROPSKA UNIE ! hopnost

MLADEZE A TELOVYCHOVY pro k

INVESTICE DO ROZVOJE VZDELAVANI

Extraction of drugs from mouse brain tissue
 Sampling

* Homogenization

 Extraction

v" ASE-Accelerated Solvent Extraction
v S/L-Solid/Liquid extraction
v Sequence extraction

v Ultrasonic extraction
* Pre-cleaning

 HPLC/HRMS Analysis
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INVESTICE DO ROZVOJE VZDELAVANI
Results of p'racetam
Without ticl
Thermo Xcalibur Qual Browser - 12_11 16 piracetan_12_5ng ml, 12_11_16 piracetan_25ng_ml, 12 11 16 mozek 3_bez_nano_c, 12 11 14 piracetan_500ng_mln1, 12 11 14_ - =l
File Edit View Display Grid Actions Tools Window Help BER
|B| 8| BlE|o| «|r[X[t|¢|$]a B %4 ElEsHE s i i
0] e e
DA\Data\12_11_16_mozek_3_bez_nano_c 11/16/2012 82912 AM
E v
Elemental composition RT: 0.00 - 745 SM: 75 T
Single mass RT: 0.68 NL:
Mess: [142.08144 - 1004 MA: 166280 2.25E4
| miz=
M s Calculat E
. resubs [10 = culate a0 143.080-
E 143.082 MS
ldx| Formula | RDB | Deita ppm 80 12 11 16 m
1 |CeHirOzhz 25 0448 E ozek 3 _bez_
. 70_; nano_c
= 1
< 604
g
ERE
50
e 3
I
= 40
; 3
30
File | List | ‘ E
20
timea E 185 190 503
Charge: [1° = 109 85 " 203 2.09 285 315 698 7.21
1 022 45 2822 6.85
NirogenFide: [Donotiss | 03 -
Masstgernce 500 [ppm <] 0.0 0.5 1.0 1.5 2.0 25 30 35 4.0 4.5 5.0 55 6.0 6.5 7.0
Time (min}
RDBequw [101000
Elemerts in use 12_11_16_mozek_3_bez_nano_c #44 RT: 0.67 AV:1 NL: 3.20E4
isotope | Min | Max| DBeq.| Mass T: FTMS + p ESI Full ms [143 00-144.00]
14N 0 10 [ 14.003 -0
180 0 [ 15| oo 15,995 R=104904
12c 0 30 10 12.000 z=?
1H o | 80 | s 1.008 CeH11 OzNz
100
903
Load He= | Apply | Help | an—f
2 703
R
€ 60 T
5
2 50
P
= 403
I 143.13490
© 307 R=74604
203
103
03 T T T T T T B I B e A ARAs e n s s s B e A Rans nans nans aaas aasy anas T T T T T
143.0 1431 1432 1433 1434 1435 1436 143.7 1433 143.9 144.0
miz
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Results ot piracetam
With nanoparticles

Thermo Xcalibur Qual Browser - 12_11_16_piracetan_12_5ng_ml, 12_11_16_piracetan_25ng_mi, 12_11_16_mozek_3_bez_nano_c, 12_11_14_piracetan_500ng_mi_n1, 12_11_14_ 000 — - -
File Edit View Display Grid Actions Tools Window Help
=B 8| BlEo| |v|R|¢[2[$]5 B o%l=]A] =wEE ] = EE i
0] s
D:\Data\12_11_16_mozek_3_s_nano_c 11/16/2012 8:54:39 AM
2RI ok [0 es|
Elemental compostion AT 000916 S 6B e
Ses RT: 0.67 NL:
Mass: [143.08138 = 100 MA: 29930 5.29E3
B miz=
Wax resuts [10 = 90 143.080-
Id: F I RDB | Delta E 143.082
el _Tomt o] s
T [CeAmaMz | 25 | -0ees E 12_11_16_m
. 70 nzek_3 s na
g 7 no_c
£ 60
S 7 8.76
EE B g7 8.25 B
P .
Z 40 501 I 692 733 T8 ’
£ 140, s
E : 638
30 127 35 s1s 5% Lo Ao Sy L _— 892
fo | | | o] 118 27 2.1 56 735 z 839
Limits E
[ 103 l
Nirogen-Rule: Do not use - IE! I l
Moss tdernce FT0 [por =] 00 35 40 15 50 55 60 65 70 75 8.0 85 9.0
Time (min)
RDB equiv: [1.0-100.0
Blsmerts n uss: 12_11_16_mozek_3_s_nano_c #42 RT- 064 AV- 1 NL- 6.36E3 “
Isotope | Min | Max | DB eq. Mass T: FfMS-ipES\ Full ms [143.00-144.00]
14N 0 10 05 14.003 43.01
180 | 0 | 15| 00 15,995 R=107304
12¢C 0 30 1.0 12.000 r=1
1H 0 | 80 | -05 1.008 CeHi1102N2
1005
90
Load.. | Savess.| sy | Heb | N
g 703
5 E
£ 603
ERE
2 50
PEE
= 409
=73
& 30
203
103
i
T RS o e A B R a s e e o B o e A A B s e e B S Bamamaasaaasaaes o]
143.0 1431 143.2 1433 1434 1435 143.6 1437 1438 143.9 144.0
miz
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Results of piracetam
With nanoparticles N _ _ —

Thermo Xcalibur Qual Browser - 1 10 12 sn fb 017, 3 10 12 1 cystein, 2 1012 | cystein, 1 10 12 sn fo.0 14, 2 10 12 | asparagin2n, 2 10 12 | asparaginn, 1_10_
. « . . File Edit View Display Grid Actions Tools Window Help NEE
Direct injection asis &l sl 2I[® erlvi|s) ET|5B) ¢ D= W 1|
0] e o
D:\Data\12_09_19_blank_120919103426 9/19/2012 10:34:26 AM
22| BB ok 51 |
Blamertal compostion T 000368 SV 7B =
Single mass 0.71 NL:
Mass: [14208137 = 100 17188
- 5 z 80: TIC MS
M: ik 3‘ = 12_08_19_blank
acreaks 10 -‘E ] 120919103426
z
Idx Formula RDB | Delta ppm ésg’:
1 Ca Hi1 Oz Nz 25 -0.937 g 4“{
]
& 204 o007 027 039 100 114 127 148 156 163 171 1.96 2.01 210 247 241 254 267 285 2093 299 315 334 341 383
(=
07
100
80
60
He. | List ‘ | ]
407
Limits ]
Crarge: [T =] 207
Nirogen-ie: [Dororme =] 1 .[”.4‘ B u‘,azI VN ‘1.q|0 .1'?9.1"2‘6‘71'?0‘1'#‘.1'?0‘ _ 172 1as|1 95201 214 zzz 241 251 |2VET .2"51. 283 ‘ 314 ‘320‘ . ;471 .3'5.1‘3'5,9
Mosstlerance [F00 [pom =] 0.0 0.2 04 0.6 0.8 1.0 1.2 14 16 13 20 Y 24 2% 238 3.0 32 34 36
Time (min)
RDE equiv: |-1.0-100.0
Flsments in uss 12_09_19_blank_120919103426 #46 RT. 0.68 AV. 1 SB: 172 0.91-2.96, 0.07-0.59 ML 1.52E6
lsotops] Min]| Max] DB sq] Mass | - T FTMS + p ESI Full ms [143 00-144 00]
14N 0 4 0.5 14.003
160 0 3 0.0 15.995 ‘
12C | 0 | 30 | 10 | 1zom0 | 143.08137
1H 0 60 -05 1.008 R=110040
328 0| 0 0.0 972 | 4 7=7
= = — E— ] CeHi1 Oz N2
Losd savess. | ooy | heb | 100
e
2 80
£ 807
]
z
ER
2 60
< 807
e ]
5 40
2 4
20]
O e T T T e—————r———"r T T———
142 92 142 94 142 96 142 98 143 00 143 02 143 04 143 06 143 08 143 10 143 12 143 14 143 16 14318 143 20

miz
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wavitho g (oncentrace ng/m]
Mozek 3 bez nanocastic (USE) 0,412 11,383

Mozek 4 bez nanocastic (USE) 0,415 4,256

£T-L002T

Mozek 5 bez nanocastic (USE) 0,421 5,629
Mozek 3 s nanocastic (USE) 0,412 1,004
Mozek 4 s nanocastic (USE) 0,448 0,223
Mozek 5 s nanocastic (USE) 0,427 0,053
Mozek 1 bez nanocastic ASE 0,345 4,443
Mozek 3 bez nanocastic ASE 0,210 9,370

Mozek 1 s nanocastic ASE 0,328 0,934

Mozek 7 s nanocastic ASE 0,282 LD(limit stanovitelnosti)
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Results of Pyrazinamid

with nanoparticles

Thermo Xcalibur Qual Browser - 2014_04_07_pza_leciva, 2014_10_21_standard_neg, 2014_10_21_standard_neg_141021095955, 2014_10_21_identifikace_kb01_33, 2014_10_2 ™ " —
File Edit View Display Grid Actions

Window Help AEE

Tools

B|zE 8 el 4 2| @ sl 2EEE 2 = s 2| o
D:\Data\2014_10_21_Mozek_s_nanoc_28 10/22/2014 11:33:23 PM
e | i ]
Elemental compasition RT- 0.00-3000 SM- 7B =
Single mass i6d NL-
Mass: [12405787 = 100 2.00E6
] miz=
Max resuts [10 = 920 124.040-
E 124.051 MS
Idx Formula RDB | Delta ppm 80 2014 10 21
E Mozek_s_nan
o 10 oc_28
s 7
c 7
S 60
2 1
2 ]
< 50
R
ER
® 40
&
[v4 3
307 -
Fle | List | | E
Limits 20
Charge: [T =] E
10
Nirogen-Ruls: Do not = 0.83
gen-Rule: | Do ot use ol JL61 1597 16.95 17.06 18.96 2040 21.69 22.48 26.99 29.30
— =0 = e o e e e M e e e e e e e e
oaaErEnee Joom =] 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
RDB equiv: |-1.0-100.0 Time (min}
Hements in use
Jeotope | Win ] Wax] DB ea. ] Wase 2014_10_21_Mozek_s_nanoc_28 #129 RT: 1.86 AV: 1 NL: 6.55E6 =
N o 1o o5 [ 1005 T FTMS + p ESI Fuil ms [50 00-1000 00]
160 0 15 0.0 15.995
12C 0 | 30| 10 12.000 1203
1H 0 60 -0.5 1.008 3
1104
100 123.05402
Load Save as... Apply Help E
903
8 =
£ 804
5 804
=] E|
£ 705
3 7
< B0y
2 7
£ 50
R
® 40 124.05009
304
20
103 12422847
E /124.46000 12505330 125.54504 s
Az<= e - - —————————n——————————t——————— e —
1225 123.0 1235 124.0 1245 125.0 125.5 126.0 126.5 127.0 127.5 128.0 1285 120.0
miz

Time: 14.82, Intensity: 6.17e+005, Scan Filter: (none)

NUM
il
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without nanoparticles

Thermo Xcalibur Qual Brawser - 2014_04.07_pza_leciva, 2014.10_21_standard_neg, 2014_10_21_standard_neg. 141021095955, 2014_10_21_identifikace_kb01_33, 2014_10.2 0 e —— ~—— [E=nias
File Edit View Display Grid Actions Tools Window Help %
B 5| BE|o| | R[S ¢]E B g%l Evl|=lE] @ = M= 2] -1 w8
D:\Data\2014_10_21_Mozek_bez_nanoc_25 10/22/2014 9:56:52 PM
22| IR e LR e
S Elne RT 0.00-3000 SM 7B @
Single mass e N
Mass: [122 05787 = 100 181E6
mfz=
Max resus [10 —= 124.049-
124051 MS
Idx Formula 2014 10 21
Mozek_bez_n
o 70 anoc_25
R
c ]
S 60
2 7
2 ]
2 50
<7
R
& 40
o
[i'd 3
30
File \ List \ \ E
Limits ]
Charge: [T =]
Nitrogen-Rule: |Do not use 2 803 915 986 1061 1194 1309 1302 1508 16.20 17.37 1879 2070 2197 20.52
Mass tol 5.00 - LA L Lo ety w b b e i s s LAl el Lad Lol sl wad LBRBAN M LA M) Wi LA LA M) bl e M
cesigermnee e 14 16 18 20 22 24 26 28
RDB equiv: [1.0-100.0 Time (min)
Blsments in use
Isotope | Min | Max | DB eq. Mass 2014_10_21_Mozek_bez nanoc_25#132 RT: 1.90 AV: 1 MNL: 1.44E6 S
14N 0 10 05 14003 T:FTMS + DES\ Full ms [50.00- 1000. 00]
160 0 15 0.0 15.995 160
12C 0 30 1.0 12.000 B
1H 0 60 -05 1.008 ]
140
Load Saveas Apply Help 120+
@ ]
-
2 100 124 05003
g 1007
2 ]
ER
2 80
< 507
.
5 60
14 4
40
20
] 123 50310 12408197
[V Bt S LS ‘ p— T — T —_—
1236 123.7 123.8 1239 124.0 1241 124.2 124.3 124.4 1245 1246 124.7 124.8 124.9
miz
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Results of Pyrazinamid

Front part of brain

Thermo Xcalibur Qual Browser - 2014_04_07_pza_leciva, 2014_10_21_standard_neg, 2014_10_21_standard_neg_141021095955, 2014_10_21_identifikace_kb01_33, 2014_10_2 ™ " —
File Edit View Display Grid Actions

Window Help AEE

Tools

B|zE 8 el 4 2| @ sl 2EEE 2 = s 2| o
D:\Data\2014_10_21_Mozek_s_nanoc_28 10/22/2014 11:33:23 PM
e | i ]
Elemental compasition RT- 0.00-3000 SM- 7B =
Single mass i6d NL-
Mass: [12405787 = 100 2.00E6
] miz=
Max resuts [10 = 920 124.040-
E 124.051 MS
Idx Formula RDB | Delta ppm 80 2014 10 21
E Mozek_s_nan
o 10 oc_28
s 7
c 7
S 60
2 1
2 ]
< 50
R
ER
® 40
&
[v4 3
307 -
Fle | List | | E
Limits 20
Charge: [T =] E
10
Nirogen-Ruls: Do not = 0.83
gen-Rule: | Do ot use ol JL61 1597 16.95 17.06 18.96 2040 21.69 22.48 26.99 29.30
— =0 = e o e e e M e e e e e e e e
oaaErEnee Joom =] 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
RDB equiv: |-1.0-100.0 Time (min}
Hements in use
Jeotope | Win ] Wax] DB ea. ] Wase 2014_10_21_Mozek_s_nanoc_28 #129 RT: 1.86 AV: 1 NL: 6.55E6 =
N o 1o o5 [ 1005 T FTMS + p ESI Fuil ms [50 00-1000 00]
160 0 15 0.0 15.995
12C 0 | 30| 10 12.000 1203
1H 0 60 -0.5 1.008 3
1104
100 123.05402
Load Save as... Apply Help E
903
8 =
£ 804
5 804
=] E|
£ 705
3 7
< B0y
2 7
£ 50
R
® 40 124.05009
304
20
103 12422847
E /124.46000 12505330 125.54504 s
Az<= e - - —————————n——————————t——————— e —
1225 123.0 1235 124.0 1245 125.0 125.5 126.0 126.5 127.0 127.5 128.0 1285 120.0
miz

Time: 14.82, Intensity: 6.17e+005, Scan Filter: (none)
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il
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Results of Pyrazinamid

Back part of brain

Thermo Xcalibur Qual Browser - 2014_04_07_pza, leciva, 2014, 10021 standard_neg, 2014_10.21 standard.neg. 141021095955, 2014_10_21_identifikace_kb01_33, 2014_10_2 R — " — | 2| | e
File Edit View Display Grid Actions Tools Window Help _ =] =
5|55 5| Bl6o o | =l =1 e el e e vl | -l P P B P T -1 128
D:\Data\2014_10_21_Mozek_s_nanuc_30 10/23/2014 12:37:45 AM
2| BIE o 15)
e — RT-000-3000 SM: 7B 5
Single: mass 189 NL:
Mass: [12405787 = 1005 9.33E5
] miz=
Max resutts [10 =] 90 124.049-
E 124.051 MS
Idx Formula RDB | Delta ppm 804 2014 10 21
E Mozek_s_nan
o 704 oc_30
s
c 7
S 604
2
2 ]
2 50
R
= ]
5 409
=
[i'd 3
30
Fie. ‘ List ‘ ‘ E
Limis 20 220
Charge: [1 =] E 268 1
103 oo S 315 305 634 701 857 083 1015 ;4
Nitrogen-Rule: [Do not use - UE e 204 1347 14,87 1576 16.84 1814 1934 2023 22.46 26.36 2921 2993
Mass tol 5.00 - B e i L e Maad e e e b o M M Liiad ke st e b M B B i | T L At M) LA AR M MMM AL M) MMM}
esieerEnee pon =1 0 2 a 6 ] 10 12 12 16 18 20 22 24 26 28
RDB equiv: |-1.0-100.0 Time (min)
Blemerts in use
\sotops | Min | Max] DBea.] Wass 2014_10_21_Mozek_s_nanoc_30#129 RT: 1.86 AV: 1 NL: 6.96E6 @
N [0 0 os | eom T: FTMS + p ESI Full ms [50.00-1000.00]
160 0 15 0.0 15.995 .
12C 0 | 30 | 10 12.000 1203
1H 0 60 -0.5 1.008 3
1103
1003 123 05476
Losd Ssveas.. | Aepy Help E
90
PEE
2 80
5 59
= 3
£ 70§
3 3
< 504
2 g
w 904
A
© 403
303
203 124 04996
103
J 122.42257 122.94955 123.52873 125.05273 126.02092 127.08578 128.07530
- -l - - ——r———V
122 6 123.0 1235 124.0 1245 1250 1255 1260 126.5 1270 127 5 1280 128 6 129.0
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Results of Isoniazid
without nanoparticles

Thermo Xcalibur Qual Browser - 2014_04_07_pza_leciva, 2014_10_21_standard_neg, 2014 10 21 standard_neg_141021095955, 2014_10_21_identifikace_kb01_33, 2014_10 2 R — R — =
File Edit View Display Grid Actions Tools Window Help _ =] =

=] 8| mElo| v |Re][e|slE B ootz i g FCEE aelela] ™ 2] -] L2
D-\Data\2014_10_21_lzoniazid_moz_33 10/21/2014 6:02:31 PM
2| IR ke [ B e
Elemertal composition T 000_2000 SM 7B
Single mass 176 ML
Mass: [138 06562 = 1004 2 21E6
i m/z=
Max. resuts [10 = 90 138.065-
E 138.067 MS
Idx Formula RDB | Delta ppm 804 2014 10 21
1 |CsHsO Nz a5 3972 E Izoniazid_moz
» 707 L33
z 7
c i
S 60
2 73
= 3
£ 509
< 77
= |
5 407
=
o =
30
Ao | ust | | E
Limits 205
Charge: [1 =] E
103
e = = UE 150 (1204 203 379 511 582 697 7.63 L 981 10.49 12 66 13.22 1488 16 22 17. 89 1871 2071 21.54 2262 24.02 26.14 27.39 28.87 29.90
P = T L L e A ety e C
e [ pom =] 0 2 4 & 8 10 2 14 15 15 20 22 24 26 28
RDB equiv: |-1.0-100.0 Time (min)
Elements in use:
isotops | Min| Max| DB ea | Mass 2014_10_21_|zoniazid_moz_33 #121 RT 174 AV' 1 NL- 2 38E6 B
7aN [ 0 | 10 | 05 | 14003 T' FTMS + p ESI Full ms [50 00-1000.00]
160 0 15 0.0 15.995
12C 0 30 1.0 12.000
1H 0 &0 -0.5 1.008
180
Load Save as Apply Help 1 EUE
140
8 3 138.06564
§ 1299 R=115404
5 100 =1
< 3]
S 804
k<] E
2 603
40
] 13804799
20 R=133504
7 7=2
S
137.08 138.00 138.02 138.04 138.06 138.08 138.10 138.12 138.14 138.16 138.18 138.20 138 22 138.24 138.26
miz
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Results of Isoniazid
with nanoparticles

Thermo Xcalibur Qual Browser - 2014 04_07_pza_leciva, 2014_10 21 standard_neg, 2014_10_21_standard neg 141021095055, 2014_10_21_identifikace_kb01 33, 2014102 0 T — R — =
File Edit View Display Grid Actions Tools Window Help — =[x
=] S| Bl@lo] «r|R|t|e|s]s B o5l F=lwe] P ol T A 2.0] -1 sl
D:\Data'\2014_07_07_lzoniazid_nano_pos_20 7/8/2014 12:39:21 PM
[ o 1)
oER e RT 000-1499 SM: 7B =
Single mass 13.04 NL:
Mass: [13806%62 _+ 100 M 1.04E3
284 miz=
Mg rescte [10 90 N 1046 138 084-
9.02 M 138.068 MS
Idx Formula RDB | Delta ppm 20 3.29 2014_07_07_lz
1 CsHa O Nz 45 -3.972 Uﬂlall_diﬂ_aﬂﬂ_i
» 70 pos_20
3
2
g 80
g
5
£ 50
®
2
£ 40 -+
<
e
30
File | List | ‘
Limits 20
Crarge: [1 =]
10
Nirogen-Rule: [Do not use -
0
Mass =0 = et e e e e s e e e e e e e e e e e e et e e e ot
aeetglerance | leom =] 0 1 2 3 4 5 6 7 8 10 11 12 13 14
RDB equiv: |-1.0-100.0 Time (min)
Hlemerts in uss
Isotope | Min | Max | DB eq. Mass 2014_07_07_lzoniazid_nano_pos_20 #102 RT: 146 AV 1 NL: 3 86E7 ==
Tan 0 |0 [ 05 12003 T- FTMS ™+ p ESI Full ms [50 00-500.00]
160 o 15 0.0 15.995
12C_ | 0 | 30 | 10 12.000 R:1{§;‘34
1H 0 | 60 | 08 1.008 100 =7
90
Load S Apply Hel
a ave as p elp a0
@ 70
5
B 680
3 .,3 61.02800
< R=172804
2 =7
£ 40 =
5
<
xr 30
102.05454
20 R=133504
22111060
= 1o1.09631 T alo1g01 23014772 25712004 30500634 33520355 36000385 30125134 42231485 44104724 490 04617
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socialni . MINISTERSTVO SKOLSTVI, OP Vzdélavani
fondvCR EVROPSKA UNIE MLADEZE A TELOVYCHOVY pro konkurenceschopnost

INVESTICE DO ROZVOJE VZDELAVANI

Thank you for your attention



