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Figure 1. Synthesis of PEG-MWCNT/Fe hybrids.
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Figure 2. SEM images of MWCNTs (a) oxidized and (b) functionalized with PEGs with a

molecular weight of 400.

Figure 3. TEM image of Fe particle embedded in MWCNT functionalized with PEGs with a
molecular weight of 2000.



Table 1. Spectral mode assignment for PEG 400, PEG 2000, PEG 100000 as well as PEG-
MWCNT hybrids for all selected PEGs.

Mode PEG- PEG- PEG | MWCNT-PEG400 MWCNT-PEG2000 MWCNT-
assignment | 400 2000 - PEG100000
100
000
2 wt% 5 wt% 10 2 wt% 5 10wt% | 2 wt% 5 10
wt% wt% wt% wt%
Asym. 2934 2945 2945 | 2957 2957 2957 | 2957 2957 | 2955 2957 2957 | 2957
stretching of
CH,
Symetric 2887 2888 2890 | 2926 2926 2926 | 2926 2926 | 2923 2926 2925 | 2927
stretching CH,
2863 2861 2861 2875 | 2873 2870 | 2873 2874 2972
2856 2857 2856 | 2858 2857 | 2852 2856 2855 | 2957
Alkil CH, scissor | 2740 2740 2740
2694 2696 2696
C=0 In esters - - - 1729 1730 1729 1730 1730 1729 1730 1730 1729
1657 1654 1657
1632 1624 1634
CH, scissor 1470 1469 1463 1462 1461 | 1462 1462 | 1462 1462 1463 | 1460

gauche

Asym. deform. 1454 1454
CH,

CH, wag 1352 1362 1360 1377 1381 1377 1380 1377 1382 1379 1378
(gauche C-C)

CH, wag(trans 1325 1344 1345

conf of C-C)

CH, twist 1296

(gauche conf.

of C-0)

CH, twist (trans 1282 1284 1284 1282 1286 1283 1235 1284 1281 1283 1282

conf. of C-0)

CH, twist 1250 1241 1243 1246 1246 1245 1245 1245 1245 1248 1246
(amorp

hous) (crystal)

C-0, C-C 1148 1151

stretching

C-0, C-C 1128 1122 1129 1128 1126 1127 1127 1132 1127 1128 1128
stretching

C-0, C-C 1099

stretching




Cc-0, C-C 1073 1073 1071 | 1073 1072 | 1070 1073 1073 | 1071
stretching+ CH,
rocking mode
Cc-0,C-C 1059 1042 1041 1039 | 1040 1040 | 1039 1040 1042 | 1039
stretching +
CH, rocking
mode
CH2 rocking + 950 960 960 966 967 962 966 964 963 967 967 964
CC, oC
stretching
944 944

OH 885 882 889 889 886 886 885 882 886

837 840 840 842 842 836 840 842 840 837 845
C=0 rocking + - 775 772 774 772 772 771 775 772 774
CH2 rocking
0-C=0in plane - 744 743 744 743 744 743 743 744 745
deformation
0-C=0in plane - 701 704 702 705 705 705 704

deformation
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Figure 4. Values of integrated intensity ratios of characteristic Raman bands (a) G’/G, (b)
D’/D and (¢) G’/D’ for MWCNTs with a mean diameter of 40 nm, modified with PEGs with
molecular weights of 400, 2000 and 100000.
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Figure 5. Raman spectra of oxidized and functionalized with PEG of different molecular

weight (Mw: 400, 2000 and 100000) MWCNTs with mean diameter of (a) 50 nm and (b) 30

nm.
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Figure 6. The 1/T; as a function of concentration of MWCNTs with mean diameter of a) 40

and b) 50 nm dispersed in water.
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Figure 7. Confocal images of (a) PEG-MWCNT/Fe and (b) O-MWCNT/Fe (6pg/ml) hybrids
internalized inside HeLa cells (after transfection with histone H2B-RFP plasmid, ex. 635 nm,

em. 655-755 nm).
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Figure 8. Confocal images of PEG-MWCNT nanostructure internalized inside HeLa cells
(after transfection with histone H2B-RFP plasmid, ex. 635 nm, em. 655-755 nm).



Figure 9. (a) Light and (b) confocal images of PEG-MWCNT/Fe labeled with DAPI (ex. 405
nm, em. 415-515).



