Supplementary Materials

Iron Oxide-Silica Core-Shell Nanoparticles Functionalized with Essential Oils for
Antimicrobial Therapies
Figures S1 and S2 represent the size distribution and the correlation graphs,
respectively, for the samples synthesized through the co-precipitation method, i.e.,
Fes01@SiO2_CP, Fe304@5i0O2@thyme_CP, Fes04@5iO2@rosemary_CP, and
Fe;01@SiO2@basil_CP.
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Figure S1: Size distribution for samples FesO:@SiO._CP, FesO:@SiO.@thyme_CP,
Fes04@SiO2@rosemary_CP, and Fe:0.@SiO:@basil_CP.
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Figure S2: Correlation graphs for samples Fes01@SiO:_CP, Fe:0.@SiO.@thyme_CP,
Fes0s@SiOz2@rosemary_CP, and FesOs@SiO:@basil_CP.

Figures 3 and 4 represent the size distribution and the correlation graphs,

respectively, for the samples synthesized through the co-precipitation method, i.e.,

Fes01@SiO2_SW, Fe304@SiO2@thyme_SW,
Fes01@SiO2@basil _SW.
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Figure S3: Size distribution for samples FesO:@SiO._CP, FesO:@SiO.@thyme_CP,
Fes04@SiO2@rosemary_CP, and Fe:O.@SiO:@basil_CP.
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Figure S4: Correlation graphs for samples Fes01@SiO:_CP, Fe:0.@SiO.@thyme_CP,
Fes0s@SiOz2@rosemary_CP, and FesOs@SiO:@basil_CP.

The compounds identified within EOs and their retention time were
summarized in Table S1.

Table S1: The compounds identified within thyme, rosemary, and basil EOs, and their
retention time.

Retention
Sample Compound time

a-pinene 9.467
camphene 10.050
sabinene 11.051
-pinene 12.520
a-phellandrene 12.114
1,4-cineol 12.447
p-mentha-1,5,8-triene 12.780
d-limonene 12.978
eucalyptol 13.083
thyme EO Y-terpinene 14.052
terpinolene 15.062
linalool 15.656
fenchol 16.323
1-terpineol 19.147
endo-borneol 18.272
4-terpineol 18.595
o-copaene 25.305
caryophyllene 26.681
m-camphorene 41.436
camphene 10.050
fenchene 11.050
[-myrcene 11.509
o-cymene 12.801
eucalyptol 13.061
3-thujene 14.041
linalool 15.604
rosemary EO (+)-2-bornanone 17.323
endo-borneol 18.261
a-terpineol 19.095
(-)-bornyl acetate 22.231
a-copaene 25.305
caryophyllene 26.722
humulene 27.848
caryophyllene oxide 31.641

basil EO a-pinene 9.467




camphene 10.050

sabinene 11.051
-pinene 12.520
a-phellandrene 12.114
1,4-cineol 12.447
p-mentha-1,5,8-triene 12.780
d-limonene 12.978
eucalyptol 13.083
Y-terpinene 14.052
terpinolene 15.062
linalool 15.656
fenchol 16.323
1-terpineol 19.147
endo-borneol 18.272
4-terpineol 18.595
o-copaene 25.305
caryophyllene 26.681
m-camphorene 41.436

The chromatogram profiles for each EO and EOs-functionalized core-shell
nanoparticles and the mass spectra for each of the major compounds identified within
the EOs can be found in the Supplementary Material.
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Figure S5: Chromatographic profile of the extraction solvent (methanol).
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Figure S6: Chromatographic profile of the thyme EO.
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Figure S7.1: Mass spectrum for a-pinene.
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Figure §7.2: Mass spectrum for camphene.
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Figure S7.3: Mass spectrum for sabinene.
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Figure S7.4: Mass spectrum for [3-pinene.
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Figure S7.5: Mass spectrum for a-phellandrene.
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Figure S7.6: Mass spectrum for 1,4-cineol.
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Figure S7.7: Mass spectrum for p-mentha-1,5,8-triene.
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Figure S7.8: Mass spectrum for D-limonene.




x107
1.1

0.3
0.8
0.7
06
0.59
0.4+
0.3
0.2
0.1

x107

16
144

12

0.2
06
0.4

024

+El Sean (rt: 13.083 min) Frag=70.0V CIMBRL-bis.D

Subtract

x107
224

184
164
144
124

0.8
06
0.4+
0.2

x107

0.3
064
044

024

Counts vs. Mass-to-Charge (m/z)

Figure S7.12: Mass spectrum for linalool.
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Figure S7.9: Mass spectrum for eucalyptol.
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Figure §7.10: Mass spectrum for y-terpinene.
+El Sean (rt: 15.062 min) Frag=70.0V CIMBRU-bis.D Subtract
* 931078
1211437
“ 135 1634
“105.1112
410752 510635 sag7e3 ||, 74.0825 ‘ ‘ ) ar 15104
40 15 0 &0 5 70 75 0 25 %0 95 100 s M0 15 120 1% 130 135 140
Counts vs. Mass-to-Charge (m/z)
. .
Figure S7.11: Mass spectrum for terpinolene.
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Figure S7.13: Mass spectrum for fenchol.
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Figure 57.14: Mass spectrum for 1-terpineol.
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Figure S7.15: Mass spectrum for endo-borneol.
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Figure S7.16: Mass spectrum for 4-terpineol.



x103

x107

16
144
12

0.2
06
0.4+
0.2

+El Sean (rt: 25.305 min) Frag=70.0V CIMBRU-bis D Subtract

77.0836

£3.1183

Lo M

91.1076

85,1291

105.1287
119.1464

1331611

"

.I‘Lla

"

i H L,

1451617
Lo dalu

161.2003

bl

2042587

1852338

by [

25 40 45 50 55 B0 65 70 75 80 88

90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 180 195 200 205 210 215

Counts vs. Mass-to-Charge (m/z)

Figure S7.17: Mass spectrum for a-copaene.
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Figure 57.18: Mass spectrum for caryophyllene.
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Figure S7.19: Mass spectrum for m-camphorene.
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Figure S8: Chromatographic profile of the rosemary EO.
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Figure S9.1: Mass spectrum for 3-carene.
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Figure 59.2: Mass spectrum for camphene.
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Figure §9.3: Mass spectrum for fenchene.
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Figure S9.4: Mass spectrum for 3-myrcene.
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Figure S9.5: Mass spectrum for o-cymene.
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Figure 59.6: Mass spectrum for eucalyptol.
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Figure S9.7: Mass spectrum for 3-thujene.
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Figure S9.8: Mass spectrum for linalool.
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Figure S9.9: Mass spectrum for (+)-2-bornanone.
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Figure 59.10: Mass spectrum for endo-borneol.
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Figure S9.11: Mass spectrum for (-)-4-terpineol.
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Figure S9.12: Mass spectrum for a-terpineol.
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Mass spectrum for (-)-bornyl acetate.
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14: Mass spectrum for a-copaene.
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Figure S9.15: Mass spectrum for caryophyllene.
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Figure S9.16: Mass spectrum for humulene.
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Figure S$9.17: Mass spectrum for caryophyllene oxide.
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Figure 510: Chromatographic profile of the basil EO.
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Figure S11.1: Mass spectrum for cis-linalool oxide.
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Figure $11.2: Mass spectrum for trans-linalool oxide.



0.2

06

0.4

0.24

+El Sean (rt: 15.650 min) Frag=700V BUSUIOC-bis.D Subtract

. Al 1
EES 105

x107

1.1

09
0.2
07
06
0.59
0.4+
0.3
0.2
0.1

x107

1.1

14
09
0.2
07
06
0.59
0.4+
0.3
0.2
0.1

x103

95 100 1o 115 120 125 130 135 140 145 150 155 160 168 100
Counts vs. Mass-to-Charge (m/z)
. .
Figure S11.3: Mass spectrum for linalool.
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Figure 511.4: Mass spectrum for DL-menthol.
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Figure S11.5: Mass spectrum for estragole.
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Figure S11.6: Mass spectrum for [3-citral.
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Figure S11.7: Mass spectrum for citral.
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Figure S11.8: Mass spectrum for trans-a-bergamotene.
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Figure 511.9: Mass spectrum for trans-a-bisabolene.
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Figure 511.10:

Mass spectrum for caryophyllene oxide.

Counts vs. Mass-to-Charge (m/z)




%102 |+E1 TIC Scan Frags70.0v CIMBRU CP MEOH.D

: L : .

4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 MU 35 3 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 51 54 55 56 57 58 59 60 61 €2
Counts (%) vs. Acquisition Time (min)

Figure S12: Chromatographic profile for FesOs@SiO-@thyme_CP nanosystem

(methanol).
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Figure S13: Chromatographic profile for FesOs@SiO.@thyme_SW nanosystem

(methanol).
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Figure S14: Chromatographic profile for FesO:«@SiO.@rosemary_CP nanosystem

(methanol).
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Figure S15: Chromatographic profile for FesOs@SiO>@rosemary_SW nanosystem

(methanol).
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Figure S16: Chromatographic profile for Fes0:@SiO.@basil_CP nanosystem

(methanol).
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Figure S17: Chromatographic profile for FesO:«@SiO.@basil_SW nanosystem

(methanol).



