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Development, Characterization, and Antimicrobial Evaluation of
Hybrid Nanoparticles (HNPs) Based on Phospholipids,
Cholesterol, Colistin, and Chitosan Against

Multidrug-Resistant Gram-Negative Bacteria

Supplementary material



Particle size and PDI data

(A) Colistin aqueous dispersion (0.29 mM) (B) Phospholipon ® aqueous dispersion (0.06 mM) (C) Chitosan aqueous dispersion (1.0 mM)

Temperature ("C): 25,0 Duration Used (s): 60 Temperature (°C): 25,0 Duration Used (s): 70 Temperature (°C): 25,0 Duration Used (s): 14
Count Rate (kcps): 293 4 Measurement Position (mm): 4,65 Count Rate (kcps): 175,3 Measurement Position (mm): 4,65 Count Rate (keps): 513 Measurement Position (mm): 465
Cell Description: Glass cuvette with round aperture Attenuator: 10 Cell Description: Disposable sizing cuvette Attenuator: 9 Cell Description: Disposable sizing cuvette Attenuator: 11
Correlogram Report Correlogram Report Correlogram Report
Raw Correlation Data Raw Correlation Data Raw Correlation Data
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Record 69: P90G 3mg/mL 1 en 10 mL agua filtrados 1 Time {us)
Record 70: P90G 3mg/mL 1 en 10 mL agua filtrados 2
SEEE;S 3‘3 EE:E:;; Egﬂﬁﬂt o 2332 ::EE 1 ; ecord 26 Calistina 0.smg/mL. en 2gua ipo 1.3 Record 71: P90G 3mg/mL 1 en 10 mL agua filtrados 3 Record 496: Sln QHPM- 0,001M Dia (0) 1 Record 499: Sin QHPM- 0,001M Dia 0 (2) 1
Record 505: Sin QHPM- 0,001M Dia 0 (4) 1
Size Distribution Report by Number Size Distribution Report by Number Size Distribution Report by Number
Size (d.nm): % Number: St Dev (d.nm): Size (d.nm): % Number: 5t Dev (d.n... Size (d.nm): % Number: St Dev (d.nm):
Z-Average (d.nm): 3673 Peak1: 2414 100,0 13,7 Z-Average (d.nm): 1006 54,30 100,0 18,42 Z-Average (d.nm): 1010 Peak 1: 4224 100,0 53,54
Pdl: 0,232 Peak 2: 0,000 0,0 0,000 Pdl: 0,182 0,000 0.0 0,000 Pdl: 0,721 Peak 2. 0,000 0,0 0,000
Intercept: 0,945 Peak 3: 0,000 0,0 0,000 Intercept: 0,967 0,000 0.0 0,000 Intercept: 0,874 Peak 3: 0,000 0,0 0,000
Result quality : Good Result quality : Good Result quality : Refer to quality report
Size Distribution by Number Size Distributson by Number Size Distribution by Number
3[]- ....................... ...................... ...................... - ...................... 5[]_ ....................... SRR R R
N agl ...................... ...................... ......................
= ' % 304 AP U e
= < | 5 5 5 5 5
—E ......................................... _EED- ....................... , ...................... ,_ ......................
= 2 5 5 5 5 5
1[]. ....................... . ...................... ._ ......................
0 t t t = : i . '“::' 0 } ' t t |
0.1 1 10 100 1000 10000 Size (dnm) 0.1 1 10 100 1000 10000
Size (d.nm) Size (d.nm)
Record 68: P0G 3mgfml 1 en 10 mL agua filtrados. 1
Record 24: Colistina 0.5mg/mL en agua tipo 1 1 Record 26: Colistina 0.8mg/mL en agua tipo 1 3 Fecord T0: PO0G 3mgfml 1 en 10 mL agua filtrados ——  Record 496: Sin QHPM- 0,001M Dia (0) 1 Record 499: Sin QHPM- 0,001M Dia 0 (2) 1
—— Record 28: Colistina 0.5mg/mL en agua tipo 15 Record 71: P0G 3mg/ml 1 en 10 mL agusa filtrados Record 505: Sin QHPM- 0,001M Dia 0 (4) 1
Size Distribution Report by intensity Size Distribution Report by intensity Size Distribution Report by intensity
Size (d.nm): % Intensity: St Dev (d.nm): Size (d.nm): % Intensity: St Dev (d.nm):
Zobwerage (d.oam): 100,85
Z-Average (d.nm): 3673 Peak 1: 4111 98,1 1817 - Z-Average (d.nm): 1010 Peak 1: 425,1 100,0 31,23
Pdi: 0,1
Pdl: 0,232 Peak2: 5203 19 473.2 Pdl: 0,721 Peak2: 0,000 0.0 0.000
Imtercept: 0967
Intercept: 0 948 Peak 3: 0,000 0,0 0,000 Intercept: 0874 Peak 3: 0,000 0,0 0,000

Result quality : Cood

Result quality : Good Result quality : Refer to quality report

Size Distribution by Intensity Size Distribution by Intensity
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Size Distribution Report by Volume Size Distribution Report by Volume Size Distribution Report by Volume
Size (d.nm): % Volume: St Dev (d.n... Size (d.nm): 5 Volume: St Dev (d.nm): Size (d.nm): % Volume: St Dev (d.n...
Z-Average (d.nm): 3673 Peak 1: 446,71 94.0 203,0 Z-Average (dnm): 1006 8433 100.0 471 Z-Average (d.nm): 1010 Peak 1: 4292 100,0 24 61
Pdl: 0,232 Peak 2: 2347 6,0 690,2 Pdl: 0182 0,000 0.0 0,000 Pdl: 0,721 Peak 2: 0,000 0,0 0,000
Intercept: 0948 Peak 3: 0,000 0.0 0,000 Intercept: 0,967 0,000 0.0 0,000 Intercept: (874 Peak 3: 0,000 0.0 0,000
Result quality : Good Result quality : Good Result quality : Refer to quality report
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(D) U-HNPs

(E) Ch-HNPs

Temperature ("C): 250
Count Rate (kcps): 4868

Cell Description: Disposable sizing cuvette

Duration Used (s): 45

Measurement Position (mm): 465

Attenuator: &

Temperature ("C):. 250
Count Rate (keps): 1820

Cell Description: Disposable sizing cuvette

Duration Used (s): 45

Measurement Position (mm): 465

Attenuator: 7

Correlogram Report

Raw Correlation Data
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Size Distribution Report by Number

Size (d.nm): % Number:; St Dev (d.nm):
Z-Average (d.nm): 2455 Peak 1: 205,1 100,0 80,88
Pdl: 0,120 Peak 2: 0,000 0,0 0,000
Intercept: 0,939 Peak 3: 0,000 0.0 0,000

Result quality : Good

Correlogram Report
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Record 75: Liposomas Car Col R-QAPM D0 1 Record 77: Liposomas Car Col R-QAPM DO 3
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Size Distribution Report by Number

Size Distribution by Mumber

Size (d.nm): % Number: St Dev (d.nm):
Z-Average (d.nm): 2473 Peak 1: 2173 1000 81,09
Pdl: 0,138 Peak 2: 0,000 0,0 0,000
Intercept: 0973 Peak 3: 0,000 0.0 0,000

Result quality : Good
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Size Distribution Report by intensity
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Size Distribution Report by intensity
Size (d.nm): % Intensity: St Dev (d.nm):
Z-Average (d.nm): 2455 Peak 1: 2797 1000 100,8
Pdl: 0,120 Peak2: 0,000 0.0 0.000
Intercept: 0,939 Peak 3: 0,000 0.0 0.000

Result quality: Good

Size (d.nm): % Intensity: St Dev (d.nm):
Z-Average (d.nm): 2473 Peak 1: 2846 100.0 08,48
Pdl: 0,138 Peak 2: 0,000 0,0 0,000
Intercept: 0973 Peak 3: 0,000 0.0 0,000

Result quality : Good

Size Distribution by Intensity

Size Distribution by Intensity
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Size Distribution Report by Volume
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Size Distribution Report by Volume
Size (d.nm): % Volume: St Dev (d.n...
Z-Average (d.nm): 2455 Peak 1: 3089 1000 115.5
Pdl: 0,120 Peak 2: 0,000 0,0 0,000
Intercept: 0,939 Peak 3: 0,000 0.0 0,000

Result quality : Good

Size (d.nm): % Volume: St Dev (d.n...
Z-Average (d.nm): 2473 Peak 1: 3136 1000 112.4
Pdl: 0,138 Peak 2: 0,000 0,0 0,000
Intercept: 0,973 Peak 3: 0,000 0.0 0,000

Result quality : Good

Size Distribution by Volume
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(A) Colistin aqueous dispersion (0.29 mM)

Zeta potential

Temperature ("C): 250
Count Rate (keps): 63.5

Measurement Position (mm):

Temperature (°C): 25,0
Count Rate (kcps): 74,8

10
2 00

Zeta Runs:

Measurement Position (mm):

Clear disposable zeta cell

(B) Phospholipon ® aqueous dispersion (0.06 mM)

(C) Chitosan aqueous dispersion (1.0 mM)

14
2,00
Attenuator: 6

Zeta Runs: Temperature (°C): 250

Count Rate (kcps): 2327

Zeta Runs:

Measurement Position (mm):

Cell Description: Clear disposable zeta cell

Attenuator:

g
2 00
7

Zeta Potential Report

Apparen Jeta Foterhad (miv)

maimL f en 10 ml Nall 1
Fuecord GH; P3G 3 rn-ngL feni0mi Mall 3

Reoord §7: P0G 3 mgdmL 1 en 10 ml NaCl 2

Cell Description: Clear disposable zeta cell Attenuator: 10 Cell Description:
Zeta Potential Report
Mean (mV) Area (%) St Dev (mV)
Zeta Potential (mV): 67 5 Peak1: 675 100,0 3.90 Zeta Potential (mV): -7,18
Zeta Deviation (mV): 3.90 Peak 2: 000 0,0 0,00 Zeta Deviation [(m¥): 8,08
Conductivity (mSfem): 0,239 Peak 3: 0,00 0,0 0,00 Conductivity (m3cm): 2,06
Result quality - Result guality :
Zeta Potential Distribution
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—  Record 525 SIn-GHFPM-0,001M- DO (5) 1 Record 526: SIn-GHFM-0,001M- DO (5) 2
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Phase Plot

Phase Plot

Fhase Plot

02 04 06 08 1.0

Zeta Potential Report

150000

Total Counts

1000001

500004

Mean (mV) Area (%) 5t Dev (mV)
Zeta Potential (mV): 112 Peak1: 112 100,0 3,36
Zeta Deviation (mV): 336 Peak 2: 0,00 0.0 0,00
Conductivity (mS/em): 0 155 Peak 3: 0,00 0.0 0,00
Result quality :
Zeta Potential Distribution
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Record 30: Colistina 0.5mg/mL en agua tipo 11 Record 31: Colistina 0.5mg/mL en agua tipo 1 2

Record 32: Colistina 0.5mg/mL en agua tipo 1 3

Phase Plot

Phase (rad)
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Record 66: PE0OG 3 mofml 1 en 10 mL NaCl 1
Record 68: P0G 3 maiml 1 en 10 mL NaCl 3

Record 67: PB0OG 3 mghmL 1 en 10 mlL Nall 2

Time (s)

Record 30: Colistina 0.5mg/mL en agua tipo 1 1

Record 31: Colistina 0_.5mg/mL en agua tipo 1 2

Record 32: Colistina 0.5mg/mL en agua tipo 1 3

(D) U-HNPs

Temperature ("C): 250
Count Rate (keps): 3315

Zeta Runs:

Measurement Position (mm):

g
2 00

Phase Plot

(E) Ch-HNPs

Temperature (°C). 250
Count Rate (keps): 1147

Zeta Runs:

Measurement Position (mm):

g
200

Cell Description: Clear disposable zeta cell Attenuator: 5 Cell Description: Clear disposable zeta cell Attenuator: 5
Zeta Potential Report Zeta Potential Report
Mean (mV) Area (%) St Dev (mV) Mean (mV) Area (%) St Dev (mV)
Zeta Potential (mV): 173 Peak 1: 17,3 100,0 4,67 Zeta Potential (mV): 21,2 Peak 1: 212 100,0 3,75
Zeta Deviation (mV): 4,67 Peak 2: 0,00 0,0 0,00 Zeta Deviation (mV): 3,75 Peak 2. 0,00 0,0 0,00
Conductivity (mS/em): 0,185 Peak 3: 0,00 0,0 0,00 Conductivity (mS/em): 0,195 Peak 3: 0,00 0,0 0,00
Result quality : Result quality :
Zeta Potential Distribution Zeta Potential Distribution
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Record 18: Liposomas Car Col Sin Recubrir DO 1 Record 19 Liposomas Car Col Sin Recubrir DO 2 Record 20 Liposomas Car Col Sin Recubrir DO 3
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