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Fig. S1. Mass spectra and chemical structure of a) HP-α-CD, b) HP-α-CD-(L-Arg)2, 

c) HP-β-CD, d) HP-β-CD-(L-Arg)2, e) HP-γ-CD and f) HP-γ-CD-(L-Arg)2. 



 

Fig. S2 1H NMR spectra (300 MHz, room temperature) in D2O of a) (L-Arg)2, b) 

HP-α-CD, c) HP-α-CD-(L-Arg)2, d) HP-β-CD, e) HP-β-CD-(L-Arg)2, f) HP-γ-CD, g) 

HP-γ-CD-(L-Arg)2. 



 

Fig. S3 Infrared spectrum of a) L-Arg, b) HP-α-CD, c) HP-α-CD-(L-Arg)2, d) 

HP-β-CD, e) HP-β-CD-(L-Arg)2, f) HP-γ-CD, g) HP-γ-CD-(L-Arg)2. The obtained 

products were dispersed in KBr and the mixtures were compressed to form disks for 

FTIR spectrum. 



 

Fig. S4. MS of filter liquor obtained from the ligand exchange reaction for synthesis 

of A) HP-α/β-CD-(L-Arg)2-QDs, B) HP-α/γ-CD-(L-Arg)2-QDs and C) 

HP-β/γ-CD-(L-Arg)2-QDs by ultrafiltration (Mw=10 K). 

 

 

 

 



 

Fig. S5. The absorbance change of a) Carbo/HP-α-CD-(L-Arg)2, b) 

Carbo/HP-β-CD-(L-Arg)2, c) Carbo/ HP-γ-CD-(L-Arg)2, d) Tax/ HP-α-CD-(L-Arg)2, 

e) Tax/HP-β-CD-(L-Arg)2, f) Tax/HP-γ-CD-(L-Arg)2, g) Dox/ HP-α-CD-(L-Arg)2, h) 

Dox/HP-β-CD-(L-Arg)2 and i) Dox/HP-γ-CD-(L-Arg)2 complexes as the 

concentration of HP-CD-(L-Arg)2 increased, which was determined by UV-vis 

spectroscopy. The existence of linear relationship between above two parameters 

indicated formation of 1:1 inclusion complexes of drugs with HP-CD-(L-Arg)2. 

 



 

Fig. S6. The FTIR spectra of a) Carbo, b) Carbo/HP-α-CD-(L-Arg)2, c) Tax, d) Tax 

/HP-β-CD-(L-Arg)2, e) Dox, f) Dox/HP-γ-CD-(L-Arg)2 complexes.  



 

Fig. S7. The FTIR spectra of a) Carbo, b) HP-α-CD-(L-Arg)2-QDs, c) Carbo/ 

HP-α-CD-(L-Arg)2-QDs, d) Tax, e) HP-β-CD-(L-Arg)2-QDs, f) 

Tax/HP-β-CD-(L-Arg)2-QDs, g) Dox, h) HP-γ-CD-(L-Arg)2-QDs, i) Dox/ 

HP-γ-CD-(L-Arg)2-QDs, j) HP-α/β-CD-(L-Arg)2-QDs, k) Carbo/Tax/ 

HP-α/β-CD-(L-Arg)2-QDs, l) Carbo/Dox/HP-α/γ-CD-(L-Arg)2-QDs, n) 

HP-β/γ-CD-(L-Arg)2-QDs and o) Tax/Dox/HP-β/γ-CD-(L-Arg)2-QDs.  

 

 



 

Fig. S8. Cell viability in A549 cells after exposure to free drugs, drug loaded QDs in 

the presence or absence of siBcl-2 or their cocktail for 72 h at IC90 concentration of 

free drugs was detected by MTT assay. The concentration of siRNA was 50 nM. The 

incubation time was 72 h. 

 

 

 

 

 

 

 

 



Tabel. S1 Theoretical values of molecular weight and data detected by MS for A) 

HP-α-CD and HP-α-CD-(L-Arg)2, B) HP-β-CD and HP-β-CD-(L-Arg)2, C) HP-γ-CD 

and HP-γ-CD-(L-Arg)2 at different degree of hydroxypropylation and with different 

number of (L-Arg)2 coupled to HP-CDs. 
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Table S2. Zeta potentials of α-QDs, β-QDs, γ-QDs, α/β-QDs, α/γ-QDs and β/γ-QDs. 

 

QDs α-QD β-QD γ-QD α/β-QD α/γ-QD β/γ-QD 

Zeta potential 

(mV) 
26.9 21.4 17.8 22.6 20.6 19.8 

 

Table S3. Stability constants of inclusion complexes of carboplatin, paclitaxel and 

doxorubicin respectively with HP-α-CD-(L-Arg)2, HP-β-CD-(L-Arg)2 and 

HP-γ-CD-(L-Arg)2, determined by UV spectroscopic titration. “--“ indicated the 

nonexistence of formation of 1:1 inclusion complexes of drugs with HP-CD-(L-Arg)2. 

 

C

 



Stability constant 

(103 M-1) 
HP-α-CD-(L-Arg)2 HP-β-CD-(L-Arg)2 HP-γ-CD-(L-Arg)2 

Carboplatin 1.05 0.37 0.20 

Paclitaxel -- 3.65 2.49 

Doxorubicin -- -- 0.76 

 


