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Fig. S1.γ- spectrum of 141Ce recorded in HPGe detector.
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Fig. S2. Fig. S1. XPS survey scan of TMNCs. The peaks corresponding to Fe (Fe 2p, Fe 3p, Fe 3s), O 

(O 1s) and C (C1s) are observed on TMNCs.  In addition, auger peak corresponding to O KLL transition 

is also found [1].
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Fig. S3.Colloidal stability studies of TMNCs by (a) time dependent absorbance measurement using UV-

vis spectrophotometer, time dependent DLS measurement by monitoring the (b) counts, (c) and (d) 

average hydrodynamic diameter.
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Fig. S4.Time dependent surface charge measurement for TMNCs and BSA interaction.

Fig. S5. Temperature dependent DLS size distribution.
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Fig. S6. Cell viability of MCF10A cell lines at 24 h and 48 h upon treatment with Pure DOX and DOX-
TMNC.
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Fig. S7. Determination of the radiochemical stability of 141Ce-TMNCs at different time intervals.



Sorption characteristics:

The linear fitting formula for the aforementioned isotherms are given bellow

(A) Langmuir isotherm

The linear form of the Langmuir isotherm is given as 

𝐶𝑒

𝑞𝑒
=

𝐶𝑒

𝑄0
+  

1
𝑄0𝑏

WhereQ0 is monolayer adsorption capacity (mg g-1) and b (L/mg) is the constant and Ce is the 

equilibrium concentration of Ce+3 ions (gL-1).

(B) Freundlich Isotherm

The Freundlich isotherm is rely on multilayer adsorption of the adsorbates on the surface of adsorbents 

and the linear form of the isotherm could be written as 

log(qe) = logKF + 
n
1 ln (Ce)

Where KF (mg/g) and n (dimensionless) are Freundlich constant.

(C) Langmuir-Freundlich (L-F) isotherm

The combination of Langmuir and Freundlich isotherm is known as Langmuir-Freundlich isotherm 

which is an empirical model. The linear form of the model is given as 

𝑞𝑒 =  
𝑄𝑚𝑎𝑥𝐾𝐿𝐹𝐶

1
𝑛𝐿𝐹

𝑒

1 +  𝐾𝐿𝐹𝐶

1
𝑛𝐿𝐹

𝑒



Where KLF (mg. L−1)−1/nis L-F constant , Qmax (mg.g−1) is maximum adsorption capacityand nLF (0 <nLF 

≤ 1) is an exponent.
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Fig. S8. Fitting of the data to the (a) Freundlich isotherm model (b) Langmuir-Freundlich isotherm 

model for adsorption of 141Ce on TMNC.
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Fig. S9. Fitting of the data to the kinetics model for adsorption of 141Ce on TMNC (A) pseudo-first order 

kinetics model.

Kinetic models:

(A) Pseudo-first-order reaction

The linear model for pseudo-first order kinetics is given bellow 

log (qe – qt) = log qe - 

𝑘1𝑡

2.303

Where k1 (min-1) is the rate constant for the pseudo first order kinetics and qt (mg g-1) is the sorption 

capacity of TMNC at time t (min).

(B) Pseudo-second-order reaction

The linear model for pseudo-second order kinetics is given bellow 

𝑡
𝑞𝑡

=  
1

𝑘2𝑞2
𝑒

+  
𝑡

𝑞𝑒

Where k2 (g mg-1 min-1) is the rate constant for the pseudo first order kinetics and the calculated rate 

constant was found to be 2.45 × 10-3 g mg-1 min-1.
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