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1. Introduction. In recent years, I-III-VI2-based semiconductor quantum dots (QDs) like CuInS2 (CIS) or

AgInS2 (AIS) and their alloys with ZnS (ZCIS and ZAIS, respectively) have gained high interest as

alternatives to binary QDs like CdSe or CdTe because these nanocrystals are composed of weakly toxic

elements and their optical properties can be controlled by varying their size and their composition [1-5].

The incorporation of transition metal cations like Mn2+ in QDs allows not only to confer to these

nanocrystals new properties like magnetism but also to tune their optical properties and may hold great

potentials for producing fluorescence/MR dual-modality molecular imaging probes. To date, the doping

of ZCIS or ZAIS QDs with Mn2+ ions has only scarcely been investigated.

2. Experimental. The incorporation of Mn2+ ions in green- or orange-emitting ZAIS QDs was carried out

via a one-pot reaction. The loading in Mn2+ was varied from 25 to 75% relative to the total amount of

metal cations in the dots to prepare quaternary Mn:ZAIS QDs. To demonstrate the potential of Mn:ZAIS

QDs for biological applications, the DDT and OAm-capped Mn:ZAIS QDs were transferred into aqueous

phase using the amphiphilic poly(maleic anhydride-alt-1-octadecene) (PMAO) polymer.

3. Results and Discussion. Orange- and green-emitting ZAIS and Mn:ZAIS QDs correspond to the AIS

orthorhombic structure. The average size of the nanocrystals was found to vary between 3.3 and 3.7 nm.

When loading these ZAIS QDs with Mn2+, a continuous red-shift from 540 to 596 nm and from 660 to

714 nm is observed compared to green- and orange-emitting QDs, respectively, indicating that Mn2+ ions

contribute to the PL emission mechanism. These QDs also show paramagnetic and superparamagnetic

signals, highest magnetization corresponds to the high concentration of Mn2+ and lowest temperature.

4. Conclusions. The incorporation of Mn2+ ions in the ZAIS crystal lattice

results in a red-shift of the photoluminescence (PL) emission maximum

depending on the Mn2+ content. The PL quantum yields decrease upon

loading with Mn2+ but remained high (53-31%) until 50% theoretical loading

in Mn2+. Mn:ZAIS QDs exhibit also magnetic properties. In addition,

Mn:ZAIS QDs were easily be transferred to the  aqueous phase using the

PMAO without alteration of their optical

Image 1. Uv-visible and normalized PL    properties (PL QY up to 51%), revealing their high potential for emission spectra 

of orange-emitting QDs biological applications.  
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