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1. Comparison of Nano co-crystal (OPT-NCC) and API 

1.1 Differential Scanning Calorimetry 

The melting point for 3TC and AZT are clearly visible with the presence of a sharp melting 
endotherm at 123.6 °C for AZT. 3TC exhibits a sharp melting endotherm with a melting point of 180.4 
°C. The figure also depicts a thermogram in which the melting endotherm for the OPT-NCC occurs 
at 94.3 °C. The reported melting point of the co-crystal is 94–95 °C [1]. These data are summarised in 
Table S2. 

Table 1. Summary of melting temperatures of AZT, 3TC, reported co-crystal value and the OPT-NCC. 

Compound AZT 3TC Reported Co-Crystal [1]. OPT-NCC 
Temp °C 123.6 180.4 94–95 94.3 

 

 
Figure S1. DSC thermogram of 3TC (Black), AZT (Orange) and OPT-NCC (Blue). 
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2. Comparison of Optimized Nano co-crystal (OPT-NCC) and the Reported Co-crystal  

2.1. FTIR 

The peaks are summarized and compared to those of the co-crystal reported in Table S2 and 
plotted in Figure S2 to confirm that the OPT-NCC has the identical molecular composition to that of 
the reported co-crystal. 

Table S2. Summary of the comparison FTIR for the reported co-crystal and the OPT-NCC. 

FTIR 
Co-crystal 

Reported [4] 
Co-crystal obtained 

Figure S2 
3532 3523 
3414 3404 
3310 3301 
3219 3203 
3087 3081 
3014 - 
2956 2948 
2920 2915 
2832 2816 
2160 2156 
2093 2088 
1713 1707 
1642 1630 
1524 1523 
1498 1493 
1473 1469 
1436 1431 
1269 1265 
1104 1101 
1053 1049 
827 826 
782 779 
758 759 
741 740 
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Figure S2. A plot of the values reported in Table S1 reflecting a one-to-one agreement between the 
FTIR wavenumbers reported in the literature [4] (blue) and those recorded for the NCC (orange). 

The FTIR spectrum of the OPT-NCC is depicted in Figure S3. The FTIR spectrum of the co-crystal 
shows the presence of a peak at 3523 cm-1. This peak is characteristic of presence of water molecules 
in the co-crystal [2,3]. 
 

 
Figure S3. FTIR spectra of the OPT-NCC (orange), 3TC (blue) and AZT (black). 
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2.2 Powder X-Ray Diffraction 

The powder diffractograms of the OPT-NCC and the reported co-crystal is depicted in Figure 
S4.The diffractograms have several overlapping peaks with different albeit with different intensities. 

 
Figure S4. PXRD diffractograms of OPT-NCC and Co-crystal (Diffractogram obtained from CSD [4]). 
(refcode: WOMHEM). 

3. Transmission Electron Microscopy 

The micrographs depicted in figures S5, S6 and S7 reveal the particle size reduction associated 
with an increase in surfactant concentration. The uncoated micro co-crystals are depicted in figure S5 
and are > 1 µm. The crystals depicted in Figure S6 have an average particle size of approximately 300 
nm while in Figure S7 shows the smallest particles produced for the OPT-NCC with an average size 
of approximately 50 nm. Figure S8 depicts the particle size distribution by intensity for the OPT-NCC. 
 

 
Figure S5. Uncoated bottom-up micro co-crystal. 
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Figure S6. Micrograph depicting the mean particle size of the OPT-NCC. 

 
Figure S7. TEM images of the smallest product obtained (OPT-NCC). 
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Figure S8. DLS intensity distribution curve of the OPT-NCC. 
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