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Characterization of glycine crystals with powder X-ray diffraction (XRD). XRD data for glycine 
crystals placed in a capillary tube with thin walls (0.02 mm) were collected using an in-house X-ray 
generator (MicroMax 7, Rigaku/MSC, The Woodlands, TX) and a Raxis4++ image plate detector 
(Rigaku/MSC), which is housed at the Core Facilities of the Department of Pharmaceutical Sciences, 
University of Maryland School of Pharmacy. The distance between the detector and samples were kept 
constant at 75 mm. The radiation source was CuKα (wavelength: 0.54 nm). The 2-D XRD data was 
collected at 0° ≤δ≤ 120° at values of 0°≤2θ≤ 40°.  

The collected 2-D XRD data (in .OSC format) was converted to “.IMG” and “.PS” formats using 
ADXV software (http://www.scripps.edu/~arvai/adxv.html). 1-D Intensity vs. 2θ plots was obtained by 
fitting the “.IMG” files using FIT2D software (http://www.esrf.eu/computing/scientific/FIT2D/). The 
polymorph reflections (e.g. α(020) were determined by comparing the peak locations in the 2θ plots for 
the experimental (Figure S10-S12).and simulated XRD patterns (Figure S13). 

Simulated XRD patterns for α-, β-, and γ-glycine were generated using Mercury (Cambridge 
Crystallographic Data Center, Cambridge, United Kingdom, version 2.3). The crystallographic 
parameters for glycine crystals (CIF files) were obtained from published papers. 1,2 

Although optical microscopy and SEM images provide semi-quantitative information about the 
type of the glycine polymorphs due to the observable large size of crystals, the XRD data is more 
definitive. Figure S10 shows the 2-D XRD data for crystals grown from a glycine solution (3.2 M, pH =6) 
on glass at room temperature and using microwave heating. The XRD data also corroborate that the 
observation made by microscopy that a mixture of α- and γ-glycine was grown on glass at room 
temperature and using microwave heating. The intensity of reflections from glycine crystals grown on 
glass at room temperature was larger than those grown using microwave heating, which indicates the 
larger number of crystals grown at room temperature, as again evidenced by SEM and optical microscope 
images. It is important to note that identical glycine solution was used. In Figure S10A, the intensity of 
peaks for α(011), α(110) and α(020) are the largest indicating that glycine crystals are grown 
preferentially along these faces. Figure S14 (Top-Left) shows the depiction of the morphology for α-
glycine crystals grown on glass at room temperature with these observed crystal faces. It is also 
interesting to note that bi-pyrmidal α-glycine crystals are formed through hydrogen bonding that is 
strongest in the bc- plane (011) and ab- plane (110). In addition, XRD data (Figure S10) shows that γ-
glycine was preferentially grown along the (101) face on glass slides. 
 Figure S11 shows that only α-glycine was grown on SIFs at room temperature and using 
microwave heating. It is important to remind that the crystallization on SIFs occurred much faster than on 
glass slides due to the presence of multiple silver nanoparticles within close proximity serving as 
nucleation/growth sites. This can be explained as in the following: once the initial glycine molecules are 
adsorbed onto silver nanoparticles through their amine groups, the subsequent glycine molecules are 
selectively assembled onto the first glycine molecules through the carboxylic acid groups (that is, Silver--
-[NH2—COOH]----[NH2—COOH]---- [NH2—COOH]----]. The assembling of glycine molecules occur 
faster under microwave heating due to the temperature gradient between the solution and the silver 
nanoparticles.3 In this regard, it is also thought that microwave heating lowers the activation energy for 
the hydrogen bonding between glycine molecules, effectively speeding up the crystallization process. On 
the other hand, the assembly of glycine molecules at room temperature takes up to 20 minutes due to the 
absence of the driving force (temperature gradient) for the rapid transfer of glycine molecules from the 
solution to the nucleation sites on the surface of the silver nanoparticles. 
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