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Abstract: Ge, Sn/Si-based nanoparticles are used as excipients in pharmaceutical technology. Recently,
silicon/germanium oxide has emerged as a drug delivery system. Therefore, in this article, the promising
alternative third group elements—boron, aluminum, and gallium — transport in biocell systems are
discussed. This paper reports the presence of human cells of an additional ouabain-insensitive transport
pathway for Li-B, Li—Al, and Li—Ga cotransport. A comprehensive investigation on [LiB(GeOSiO)],
[LiIAI(GeOSiO)], [LiGa(GeOSiO)], [LiB(SnOSiO)], [LiAI(SnOSiO)], and [LiGa(SnOSiO)]
nanoclusters was carried out, including using DFT computations at the "CAM-B3LYP-D3/6-311+G
(d,p)" level of theory. The hypothesis of the ion transporting phenomenon was confirmed by density
distributions of CDD, TDOS, and LOL for nanoclusters of [LiB(GeOSiO)], [LiAI(GeOSiO)],
[LiGa(GeOSiO)], [LiB(SnOSiO)], [LiAI(SnOSiO)], and [LiGa(SnOSiO)] nanoclusters. The fluctuation
in charge density values indicates that the electronic densities were primarily located at the boundary
between the adsorbate/adsorbent atoms during the adsorption process. Among these, boron transfer
seems to show the most promise in terms of initial capacity. This element transport can create and
maintain an electrochemical gradient, which is crucial for various cellular processes, including cell
volume regulation, electrical excitability, and secondary active transport. The current study aims to
delve deeper into several aspects of this molecular entity, including describing its structure and mode
of operation at an atomic level, understanding its molecular and functional diversity, and examining the
consequences of its malfunction resulting from structural alterations.

Keywords: third group element transport; biological cell; Ge, Sn/Si oxide; density of states.

© 2025 by the authors. This article is an open-access article distributed under the terms and conditions of the Creative
Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited. The authors retain copyright of
their work, and no permission is required from the authors or the publisher to reuse or distribute this article, as long as proper
attribution is given to the original source.

1. Introduction

While prominently represented in the environment, lithium ions are not essential
cofactors in biological systems. In contrast, sodium, potassium, calcium, and magnesium are
essential cofactors in multiple biological systems, and others, such as iron, zinc, and copper,
play a role in some specific systems. Thus, lithium ions appear to have been isolated from being
incorporated as an essential element during the evolution of increasingly complex biological
systems [1-7].

Irrespective of those who discovered Li salt’s effects on patients with bipolar disorder,
its use in these conditions became the standard for decades and continues today. In the
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treatment of bipolar disorder patients with lithium salts, it has been noted that not all patients
are responsive to therapeutic doses of this intervention [8-16].

As the effect of Li salt utilization as a replacement for NaCl was an obvious failure, its
successful usage in the remedy of bipolar disorder in patients was a stimulus from several
outlooks for a more detailed research of Li salt’s impacts on other biological systems, with the
emergence of a better understanding of its broad significance in biology and its functions as a
modulator or regulator of biological systems. It performs a critical task in monitoring
alterations in the system entirely due to genetic or biological heterogeneity in humans [17-22].

Boron (B) is an essential trace element required for the physiological functioning of
higher plants. B deficiency is considered a nutritional disorder that adversely affects the
metabolism and growth of plants. B is involved in the structural and functional integrity of the
cell wall and membranes, and ion fluxes including H*, K*, PO4*", Rb*, and Ca?* across the
membranes. B deficiency can be mitigated by inorganic fertilizer supplementation, but the
deleterious impact of frequent fertilizer application disrupts soil fertility and creates
environmental pollution. However, alternative nanotechnology approaches can be effectively
utilized for B acquisition, leading to resource conservation [23].

Moreover, scientists have investigated each of the 'silent' pathways and metabolic
events which together constitute a form of aluminum homeostasis in biota, identifying and
evaluating as far as is possible what is known and, equally importantly, what is unknown about
its uptake, transport, storage, and excretion [24].

Liquid metals are increasingly applied in drug delivery, in vivo imaging, and
biosensing. Herein, we describe a surface modification strategy that utilizes the cell membrane
to encapsulate gallium (Ga) particles [25].

The present investigation wants to delve into the feasibility of germanium-silicon oxide
(GeOSiO) or tin-silicon oxide (SnOSiO) nanocluster for element transport of B, Al, Ga in the
cell membrane through substitution with Li in [LiLi(GeOSiO)] or [LiLi(SnOSiO)]
heterocluster and formation of [LiB(GeOSiO)], [LiAl(GeOSiO)], [LiGa(GeOSiO)],
[LiB(SnOSiO)], [LIAI(SnOSiO)], and [LiGa(SnOSiO)] nanoclusters. Then, we have analyzed
the structural and electronic properties of these nanoclusters using state-of-the-art
computational techniques.

2. Materials and Methods

Figurel(a—f) has shown hybrid lithium-(boron, aluminum, gallium) nanoclusters
including  [LiB(GeOSiO)], [LiAI(GeOSiO)], [LiGa(GeOSiO)], [LiB(SnOSiO)],
[LiIAI(SnOSIiO)], and [LiGa(SnOSiO)] nanoclusters. In this investigation, the computations
have been launched by the Coulomb-attenuating method (Becke, 3-parameter, Lee-Yang-Parr)
[CAM-B3LYP-D3] level of DFT approach [26]. Figure 1(a—f) indicates the status of
producing  [LiB(GeOSiO)], [LiAI(GeOSIiO)], [LiGa(GeOSiO)], [LiB(SnOSiO)],
[LIAI(SnOSi0)], and [LiGa(SnOSiO)] nanoclusters from [LiLi(GeOSiO)] or [LiLi(SnOSiO)]
after Li-replacement with B, Al, Ga elements.
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Figure 1. Substitution of B, Al, Ga elements with Li element in [LiLi(GeOSiO)] or [LiLi(SnOSiO)] nanocluster
and formation of (a) [LiB(GeOSiO)]; (b) [LiAI(GeOSiO)]; (c) [LiGa(GeOSiO)]; (d) [LiB(SnOSIiO)]; (e)
[LiAI(SnOSiO)]; (f) [LiGa(SnOSiO)] nanoclusters towards atom transport in the biological cells.

The analysis of Bader charge parameter [27] has been illustrated for [LiLi(GeOSiO)],
[LiB(GeOSiO)], [LiAI(GeOSiO)], [LiGa(GeOSiO)], [LiB(SnOSiO)], [LiLi(SnOSiO)],
[LIAI(SnOSIi0)], and [LiGa(SnOSiO)] nanoclusters (Figure 1a—f) due to Gaussian 16 revision
C.01 computational software [28] and GaussView 6.1 graphical program [29]. The applied
basis sets for theoretical optimization of [LiLi(GeOSiO)], [LiB(GeOSiO)], [LiAI(GeOSiO)],
[LiGa(GeOSiO)], [LiB(SnOSiO)], [LiLi(SnOSiO)], [LiAI(SnOSiO)], and [LiGa(SnOSiO)]
nanoclusters have been supported by LANL2DZ and 6-311+G (d,p).

In this investigation, homogeneously distributed germanium or tin elements can be
immobilized in the SiO matrix, which prevents their tendency to form agglomerates under
biocell system cycling. The B/Al/Ga insertion might also result in the cleavage of some Si-O,
Ge-0, or Sn—0 bonds in the (GeOSiO) or (GeOSiO) and the expansion, providing favorable
sites for the subsequent element insertion in the network. At the same time, B/Al/Ga atoms
could react rapidly with a metalloid germanium or metal tin, and possibly oxide of (GeOSiO)
or (GeOSiO) to produce different hybrid LiB-, LiAl-, LiGa-based alloys of [LiB(GeOSiO)]
(Figurela), [LiAlI(GeOSiO)] (Figurelb), [LiGa(GeOSiO)] (Figurelc), [LiB(SnOSiO)]
(Figureld), [LiAI(SnOSIiO)] (Figurele), and [LiGa(SnOSiO)] nanoclusters (Figurelf).

3. Results and Discussion

3.1. Charge density differences analysis.

In Figure 2(a,b,c), charge density differences (CDD) [30] have been shown for
[LiB(GeOSiO)], [LiAI(GeOSiO)], and [LiGa(GeOSiO)] with the vibration in the district about
-12 to +7 Bohr. Moreover, the elements of 02, O3, O7-012, 014, 015, 017, O(18), 022-
027, 029, 030 from LiX-based (X=B, Al, Ga) alloys have displayed the vibration about -12
to +8 Bohr for [LiB(SnOSiO)], [LIAI(SnOSiO)], and [LiGa(SnOSiO)] nanoclusters (Figure 2d,

e, M.
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Figure2. CDD graphs for (a) [LiB(GeOSiO)]; (b) [LiIAI(GeOSiO)]; (c) [LiGa(GeOSiO)]; (d)
[LiB(SnOSiO)]; (e) [LiAI(SnOSIO)]; (f) [LiGa(SnOSiO)] nanoclusters.

The charge difference has been illustrated during the substitution of Li atoms with B,
Al, or Ga in (GeOSiO) or (SnOSiO) nanoclusters. Li-replacement by B, Al, or Ga in
[LiLi(GeOSiO)] with —1.631 coulomb produces [LiB(GeOSiO)], [LiAl(GeOSiO)], and
[LiGa(GeOSiO)] with —1.601, —1.559, and —1.595 coulomb (Table 1).

Table 1. The atomic charge (Q/coulomb) for [LiLi(GeOSiO)], [LiB(GeOSiO)], [LiAI(GeOSiO)] and
[LiGa(GeOSiO)] nanoclusters.

[LiLi(GeOSiO)] [LiB(GeOSiO)] [LiAI(GeOSiO)] [LiGa(GeOSiO)]
Atom Q Atom Q Atom Q Atom Q
Sil 1.46 Sil 1.47 Sil 1.46 Sil 1.46
02 -0.68 02 -0.62 02 —0.66 02 -0.64
03 -0.83 03 -0.83 03 -0.83 03 -0.83
Si4 143 Si4 1.44 Si4 1.43 Si4 143
Si5 1.46 Si5 1.45 Si5 1.44 Si5 1.44
Si6 1.46 Si6 151 Si6 1.45 Si6 1.48
o7 -0.65 o7 -0.71 o7 —0.68 o7 -0.70
08 -0.83 08 -0.84 08 -0.85 08 -0.84
09 -0.80 09 -0.78 09 —-0.80 09 -0.79
010 -1.01 010 -0.90 010 -1.10 010 -1.06
011 -0.80 011 -0.82 011 -0.82 011 -0.82
012 -0.94 012 -0.95 012 -0.94 012 -0.95
Sil13 1.63 Si13 1.60 Si13 1.56 Si13 1.59
014 -0.70 014 -0.75 014 -0.75 014 -0.77
015 -0.76 015 -0.69 015 -0.72 015 -0.70
Gel6 1.39 Gel6 1.43 Gel6 1.39 Gel6 141
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[LiLi(GeOSiO)] [LiB(GeOSiO)] [LiAI(GeOSiO)] [LiGa(GeOSiO)]

Atom Q Atom Q Atom Q Atom Q
017 -0.67 017 -0.61 017 —0.65 017 -0.62
018 -0.78 018 -0.78 018 -0.78 018 -0.78
Gel9 1.38 Gel9 1.39 Gel9 1.38 Gel9 1.38
Ge20 1.39 Ge20 1.38 Ge20 1.38 Ge20 1.38
Ge21 1.39 Ge21 1.41 Ge21 1.40 Ge21 1.40
022 -0.62 022 -0.69 022 -0.66 022 -0.70
023 -0.78 023 -0.80 023 -0.79 023 -0.79
024 -0.94 024 -0.85 024 -1.03 024 -0.99
025 -0.80 025 -0.77 025 -0.80 025 -0.79
026 -0.92 026 -0.91 026 -0.91 026 -091
027 -0.77 027 -0.81 027 -0.81 027 -0.81
Ge28 1.24 Ge28 1.22 Ge28 1.21 Ge28 1.22
029 -0.69 029 -0.73 029 -0.73 029 -0.76
030 -0.73 030 —-0.66 030 —-0.69 030 -0.67
Li31 0.73 Li31 0.76 Li31 0.74 Li31 0.75
Li32 0.74 B32 0.48 Al32 1.19 Ga32 0.98

Moreover, Li-replacement by B, Al, or Ga in [LiLi(SnOSiO)] with —1.785 coulomb
builds [LiB(SnOSiO)], [LiIAI(SnOSiO)], and [LiGa(SnOSiO)] with-1.729,-1.713,and -1.716
coulomb (Table 2).

Regading the amounts of charge distribution, functionalizing of B, Al, Ga atoms can
augment the negative atomic charge of 02, 03, 07-012, 014, 015, 017, O(18), 022-027,
029, 030 in [LiX(SnOSIiO)] (X=B, Al, Ga) more than [LiX(GaOSiO)] (X=B, Al, Ga)
complex. In fact, [LiB(SnOSiO)], [LIAI(SnOSiO)], and [LiGa(SnOSiO)] hybrid nanoclusters
have displayed more output than [LiB(GeOSiO)], [LiIAI(GeOSiO)], and [LiGa(GeOSiO)] [30]
for electron acceptance during Li-replacement (Tables 1 and 2).

Table 2. The atomic charge (Q/coulomb) for [LiLi(SnOSiO)], [LiB(SnOSiO)], [LiAI(SnOSiO)] and
[LiGa(SnOSiO)] nanoclusters.

[LiLi(SnOSiO)] [LiB(SnOSiO)] [LiAI(SnOSiO)] [LiGa(SnOSiO)]
Atom Q Atom Q Atom Q Atom Q
Sil 1.45 Sil 1.46 Sil 1.45 Sil 1.45
02 —0.63 02 —0.63 02 -0.69 02 -0.69
03 —-0.83 03 —0.83 03 -0.83 03 -0.83
Si4 1.41 Si4 1.42 Si4 1.42 Si4 1.42
Si5 1.43 Si5 1.44 Si5 1.44 Si5 1.44
Si6 1.47 Si6 1.50 Si6 1.46 Si6 1.47
o7 -0.72 o7 -0.72 o7 —-0.67 o7 -0.67
08 -0.83 08 —0.84 08 -0.84 08 -0.83
09 -0.78 09 -0.78 09 -0.81 09 -0.80
010 -1.00 010 -0.90 010 -1.10 010 -1.05
011 -0.81 011 -0.82 011 -0.83 011 -0.83
012 -0.95 012 -0.94 012 -0.93 012 -0.93
Si13 1.41 Si13 1.37 Si13 1.37 Si13 1.37
014 -0.76 014 -0.75 014 -0.73 014 -0.72
015 -0.69 015 -0.69 015 -0.77 015 -0.77
Snl6 1.69 Sn16 1.73 Sni6 171 Sni6 171
017 -0.81 017 -0.81 017 -0.81 017 -0.81
0O18 -0.88 0o18 -0.88 018 -0.88 018 -0.88
Sn19 1.69 Sn19 1.71 Sn19 1.70 Sn19 1.70
Sn20 1.66 Sn20 1.70 Sn20 1.68 Sn20 1.70
Sn2l 1.69 Sn21 1.71 Sn21l 1.71 Sn21l 1.71
022 —0.84 022 —0.84 022 —-0.84 022 -0.84
023 -0.89 023 -0.89 023 -0.89 023 -0.89
https://biointerfaceresearch.com/ 5 of 14
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[LiLi(SnOSiO)] [LiB(SnOSiO)] [LiAI(SnOSIiO)] [LiGa(SnOSiO)]
Atom Q Atom Q Atom Q Atom Q
024 -1.04 024 -0.94 024 -1.11 024 -1.07
025 -0.90 025 -0.90 025 -0.92 025 -0.92
026 -1.00 026 -1.00 026 -1.00 026 -1.00
027 -0.94 027 -0.95 027 -0.95 027 -0.95
Sn28 1.78 Sn28 1.71 Sn28 1.69 Sn28 1.71
029 -0.88 029 -0.87 029 -0.89 029 -0.89
030 —-0.86 030 —0.86 030 -0.86 030 -0.86
Li31 0.70 Li31 0.72 Li31 0.71 Li31 0.71
Li32 0.68 B32 0.40 Al32 1.03 Ga32 0.85

3.2. Total density of state & overlap density of state.

In an isolated system (such as a molecule), the energy levels are discrete, and the
concept of "density of state (DOS)" is supposed to be completely valueless in this situation.
Therefore, the "original total DOS (TDOS)" of an isolated system can be written as [31]:

TDOS (E) = ;6 (E — €;) (1)

The normalized Gaussian function is defined as:

2

1 X2 FWHM
G(X) = ﬁe 2¢2 where ¢ = PN (2)

"FWHM (full width at half maximum)" is an adjustable parameter in "Multiwfn" [32,
33]. Furthermore, the curve map of "broadened partial DOS (PDOS)" and "overlap DOS
(OPDOS)" is valuable for visualizing orbital composition analysis. "PDOS function of
fragment A" is defined as:

PDOS, (E) = X EiaF(E—€) (3)

where" E; 4 is the composition of fragment A in orbital i". The "OPDOS between
fragment A and B "is defined as:

OPDOS, 5 (E) = ZiX,l;l,B F(E—-¢€) 4)

where" X} 5 is the composition of the total cross term between fragment A and B in
orbital i ".

In the "TDOS map", each discrete vertical line corresponds to a "molecular orbital
(MO)", and the dashed line highlights the position of "HOMOQO". The curve is the "TDOS"
simulated based on the distribution of "MO" energy levels.

Regarding Li-replacement and producing [LiB(GeOSiO)], [LiAl(GeOSiO)], [LiGa(GeOSiO)],
[LiB(SnOSiO)], [LiAI(SnOSiO)], and [LiGa(SnOSiO)] nanoclusters, TDOS has been
evaluated. This factor can demonstrate the existence of important chemical interactions often

on the "convex side" (Figure 3a-f).
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Figure 3. OPDOS/TDOS graphs of (a) [LiB(GeOSiO)]; (b) [LiAI(GeOSiO)]; (c)[LiGa(GeOSiO)]; (d)
[LiB(SnOSIiO)]; (e) [LIAI(SnOSIiO)]; (f) [LiGa(SnOSiO)] nanoclusters.

LiB(GeOSiO)], [LiIAI(GeOSiO)], [LiGa(GeOSiO)], (Figure 3a, b, c) have shown the
steepest maximum TDOS surrounding —0.30, —0.40, and —0.60 a.u. owing to the covalent bond
between Li/B, Li/Al, and Li/Ga with (GeOSiO) nanocluster with a maximum density of state
of = 22. However, LiB(Sn0SiO)], [LiAI(SnOSiO)], [LiGa(SnOSiO)], (Figure 3d, e, f) have
shown the steepest maximums TDOS surrounding —0.30, —0.40, —0.45, and —0.60 a.u. owing
to the covalent bond between Li/B, Li/Al, and Li/Ga with (GeOSiO) nanocluster.

Moreover, Fragment 1 has been defined for O9 to 012, Sil3, 024 to 027 and
Ge28/Sn28, Li31/X32 (Y=B, Al, Ga) in Figure3 (a—f). Fragment 2 has indicated the fluctuation
of Sil, Si4 to Si6 beside the similar involved atoms of Fragment 1 in Figure 3 (a—f). Finally, it
was considered the fluctuation of Ge16/Sn16, Ge19/Sn19 to Ge21/Sn21, 017, 018, 022, 023,
029, 030 in Figure3 (a—d) through Fragment 3.

3.3. Localized orbital locator analysis.

Localized orbital locator (LOL) has a similar expression compared to "electron
localization function (ELF)" [34].

_ ot _ Dy(r)
LOL(r) = 1+7(r) o) = > ZimilVe; ()12 ®)
Do(r) = = (6m)*3[pe (1% + pg (D] (6)

"Multiwfn" [32, 33] also supports the approximate version of "LOL" defined by
"Tsirelson and Stash” [35], namely, the actual kinetic energy term in "LOL" is replaced by
"second-order gradient expansion like ELF,” which may demonstrate a broad span of bonding
samples. This "Tsirelson’s version of LOL" can be activated by setting "ELFLOL_type to 1.
For special reason”, if "ELFLOL_type in settings.ini is changed from 0 to 2", another
formalism will be used:

1

1+ [1/‘[(1')]2

If the parameter "ELFLOL _cut in settings.ini is set to x", then "LOL will be zero where
LOL is less than x".

Li-replacement in [LiLi(GeOSiO)] and [LiLi(SnOSiO)] towards formation of
[LiB(GeOSiO)], [LiAI(GeOSiO)], [LiGa(GeOSiO)], [LiB(SnOSiO)], [LiAI(SnOSIiO)], and
[LiGa(SnOSiO)] nanoclusters might be described by LOL graphs using Multiwfn [32, 33] due
to achieving their delocalization/localization characterizations [34] of electrons and chemical
bonds (Figure 4a-f). [LiB(GeOSiO)] (Figure 4a), [LiIAI(GeOSiO)] (Figure 4b),
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[LiGa(GeOSiO)] (Figure 4c), [LiB(SnOSiO)] (Figure 4d), [LiAI(SnOSiO)] (Figure 4e), and
[LiGa(SnOSiO)] nanoclusters (Figure 4f) have demonstarted the electron delocalization
through an isosurface map with labeling atoms of 010, 012, Si13, 024, 026, Ge28 or Sn28,
X(31)(X=Li), and Y(32) (Y=B, Al or Ga). In fact, the counter map of LOL can confirm that
(GeOSiO) and (SnOSIO) heteroclusters may augment the efficiency during formation of
[LiB(GeOSiO)], [LiAI(GeOSiO)], [LiGa(GeOSiO)], [LiB(SnOSiO)], [LiAI(SnOSiO)], and
[LiGa(SnOSiO)] nanoclusters (Tables 1 and 2).

(a) (b)

A

o, P2
0, 2N

Figure 4. The shaded map of LOL grapﬁ; for (a) [LiB(GeOSiO)]; (b) [LIAI(GeOSiO)]; (c)[LiG;ZESeOSiO)];
(d) [LiB(SnOSIiO)]; (e) [LIAI(SnOSIiO)]; (f) [LiGa(SnOSiO)] nanoclusters.

Besides, the intermolecular orbital overlap integral is important in the illustration of
intermolecular charge transfer, which can compute HOMO-HOMO and LUMO-LUMO
overlap integrals between the lithium and third group elements of boron, aluminum, gallium in
https://biointerfaceresearch.com/ 9 of 14
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[LiB(GeOSiO)], [LiAI(GeOSiO)], [LiGa(GeOSiO)], [LiB(SnOSiO)], [LiAI(SnOSiO)], and
[LiGa(SnOSiO)] nanoclusters. The layered germanium/tin-silicon oxide, improved by hybrid
lithium and third-group metalloid/metal elements of boron, aluminum, and gallium, has
indicated the structural stability of LiB-, LiAl-, and LiGa-[(Ge/Sn)OSiO] through the reported
stability energy in Table 3.

Table3. Stability energy (kcal/mol), dipole moment (debye), LUMO (eV), HOMO(eV), and energy gap (AE)
(eV) for [LiLi(GeOSiO)], [LiB(GeOSiO)], [LiAI(GeOSiO)], [LiGa(GeOSiO)], [LiLi(SnOSiO)],
[LiB(SnOSiO)], [LiAI(SnOSiO)], and [LiGa(SnOSiO)] heteroclusters.

Heteroclusters Esx10°® Dipole moment Eromo ELumo AE=ELumo —EHomo
(kcal/mal) (debye) (eV) (eV) (eV)
[LiLi(GeOSiO)] —976.6396 1.9540 —-6.08 -5.17 0.90
[LiB(GeOSiO)] —987.3651 5.1019 —6.2684 —5.4033 0.8651
[LiAI(GeOSiO)] -973.1316 2.7896 -5.9808 —5.4486 0.5322
[LiGa(GeOSiO)] -973.1647 3.5806 -6.0128 -5.3555 0.6573
[LiLi(SnOSiO)] —975.0148 5.18 -5.36 -4.70 0.6512
[LiB(SnOSiO)] —985.7417 7.2925 —5.5745 —-4.9322 0.6422
[LiAI(SnOSIO)] —-971.5038 6.9703 -5.5441 -4.8167 0.7274
[LiGa(SnOSiO)] —971.5367 6.8634 -5.5671 —4.8268 0.7436

In fact, a small portion of B, Al, or Ga entered the Si-Ge or Si-Sn layer of
[LiLi(GeOSiO)] or [LiLi(SnOSiO)] to replace the lithium site with third group metalloid/metal
elements might improve the structural stability of the electrode material at high multiplicity,
thereby improving the capacity retention rate.

4. Conclusions

Li-replacement in [LiLi(GeOSiO)] and [LiLi(SnOSiO)] towards formation of
[LiB(GeOSiO)], [LiIAI(GeOSiO)], [LiGa(GeOSiO)], [LiB(SnOSiO)], [LiAI(SnOSiO)] and
[LiGa(SnOSiO)] nanoclusters was studied by computational method. The changes of charge
density defined a notable charge transfer in nanoclusters of [LiB(SnOSiO)], [LiIAI(SnOSiO)],
[LiGa(SnOSIiO)] than [LiB(GeOSiO)], [LiAl(GeOSiO)], [LiGa(GeOSiO)]. It is well
established that adding B, Al, or Ga to Li-nanoclusters might augment the energy-saving in
biocell systems. The results of this research article indicate that the architectural design of
hybrid oxide nanoalloys of XY (GeOSiO) or XY (SnOSiO) (X = Li/Y =B, Al, Ga) can augment
the capacity of biocell systems.
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