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Nanotechnology is the study of particle sizes between 1 and 100 nanometers at least at one dimension.

AG = AH -TAS

G= Gibbs Free Energy

AG= Change in Gibbs Free Energy
H= Enthalpy

AH = Change in enthalpy

T= Temperature in Kelvin

S= Entropy

AS= Change in entropy

Surrounding

internal energy (E)

System —t

(ideal gas)

H=E +PV

H = Enthalpy

= Internal

S=k,InQ

S = Entropy

K, = Boltzmann constant

Ln = Natural logarithm

Q = Number of microscopic configurations

Gas expands due
to pressure (P)
{— on the piston
and createsa
new volume (V)

Tarafdar, J. C., Shikha Sharma, and Ramesh Raliya. "Nanotechnology: Interdisciplinary science of applications." African Journal of Biotechnology 12.3 (2013).
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Bionanotechnology
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Nanobiotechnology
Quantum dots in biology
Tissue engineering on nano templates
Cell on a chip
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Vesicle Cytosol

Actin filament Golgi

Typical Nanosizes of Cellular Species

Intermediate T Golgi vesicle

filament Biological species = Example Typical Size Typical Mol.
Smooth :
Mitochondrion il endoplasmic Weight
R Small assemblies Ribosome 20-nm sphere 105-107
Cell membrane
[—— Nuclear . . 7 12
Rough Bl Large assemblies Viruses 100-nm sphere 107-10
endoplasmic . .
s N SR Nucleic acids tRNA 10-nm rod 10%-10°
Riliciacing ™\~ Nudlearpore | SMall proteins Chymotrypsin 4-nm sphere 10%-10°
Glnitriols Large proteins Aspartate 7-nm sphere 10%-107
transcarbamoylase
Microtubule Peroxisome

(Reproduced with permission from Jones, C., et al. (2017).
Applications of Nanotechnology in Reproductive Medicine.
Nanotechnology in Biology and Medicine, CRC Press: 651-668.)
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Preparation of gold
nanoparticles

2o o3 (5398 9aS 49 (559L893L SLvS wyI — ¥ Lisuy

JM.).JQ.’ oluwd 6lb6)LM ua...xw.: D
i wld glacdghe 3285 9 & pw ansi ®

e \
=N
)Y E——) 7 N —) >3

N )/ J ——> J % %

J JV
Conjugation of gold nanoparticles with Reaction of gold nanoparticles , , ) L
specifc aptibodies. against Trichomo_nas conjugated antibodies Vlsuallzﬁn\]/llioaggggtlr;atlon or

vaginalis, Candida spp., Chlamydia with vaginal infections agents Y

trachomatis, Neisseria gonorrheae, HSV

Quo)"‘“ 9 L‘bg_S)Lo-g-j )g’Lw d_,ﬁ,; 9 & P chem

Cancer antigen 125 (CA-125) .
Human epididymis secretory protein 4 (HE4) for ovarian cancer and prostate cancer

agents in distinguishing cells, for example
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ACytotox.ic Payload

e~ Linker

Targeted antigen ADC Binding to targeted Receptor-mediated internalization  Drug release and tumor cell killing

antigen

Conventional Therapeutics

U CEEEVLE LA Therapeutic Index = MTD/MED
Min Effective Dose (MED)
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Lftavelintily Folate 105 LU SIEe fu, LFIDL Platinum-resistant ovarian cancer
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