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ABSTRACT 

Biomolecules targets with radioactive nuclides and metallic nanoparticles currently are very use in practices nuclear medicine and 
general medicine for diagnostic and therapeutic diseases. The investigations new drugs to need go in the direction to obtain 
personality doses with minimum amount of drug to utilize for not induce adverse effects. Currently is very important know respect 
new techniques what strengthen the use adequate of minimum concentration at level pharmaceutics in organic fluids and that 
enable to towards the drugs in specific site for example in Diana cell or target cells. In this text, write the relevant information 
respect to use of radioactive nuclides and the synthetic peptides somatostatin derivates. Furthermore includes to functionalization 
of gold nanoparticles.   
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INTRODUCTION 

 biomarker as a characteristic that is objectively 
measured and evaluated as an indicator of normal 
biological processes, pathogenic processes 1, 2 or 

pharmacologic responses to a therapeutic intervention or 
a biomarker can be a traceable substance that is 
introduced into an organism as a means to examine organ 
function or other aspects of health. 

Since discovery of radioactivity will meet one variety 
applications in several fields of science. In the area of 
Pharmacy is very relevant to knowledge of 
Radiopharmacy for to use of radioactive compounds or 
nuclides radioactive that using in Nuclear Medicine. In the 
practice medic, their use radioactive nuclides label with 
organic molecules for formed organic complex. 

The experience based to use of nuclides radioactive for 
use in diagnostic and therapeutic of diseases relate with 
renal, heart and cancer diseases is very studied. For use 
compounds labeled with peptides and others organic 
molecules as 99Tc-MAG3, 99Tc-glucarate, the 188Re-
lanreotide, Au-BzMAG3 are extensively studied and 
currently the application of new drugs in the 
development of new compounds for use in the 
nanotechnology for example with peptides labeled with 
gold, cupper and silver metal nanoparticles and others 
polymeric substrates. 

Currently the major experiences have priority in discovery 
news compound capable of minimize to symptoms and 
prevent diseases as renal diseases, cardiac diseases and 
cancer. The peptides synthetic analogue somatostatin is 
good candidates for labeling with nuclides radioactive and 
metallic nanoparticles as gold nanoparticles: GNPs.   

 

 

RADIOACTIVE NUCLIDES 

The radionuclide 99mTc is more utilize in Radiopharmacy 
Science for short cost, the physical characteristics, and 
the biodisponibility in the organism for use diagnostic. 

The methods of labeling with 99mTc can be to divide in two 
groups, the method directs and the methods indirect. In 
this first the 99mTc occur reduction reactions when the 
nuclide it has reduced and formed one complex with SH 
group’s endogens to obtain for partial reduction of 
protein. In the indirect methods the 99mTc to reduce 
previous a join and the hexogen agent, pre-conjugation or 
the conjugation occurs later labeling with radioactive 
nuclide.  

The advantage more important in the indirect methods 
labeling it’s applicability in the very biomolecules so 
antibodies mono and polyclonal, peptides, 
oligonucleotides and the stability of compounds labeling 
in vivo or in situ.    

The radioactive nuclide more use is the 99mTc, his utilized 
in diagnostic and therapeutic system. The advantages are 
the emission gamma energy and biological half-life is  
6.0 h; it is obtaining radioactive decay 99Mo (half-life 2.75 
days). One 80% of nuclides used in diagnostic your 
composition are 99mTc.  
99mTechnetium is use as a radioactive tracer that medical 
equipment can detect in the body. It is well suited to the 
role because it emits readily detectable 140 keV gamma 
rays (these are about the same wavelength emitted by 
conventional X-ray diagnostic equipment), and its half-life 
for gamma emission is 6.0058 hours (meaning that 93.7% 
of it decays to 99Tc in 24 hours). The "short" half-life of 
the isotope (in terms of human-activity and metabolism) 
allows for scanning procedures, which collect data 
rapidly, but keep total patient radiation exposure low. 

Somatostatin Analogs, How Biomarkers in the Diagnostic and Treatment for Cancer 
and Others Damages

A

Research Article 



Int. J. Pharm. Sci. Rev. Res., 27(1), July – August 2014; Article No. 06, Pages: 31-46                                                              ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
 

32 

As in all gamma decay reactions, a meta-stable nuclear 
isomer does not change into another element 
(transmute) upon its isomeric transition or "decay"; thus 
99mTc decays to technetium-99 (99Tc, the ground state of 
the same isotope) and remains technetium. The decay of 
technetium-99m is accomplished by rearrangement of 
nucleons in its nucleus, a process that allows energy 
emitted as a gamma ray. 

Technetium-99m or 99mTc ("m" indicates that this is a 
meta-stable nuclear isomer) is use in radioactive nuclide 
medical tests: for example, as a radioactive tracer that 
medical equipment can detect in the human body 3. It is 
well suited to the role because it emits readily detectable 
140 keV gamma rays, and its half-life is only about six 
hours. It dissolves in aqua regia, nitric acid, and 
concentrated sulfuric acid, but it is not soluble in 
hydrochloric acid of any strength 4. Klaus Schwochau's 
book Technetium lists 31 radiopharmaceuticals. Obtained 
with 99mTc for imaging and functional studies of the brain, 
myocardium, thyroid, lungs, liver, gallbladder, kidney, 
skeleton, blood, and tumors 5. 

Technetium-99m is use in 20 million diagnostic nuclear 
medical procedures every year. Approximately 85 percent 
of diagnostic imaging procedures in nuclear medicine use 
this nuclide. Depending on the type of nuclear medicine 
procedure, the 99mTc is tagged (or bound to) a 
pharmaceutical that transports the Tc-99m to its required 
location. For example, when 99mTc is chemically bound to 
exametazime, the drug is able to cross the blood-brain 
barrier and flow through the vessels in the brain for 
cerebral blood flow imaging. This combination is also use 
for labeling white blood cells to visualize sites of infection. 
99mTc Sestamibi is use for myocardial perfusion imaging, 
which shows how well the blood flows through the heart. 
Imaging to measure renal function is doing by attaching 
99mTc to Mercapto acetyl triglycine (informal acronym: 
MAG3); this procedure is known as a MAG3 scan. 

In general endogenous compounds (drugs) show 
distribution kinetics within the body. This distribution is 
not apparent from the plasma concentration 
measurements on the endogenous compounds under the 
usual steady-state conditions, but becomes so when a 
nuclide tracer dose of the compound, in a nuclide labeled 
form, is administered. In the analysis of the tracer data, 
two major assumptions are often made. First, the 
disposition of the nuclide is identical so that of the 
endogenous compound. Second, both input (formation) 
and elimination occur in the initial dilution volume. 

The studies of transit of radionuclide in the body 
explained for mathematics models, that are includes 
mathematics functions.  

1.1. Mean Residence Time  

In this case when the two assumptions above hold, then a 
nuclide, on average, resides in the body the same length 
of time as a new endogenous molecule. This time is called 
the mean residence time (MRT); it is identical to the 

turnover time (tt) of the endogenous compound. One 
method uses the area-under-the-first moment versus 
time curve, ∫0

∞t•C v*•dt, denoted as AUMC, and AUC 5. 

 
Where  and are the cumulative amounts of 
labeled tracer excreted to time infinity and to any 
specified time, respectively. 

1.2. Distribution volume in steady state  

Remembering that MRT (turnover time) is the ratio of 
pool size to turnover rate is: 

 
Thus, one arrives at the conceptually important 
relationship 

 

The value of  can be estimated using the plasma 
nuclide concentration, realizing that 
and combining with , to give 

 
This terminology have link in studies of liberation drugs 
and others endogenous compounds. Studies to realize 
with 99mTc-MAG3 molecule in pharmacokinetics for Renal 
Clearance and Dosimetry treatment it is determine radio 
pharmacokinetic parameters. The Technetium-99m-
mercaptoacetyltriglycine (99mTc-MAG3) is a 
radiopharmaceutical for tubular function and can be 
prepared with 99m-technetium and the ligand Bz-MAG3. 
Radio pharmacokinetic parameters have been found for 
the healthy adult Mexican population with 99mTc-MAG3, 
prepared with the nationally produced or imported Bz-
MAG3 kit. The radio pharmacokinetic parameters and the 
clearance of 99mTc-MAG3 in seven healthy Mexican 
volunteers were determined by the single- and multi-
sample methods. Computer programs used for the 
calculations. The plasma samples (0–43 min) show values 
that were obtained in this study to 99mTc-MAG3 follows a 
two-compartment kinetic model. Reporting an apparent 
volume (Vdcc = 3.8 + 0.7 L) in the central compartment of, 
a volume of distribution at steady state of Vdss = 6.7 + 1.0 
L, T1/2 α = 0.07 + 0.02 h−1, T1/2 β = 0.49 + 0.15 h−1, a one 
mean residence time MRT = 0.60 + 0.17 h and clearance = 
208 + 57 (ml/min)/1.73 m2. In comparison, the clearance 
value with a single sample drawn 43 min post-injection 
and calculated with Tauxe’s formula was 193 ± 59 
(ml/min)/m2. In this paper the authors indicate 
conclusions that the 15 ml difference between the two 
methods is neither statistically different (p = 0.11) nor 
important for routine clinical studies. The single-sample 
method is recommended because it is reliable and can be 
use at the same time that the dynamic renal scan is 
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acquired. Estimated absorbed radiation dose was 
calculated for several organs 6. It is very important in 
studies of clearance of drugs of biomarkers in selective 
organs as kidney. Also, is very important use of analytic 
methods validate and high confidence and furthermore 
equipment optimize, allowing us to use reliable analytic 
methods. In the development of new analytic methods is 
necessary a quality control of a detector for the 
calculations of radio pharmacokinetic parameters of 
radionuclides. How is reported for 99mTc-glucarate in rats, 
the authors mentioned to that good manufacturing 
practices specify that a well-type scintillation NaI (Tl) 
crystal detector have to be validated in order to detect 
radioactivity from any radiopharmaceutical used to 
obtain radio pharmacokinetic parameters. One 5 cm well-
type NaI (Tl) scintillation detector was couple to a multi-
channel analyzer centered at the 140 keV 99mTc peak with 
a 20% window. In this paper the area represents counts 
per minute (cpm). All the net cpm was decay corrected. 
The activity source was 99mTc-glucarate developed as an 
imaging agent for acute myocardial infarction. The 
detector's efficiency for 99mTc was 15.03% and the 
sensitivity 1.12 kBq/ml in plasma. The response was linear 
between 0.31-14.3 kBq/ml of 99mTc-glucarate. The 
maximum assay variation coefficient was 2.79 and 
recovery of 99mTc-glucarate in plasma was 99.8 ± 0.2 %. 
LOD was 0.31 kBq and LOQ = 1.12 kBq in plasma samples. 
Your pharmacokinetic 99mTc-glucarate follows a two-
compartment model of distribution with Vd of 21.74 ± 
2.71 mL; a Vdss of 74.36 ± 12.67 mL; t 1/2 a0.74 ± 0.19 h; t 
1/2 b 18.98 ±4.36 h; AUC = 32.75 ± 3.73 mCi/min.ml; MRT = 
24.35 ± 5.51 h and total clearance 3.05 ± 0.35 ml/h. The 
well-type detector fulfills the quality system requirements 
and the radiopharmacokinetic parameters for 99mTc-
glucarate in rats are reliable 7.  

In the practice of nuclear medicine, radioactive nuclides 
are still used, but it is important to conduct preclinical 
studies based applications before heading to clinical 
studies. Labeled with radioactive nuclides drugs may 
allow us to visualize in diagnosing functional 
abnormalities in patients. An interesting application of 
nuclides used for diagnostic coronary diseases as indicate 

in the application of 99mTc-glucarate radiopharmaceutical 
in detection myocardial infarction in induced rats with 
isoproterenol. The applications this radiopharmaceuticals 
and the utility in diagnostic clinic especially in diagnosis of 
acute myocardial infarction is very important. The high 
image quality suggests that high contrast images can be 
obtained in humans and the 96 h stability makes it an 
ideal agent to detect, in patients, early cardiac infarction 
(figure 1) 8. Diagnostic radiopharmaceuticals can be used 
to examine blood flow to the brain, functioning of the 
liver, lungs, heart or kidneys, to assess bone growth, and 
to confirm other diagnostic procedures. Another 
important use is to predict the effects of surgery and 
assess changes since treatment. For targeted alpha 
therapy (TAT), actinium-225 is readily available, from 
which the daughter bismuth-213 can be obtained (via 3 
alpha decays) to label targeting molecules. The bismuth is 
obtained by elution from an Ac-225/Bi-213 generator 
similar to the Mo-99/Tc-99 one. Bi-213 has a 46-minute 
half-life. The actinium-225 (half-life 10 days) is formed 
from radioactive decay of radium-225, the decay product 
of long-lived thorium-229, which is obtained from decay 
of uranium-233, which is formed from Th-232 by neutron 
capture in a nuclear reactor. Radionuclides how caesium, 
gold and ruthenium are also used in brachytherapy. See 
table 1 9. 

Somatostatine Analogs 

In 1973 Brazeau et al., accidentally isolated the 
somatostatin, hormone that acts inhibiting growth 
hormone secretion and thyrotropin, insulin, glucagon, 
gastrin, CCK, VIP, GIP and others. Exist several form, in 
mammals exists two active forms: 14-amino-acid cyclic 
peptide (SS-14) and 28-amino-acid cyclic peptide (SS-28). 
Somatostatin has short half-life in plasma (3 minutes), its 
reason for that used others analogs peptides. Receptors 
SS find in hypothalamus, peripheral nervous system, in 
pancreas and in the gut. Several participate in the 
absorption process and in the control of proliferation cells 
10-14. 

 

 
Figure 1: Identification of 99mTc-glucarate in rat induced with tumor. Currently will be any radionuclide in diagnostic and 
therapeutic damage, but the most commonly used is the nuclide 99mTc. To the technetium generator there are 
approximately eight generators of short-lived radionuclide in which the daughter, in some chemical form, has seen 
human use. D.J. Hnatowich in his article reviews progress in the development of imaging agents prepared with this eight 
short-lived radionuclide. The bulk of the report deals with 13mIn and 68Ga radiopharmaceuticals (9). 
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Table 1: Radionuclides used in nuclear medicine 9 

Radionuclide used in nuclear medicine (202) 
Nuclide (reactor 

produce) 
Half-life Use 

Bismuth-213 46 min Used for targeted alpha therapy (TAT), especially cancers, as it has a high energy (8.4 MeV). 
Chromium-51 28 d Used to label red blood cells and quantify gastro-intestinal protein loss. 
Cobalt-60 5.27 yr Formerly used for external beam radiotherapy, now used more for sterilising. 
Dysprosium-165 2 h Used as an aggregated hydroxide for synovectomy treatment of arthritis. 
Erbium-169 9.4 d Use for relieving arthritis pain in synovial joints. 
Holmium-166 26 h Being developed for diagnosis and treatment of liver tumours. 
Iodine-125 60 d Used in cancer brachytherapy (prostate and brain), also diagnostically to evaluate the filtration rate of kidneys and 

to diagnose deep vein thrombosis in the leg. It is also widely used in radioimmuno-assays to show the presence of 
hormones in tiny quantities. 

Iodine-131 8 d Widely used in treating thyroid cancer and in imaging the thyroid; also in diagnosis of abnormal liver function, renal 
(kidney) blood flow and urinary tract obstruction. A strong gamma emitter, but used for beta therapy. 

Iridium-192 74 d Supplied in wire form for use as an internal radiotherapy source for cancer treatment (used then removed).  Beta 
emitter. 

Iron-59 46 d Used in studies of iron metabolism in the spleen. 
Lead-212  10.6 h Used in TAT for cancers or alpha radioimmunotherapy, with decay products Bi-212 and Po-212 delivering the alpha 

particles. Used especially for melanoma, breast cancer and ovarian cancer. 
Lutetium-177 6.7 d Lu-177 is increasingly important as it emits just enough gamma for imaging while the beta radiation does the 

therapy on small (eg endocrine) tumours. Its half-life is long enough to allow sophisticated preparation for use.  It is 
usually produced by neutron activation of natural or enriched lutetium-176 targets. 

Molybdenum-99 66 h Used as the 'parent' in a generator to produce technetium-99m. 
Palladium-103 17 d Used to make brachytherapy permanent implant seeds for early stage prostate cancer. 
Phosphorus-32 14 d Used in the treatment of polycythemia vera (excess red blood cells). Beta emitter. 
Potassium-42 12 h Used for the determination of exchangeable potassium in coronary blood flow. 
Rhenium-186  3.8  Used for pain relief in bone cancer. Beta emitter with weak gamma for imaging. 
Rhenium-188 17 h Used to beta irradiate coronary arteries from an angioplasty balloon. 
Samarium-153 47 h Sm-153 is very effective in relieving the pain of secondary cancers lodged in the bone, sold as Quadramet. Also very 

effective for prostate and breast cancer. Beta emitter. 
Selenium-75 120 d Used in the form of seleno-methionine to study the production of digestive enzymes. 
Sodium-24 15 h For studies of electrolytes within the body. 
Strontium-89 50 d Very effective in reducing the pain of prostate and bone cancer. Beta emitter. 
Technetium-99m 6 h Used in to image the skeleton and heart muscle in particular, but also for brain, thyroid, lungs (perfusion and 

ventilation), liver, spleen, kidney (structure and filtration rate), gall bladder, bone marrow, salivary and lacrimal 
glands, heart blood pool, infection and numerous specialised medical studies.  Produced from Mo-99 in a 
generator. 

Xenon-133 5 d Used for pulmonary (lung) ventilation studies. 
Ytterbium-169 32 d Used for cerebrospinal fluid studies in the brain. 
Ytterbium-177 1.9 h Progenitor of Lu-177. 
Yttrium-90 64 h Used for cancer brachytherapy and as silicate colloid for the relieving the pain of arthritis in larger synovial joints. 

Pure beta emitter and of growing significance in therapy, especially liver cancer. 
Cobalt-57 272 d Used as a marker to estimate organ size and for in-vitro diagnostic kits. 
Copper-64 13 h Used to study genetic diseases affecting copper metabolism, such as Wilson's and Menke's diseases, and for PET 

imaging of tumours, and therapy. 
Copper-67 2.6 d Beta emitter, used in therapy. 
Fluorine-18 Tracer  Tracer. 
Gallium-67  78 h Used for tumour imaging and localisation of inflammatory lesions (infections). 
Gallium-68 68 min Positron emitter used in PET and PET-CT units.  Derived from germanium-68 in a generator. 
Germanium-68 271 d Used as the 'parent' in a generator to produce Ga-68. 
Indium-111 2.8 d Used for specialist diagnostic studies, eg brain studies, infection and colon transit studies. 
Iodine-123 13 h Increasingly used for diagnosis of thyroid function, it is a gamma emitter without the beta radiation of I-131. 
Iodine-124 Tracer  Tracer  
Krypton-81m 13 sec Kr-81m gas can yield functional images of pulmonary ventilation, e.g. in asthmatic patients, and for the early 

diagnosis of lung diseases and function. 
Rubidium-82 1.26 min Convenient PET agent in myocardial perfusion imaging. 
Strontium-82 25 d Used as the 'parent' in a generator to produce Rb-82. 
Thallium-201 73 h Used for diagnosis of coronary artery disease other heart conditions such as heart muscle death and for location of 

low-grade lymphomas. 
 
The use of target biomolecules with high specify for the 
organs or particular receptor is the importance radical for 
to obtain of images for scintigraphic in the specify cities 
occur upper expression the specify receptors in the cells 
in study, for example the tumor cells. Cells of very types 
of tumors present abundant receptors of somatostatin 15.  

In the use for diagnostic is because the endocrine system 
and the neurologic system present expression very high 
concentrations of receptors of thousands of times majors 
those normal cells, by this motive this molecule have be 
high potential and its very utilized for diagnostic 16, 17. The 
method full utilized for labeling peptides very specify is by 
means of conjugation of metallic bifunctional agents. 
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Preparation of peptides requires protection of group 
amine in the some cases or other functional groups. 
Metallic agents also require protection.  The peptides RC-
160 (D-Phe-Cys-Tyr-D-Trp-Lys-Val-Cys-Trp-NH2) and the 
Tyr3-Octreotide (D-Phe-Cys-Tyr-D-Trp-Lys-Thr-Cys-Thr) 
their cyclic octapeptides join Disulfide Bridge and both to 
contain remains of lysine, this very important from 
affinity for the receptors (figure 2).  

 

 
Figure 2: Chemist structure of Lanreotide and synthetic 
peptides: Octreotide, Lanreotide and Vapreotide. 

In 1982 Bauer et al from Sandoz laboratory synthesized 
one potent SS analog, the octreotide, it is a cyclic peptide 
with longer plasma high life of about 1.5 hours when after 
subcutaneous injection its action is 6-8 hours. The 
Novartis laboratory (Switzerland) it was name Sandostin 

(18). The other analog Lanreotide, Somatuline, was 
approved for clinic use in Europe in 1994. It should be 
administer intramuscularly. Its duration action after one 
injection is from seven to 14 days. The formulations of 
octreotide incorporate in poly D; L (lactide-coglycolide) 
glucose microspheres can be administered 
intramuscularly for 4 weeks. 

In the bibliography is description of different 
somatostatin analogs labeling. It has to use in very clinics 
applications. The somatostatin analogs 111In-DTPA-D-
Phe-Octreotide (Ostreoscan) and 123I-Tyr-Octreotide 
used for obtain of different tumors so lymphomas and 
neuroendocrine tumors 19, 20.  

The octreotide peptide is a synthetic somatostatin 
analogue that specifically targets somatostatin receptors. 
Somatostatin is acyclic peptide comprised of 14 amino 
acids that plays one important role in the secretion of 
hormones, such insulin, glucagon and the growth 
hormone. Pituitary adenomas and neuroendocrine 

tumors present in pancreas cancer and lung cancer over-
express somatostatin receptors.   

Since discovery, use peptides in therapeutic and 
diagnostic treatment will be mention of peptides 
analogues somatostatin, the RC-160 and Tyr3Octreotide 
(TOC) peptides when labeling with 99mTc by an indirect 
method using S-Benzoyl- mercaptoacetyl triglycine 
(MAG3) and hydrazinonicotinamide (HYNIC) as chelating 
agents. Synthesis of RC160 with S-Benzoyl MAG3 and TOC 
with HYNIC, for labeling with 99mTc was also describe by E. 
Obenaus et al in 2003 21.  

The use of peptides in the treatment of cancer or 
carcinoma in the women who present with a carcinoma 
of the breast often are offered a number of surgical 
options for the treatment of their cancer. A trend 
favoring minimally invasive breast primary breast cancer 
has shifted from mastectomy to lumpectomy, and the 
evaluation of axillaries lymph node status has shifted 
from complete axillaries dissection (removal of levels II, III 
nodes, and I) to less complete dissections. Each of these 
trends has created new surgical dilemmas. The shift from 
mastectomy to lumpectomy has led to a significant risk of 
ipsilateral tumor recurrence. Local recurrence rates may 
be increase by undetected positive tumor resection 
margins or multifocal disease that remains undiscovered 
following lumpectomy 22, 23. Up to 45% of initial excision, 
breast biopsy margins are positive and require 
subsequent re-excision. In addition, some patients may 
have clinically and mammographically occult multifocal 
disease that is not discovery during lumpectomy. In a 
meta-analysis of 11 studies with 2657 cases, only 32% of 
primary breast cancers were multifocal with residual 
tumor in other quadrants 24. This finding has been 
confirme by Pittinger et al., who reported multifocal 
disease in 24% of patients with close margins and 44% in 
patients with positive margins. A variety of techniques 
have been develop to evaluate axillaries lymph nodes. 
These include the use of sentinel lymph node mapping, 
using Lymphazurin blue or Lymphazurin blue and 
technetium-99m (99mTc) sulfide colloid with intraoperative 
gamma detection, to identify sentinel nodes for excision 
(25, 26). A technique that accurately evaluates all 
axillaries lymph nodes and detects positive tumor 
resection margins would be a useful tool to guide 
intraoperative surgical decision-making in women with 
breast cancer 27.  

Somatostatin receptors have been demonstrate to be 
present in a large proportion of breast carcinomas. Van 
Eijck et al. demonstrated that 75% of all women with 
primary breast cancers have positive 111In- pentetreotide 
(a radio labeled, somatostatin receptor subtype 2-
preferring, somatostatin analog) scintigraphic scans 28. 
Parallel in vitro autoradiography demonstrated 
somatostatin receptor (SST) positivity in 28 of 30 (93%) of 
these patients. Positive scans are obtained more often in 
patients with ductal carcinomas than in those with lobular 
carcinomas (85% vs. 56%). Unfortunately, the relatively 
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long distance from the tumor (radioactive source) to the 
camera (the inverse-square law) decreases the sensitivity 
of external scintigraphic scanning. As expected, T2 
carcinomas are more commonly visualized than are T1 
carcinomas (86% vs. 61%). In nuclear medicine 
demonstrated that 125I-lanreotide, when used with 
intraoperative gamma detection, can detect very small 
tumor burdens, including occult lymph node metastases 
in patients with gastrinoma 29. The researchers 
hypothesized that intraoperative gamma detection of the 
radiolabeled somatostatin analog 125I-lanreotide could 
detect positive breast cancer resection margins and 
accurately assess axillaries lymph node tumor status. 

Analogs diverse to present affinity for the specify 
receptors SSR4 so Lanreotide, so have labeling with 90Y 
and 111In and the Vapreotide (RC-160) labeling with 111In, 
188Re and 99mTc. The RC-160 can be cross 
hematoencephalic barrier and can been used in detection 
brain tumors 30-32.  

The somatostatin analogs RC-160 and TOC to having the 
very more clinic potential very important and can serve so 
models for experiment with labeling methods different. 
For example to determine the biological and 
radiochemical behavior of two somatostatin analogues, 
the RC-160 and Tyr3Octreotide (TOC) peptides when 
labeling with 99mTc by an indirect method using S-Benzoyl- 
mercaptoacetyl triglycine (MAG3) and 
hydrazinonicotinamide (HYNIC) as chelating agents. 
Biodistributions studies in normal Wistar rats were 
performed and results were analyze with 
chromatographic studies and protein-binding properties 
test. Lower lipophilicity of the labeled conjugates resulted 
in a higher renal excretion. HYNIC-TOC complex showed 
promising results when labeling with 99mTc using tricine as 
co-ligand although higher stability should found for 
ternary co-ligands compared to tricine. 

The 188Re-lanreotide is very use in therapeutic damage, 
one example is the studies in  pharmacokinetic and 
dosimetric parameters of 188Re-lanreotide in athymic 
mice with induced human cancer tumors. Somatostatin 
analogs, have been used for peptide receptor-mediated 
radionuclide therapy (PRMRT) in metastatic 
neuroendocrine tumors. The eight amino acid peptide 3-
(2-naphthalenyl)-D-alanyl-L-cysteinyl-L-tyrosyl-D-
tryptophyl-L-lysyl-L-valyl-L-cysteinyl-L-threoninamide, 
cyclic (2-->7)-disulfide (9Cl) (lanreotide) was found to bind 
to the five-somatostatin tumor receptors and 
furthermore Lanreotide has been labeled via the 
bifunctional chelating agent, DOTA, to 111In, and 90Y. A 
direct labeling method was use to label lanreotide with 
188Re. The percentage-injected activity per gram of tissue 
(percentageIA/g) was extrapolated to the weights of a 70 
kg male model organs and the number of nuclear 
transitions (N) were the input for the OLINDA/EXM 
program to obtain dosimetry estimates. 

Induced uterine-cervix tumors (HeLa cells) show a mean 
2.4 % IA/g uptake up to 24 h and the tumor/blood ratio 

was over 1.85 (1.5-24 h post-injection) confirming 188Re-
lanreotide remains bound to the tumor. The estimated 
tumor absorbed dose was 460 mGy/MBq. Human 
effective dose was 0.0182 mSv/MBq. Therefore, 188Re-
lanreotide is a good candidate for PRMRT and a clinical 
trial is being planner in order to acquire individual 
dosimetric data 33. The table 2 show parameters 
radiopharmacokinetics obtain in the study. 

Table 2: Pharmacokinetic parameters calculated with 
WinNonlin program for a non-compartmental model 
(mean n=3) 34. 

Parameters Balb-C Athymic 

Vdz (ml) 76.59 ± 10.37 72.65 ± 3.54  

Vss (ml) 68.41 ± 19.89 69.62 ± 10.19 

T1/2 λz (h) 5.6 ± 2.49 43.05 ± 6.84 

Cl (ml/min) 9.48 ± 3.61 1.17 ± 0.37 

AUC (0→∞) (ml/min)/h) 10.55 ± 3.62  85.50 ± 13.23 

MRT (h) 7.22 ± 4.08 59.49 ± 13.66 

The dosimetry is important because permit customize the 
dose. The theory of dosimetry is base in MIRDOSE when it 
is consider absorbed dose, equivalent dose and effective 
dose in specific organs. 

The radiolabelled somatostatin analogues have been use 
in diagnostic and therapeutic nuclear medicine to treat 
cancerous tumors.  Lanreotide, a cyclic octapeptide, with 
antiproliferative action on human small cell lung 
carcinoma was 188Re and characterized, and its 
biodistribution is report in mice. Molecular modeling 
indicates that the lipophilic radiopharmaceutical might be 
an oxo-rhenium (V) penta-coordinated complex. The 
implanted human cervical tumor of epidermoid origin 
was positive for cytokeratins and vimentin and cleared via 
the hepatobiliary system 34.  

How therapeutic radiopharmaceutical 188Re-lanreotide 
was compared in rats implanted with hepatocarcinoma 
tumors. The activity per gram of tissue (percentage IA/g) 
was calculated and the radio pharmacokinetic parameters 
determined. Data were fit using a two-compartment 
model. In this text the authors show significant 
differences between healthy and hepatoma rats. The 
scintigraphic images obtained therefore had high 
resolution and furthermore the 188Re-lanreotide had a 
prolonged beta elimination half-life and increased volume 
of distribution in rats with hepatocellular carcinoma. This 
may be beneficial in the diagnosis and therapy of 
metastatic lesions in patients with cancer 35-39. 

The importance in the therapy of receptors SSTR in others 
treatments considering the long acting somatostatin 
analogues like octreotide and lanreotide depends on the 
expression of specific somatostatin receptors on the 
target cells. The immunohistochemical method 
performed on surgically removed tumors searches the 
expression of receptors at the level of receptor protein 
and gives us insight into receptor’s cellular localization. 
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Pizarek et al. mentioned the aim of study was to identify 
the presence of all the five subtypes of SSTR 1-5 
(including 2A and 2B SSTR isoforms) in surgically treated 
human neuroendocrine tumors (NETs). They are establish 
which receptor subtype is the dominant form of 
somatostatin receptor in particular tumor and thus to be 
able to predict which somatostatin analog will be 
effective in NETs treatment. The domain of receptors are 
follow SSTR 1> SSTR 5> SSTR 3> SSTR 2A> SSTR 2B. The 
receptors were distributed mainly in the area of cells 
cytoplasm with a few specimens showing only 
membranous or mixed: membranous–cytoplasmic 
localization.  

The observed pattern suggests that apart from octreotide 
and lanreotide, newly synthesized multiligand analogs 
such as SOM 230, KE 108 or SSTR 1 and SSTR 5 selective 
analogs could be effective in NETs treatment (40). 
Consider that specific receptors play an importan role in 
the action mechanism, so it is very important identify 
specific of somatostatin (SS) and SS receptors (ssts) as are 
broadly expressed in the human body where they exert 
many physiological actions, they can be expressed in 
many pathological tissues. Particularly, a high density of 
ssts has been described in human neuroendocrine tumors 
(NETs). SS and ssts receptors have a therapeutic and 
diagnostic value in several clinical conditions. For this 
reason stable SS-analogues have been develop. Among 
SS-analogues, octreotide long acting release (LAR), 
lanreotide-sustained-release (SR) and lanreotide autogel 
(ATG) are approved for clinical use and the pasireotide is 
in a late phase of clinical development. Presently, the SS-
analogues are the standard treatment option for 
acromegalic patients and play a prominent role in the 
symptomatic control of patients with 
gastroenteropancreatic-neuroendocrine tumors (GEP-
NETs).  

SS-analogues are able to control hormonal hyperactive 
secretion and reduce tumoral growth in the majority of 
cases. However, some patients are resistant to SS-
analogue treatment and other patients (often GEP-NETs), 
after a variable period of treatment, develop 
tachyphylaxis to these compounds. The mechanisms 
behind this treatment resistance or tachyphylaxis are 
presently in this research. The understanding of these 
mechanisms might help to develop new treatment 
modalities for patients not responding to the currently 
available SS-analogues. The high tumoral expression level 
of ssts, characteristic of many NETs, has been the rational 
to develop radiolabelled SS-analogues to visualize sst-
expressing tumors and to treat unresectable tumors. For 
example, SS-analogues coupled with (111) Indium is use 
to perform sst-scintigraphy, which is a very useful first-
line imaging technique in the diagnosis and follow-up of 
GEP-NETs. Moreover, SS-analogues conjugated to (111) 
Indium or to other radioisotopes, such as (177) Lu or (90) 
Y, have promising effects in the treatment of advanced 
NETs.  

SSTS receptors are express in some non-neuroendocrine 
tumors as well and in some non-tumoral diseases, 
suggesting that SS-analogues might have a role in the 
diagnosis and treatment of these pathological conditions 
as well. The development of novel SS-analogues with new 
pharmacokinetic and pharmacodynamic characteristics 
may further improve the clinical applications of such 
compounds41. Furthermore recent data on the use of the 
somatostatin analogues (SSAS) as octreotide (OCT) and 
lanreotide for the treatment of patients with pituitary and 
neuroendocrine tumors (NETs) are relevant. As stated 
above these two analogues have a high affinity for 
somatostatin receptor (SSR) sub-types 2 and 5. The major 
indications of these compounds are GH- and TSH-
secreting pituitary adenomas, secreting NETs and non-
functioning NETs in progression. Other analogue is. 
Pasireotide with a receptor pattern different from 
previous analogues since it binds with high affinity to SSR 
types 1, 2, 3 and 5 42. Otherwise the studies aimed of 
pharmacokinetic of lanreotide are few, in the treatment 
of Acromegaly the analogs of Somatostatin (SSAS) are 
effective in controlling GH/IGF-1 hypersecretion and in 
reducing tumor size and according to Hu M. et al was 
compared the pharmacokinetic and clinical efficacy of 
lanreotide, the second SSA available in the market, in its 
different formulations.  

Very effective in the treatment in acromegaly and the 
pharmacology and clinical efficacy of lanreotide and 
provides a detailed overview of its pharmacokinetic 
profiles in its slow release (SR) and autogel (ATG) 
formulations. Furthermore, the Lanreotide is an effective 
and well-tolerated drug for the treatment of acromegaly. 
Lanreotide ATG has a more favorable pharmacokinetic 
profile than lanreotide SR, which permits administration 
once every 28-56 days given deep subcutaneously and by 
self-injection rather than intramuscular injection every 7 
– 14 days 43.  

Broadly the Acromegaly in the major patients the disease 
is caused by a growth hormone (GH)-secreting pituitary 
adenoma with elevated GH levels that ultimately induce 
excessive hepatic secretion of insulin-like growth factor-1 
(IGF-1). Somatostatin receptor ligands (SRLs) are 
considered the standard medical choice for the treatment 
of acromegaly, and normalization of GH and IGF-1 is 
attainable with effective therapy. The lanreotide 
(Autogel) is use in therapy of Acromegaly. The rationale 
and benefits of SRL dose optimization therapy with 
emphasis on describing the clinical recognition, 
treatment, and management of patients with acromegaly 
is very important. As dose escalation could provide 
additional biochemical control of acromegaly in patients 
who are inadequately controlled with conventional 
starting doses of octreotide LAR and lanreotide 
Autogel(®).  

Furthermore, patients should routinely have their GH and 
IGF-1 levels closely monitored and their SRL dose 
increased or decreased thereafter according to individual 
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response 44. Therefore, the dose must be individualized. 
The discovery of the new properties of SSRs and DRs has 
led to a renewed interest in agents targeting these 
receptors and has opened new perspectives for medical 
treatment of patients with pituitary and neuroendocrine 
tumors resistant to the “classical”, currently available 
analogs. Moreover, SSRs and DRs Receptors permit cross 
at membrane level may trigger alternative intracellular 
pathways or enhance the signaling for the control of cell 
growth. Therefore, the receptor profile characterization is 
crucial for the accurate selection of patients potentially 
responsive to a given therapy 45. 

The interest for to realize studies in relation of analogs 
somatostatine is because this hormone (SRIF) is a cyclic 
tetradecapeptide hormone initially isolated from ovine 
hypothalamic. It inhibits endocrine and exocrine 
secretion, as well as tumor cell growth, by binding to 
specific cell surface receptors. Its potent inhibitory 
activity, however, is limit by its quickly enzymatic 
degradation and the consequent short plasma half-life. 
Octreotide is for example a short SRIF analog with 
increased duration of action compared to SRIF. 
Octreotide is amine precursor uptake and 
decarboxylation, complications of pancreatic surgery and 
severe forms of diarrhea. Preclinical studies have focused 
on the anticancer effects of octreotide and the related 
SRIF analogs BIM 23014 and RC-160. In vitro at nanomolar 
concentrations, these analogs inhibit the growth of tumor 
cells that express high affinity SRIF receptors. Potently are 
inhibiting the growth of SRIF receptor-positive tumors in 
various rodent models, and, in particular, xeno 
transplanted human tumors in nude mice although 
related to other types as mammary, pancreatic, colorectal 
and lung. 

 Moreover, an indirect antiproliferative effect of SRIF 
analogs is achievable in SRIF negative-receptor tumors 
whose growth is drive by factors (gastrin, insulin-like 
growth factor-1, for example) that are down regulate by 
SRIF. Therefore, the use of radiolabeled somatostatin 
analogs represents a new diagnostic approach, as for 
example the radiopharmaceutical [111In-DTPA]-
octreotide was developed for gamma camera imaging of 
SRIF receptor-positive malignancies, such as 
gastroenteropancreatic tumors. Visualization of SRIF 
receptor-positive tumors in humans is emerging as an 
important methodology, both in tumor staging and 
predicting therapeutic response to octreotide. Currently 
five SRIF receptor subtypes (SSTR1-5) have been cloned, 
all of which bind SRIF with high affinity 46. Finally with 
respect Octeotride I can say that Octreotide, SSTR5, show 
moderate affinity for SSTR3 and fail to bind with high 
affinity to the other subtypes (SSTR1 and 4). The 
oncological profile of these three analogs is apparently 
similar 47.  

For gastroenteropancreatic neuroendocrine tumors 
(GEPNETs) in the diagnosis it use [(111) In-DTPA (0)] 
octreotide in positron emission tomography (PET) 

imaging, and which have a higher affinity for the 
somatostatin receptor, especially receptor subtype-2, 
have been developed. It would be desirable, however, if 
one radiolabeled analog became the new standard for 
PET imaging, because the current application of a 
multitude of analogs implies a fragmented knowledge on 
the interpretation of the images that are obtain in clinical 
practice. The candidates for such a universal PET tracer 
for SRI are [(68) Ga-DOTA (0), Tyr (3)] octreotate or [(68) 
Ga-DOTA (0), Tyr (3)] octreotide. Treatment with 
radiolabeled somatostatin analogs is a promising new tool 
in the management of patients with inoperable or 
metastasized neuroendocrine tumors. Symptomatic 
improvement may occur with all (111) In-, (90) Y-, or (177) 
Lu-labeled somatostatin analogs that have been used for 
peptide receptor radionuclide therapy (PRRT). The results 
that were obtained with [(90) Y-DOTA (0), Tyr (3)] 
octreotide and [(177) Lu-DOTA (0), Tyr (3)] octreotate are 
very encouraging in terms of tumor regression. Based on 
studies by Kwekkeboom DJ et al. the patients’ self-
assessed quality of life increases significantly after 
treatment with [(177) Lu-DOTA (0), Tyr (3)] octreotate. 
Lastly, compared to historical controls, there is a benefit 
in overall survival of several years from the time of 
diagnosis in patients treated with [(177) Lu-DOTA (0), Tyr 
(3)] octreotate. These data compare favorably with the 
limited number of alternative treatment approaches. If 
most widespread use of PRT can be guarantee it is use, 
such therapy may well become the therapy of first choice 
in patients with metastasized or inoperable GEPNETs 48. 

Therefore, the peptide-based radiopharmaceuticals which 
are presently already commercially available or which are 
in advanced stages of their clinical testing so that their 
broader availability is anticipate soon. Physiologically, 
these peptides bind to and act through G protein-coupled 
receptors in the cell membrane. Historically, somatostatin 
analogs are the first class of receptor binding peptides 
having gained clinical application. 111In-DTPA-[D-Phe1]-
octreotide is the first and only radiopeptide obtained 
regulatory approval in Europe and the United States to 
date. Extensive clinical studies involving several 
thousands of patients have shown that the major clinical 
application of somatostatin receptor scintigraphy is the 
detection and the staging of gastroenteropancreatic 
neuroendocrine tumors (carcinoids).  

In these tumors, octreotide scintigraphy is superior to any 
other staging method. However, its sensitivity and 
accuracy in other, more frequent neoplasms is limited. 
Radio labeled vasoactive intestinal peptide (VIP) has been 
show to visualize the majority of gastrointestinal 
adenocarcinomas, as well as some neuroendocrine 
tumors, including insulinomas (the latter being often miss 
by somatostatin receptor scintigraphy). Due to the 
outstanding diagnostic accuracy of the pentagastrin test 
in detecting the presence, persistence, or recurrence of 
medullary thyroid cancer (MTC), we postulated the 
expression of the corresponding (i.e. cholecystokinin 
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[CCK-] –B) receptor type in human MTC. This receptor is 
also widely expressed on human small-cell lung cancer 49.  

Other researchers reported molecular imaging and 
targeted radiotherapy are emerging fields in nuclear 
oncology. Five human somatostatin receptors (hsstr1-
hsstr5) is known to be over-expressed to some degree on 
various tumors, the results to indicate that the receptor 
affinity profile showed high affinity of both peptides to 
hsstr2, hsstr3, and hsstr5 and some intermediate affinity 
to hsstr4, whereas [(111) In-DOTA]-TOC shows affinity 
only to sstr2. The internalization is fast in sstr2 expressing 
AR4-2J and in transfected sstr3 expressing human 
embryonic kidney 293 cells. Both radiopeptides 
internalize much more efficiently than [(111) In-DOTA]-
TOC. Animal biodistribution studies showed very high and 
specific uptake of [(111) In]-1 and [(111) In]-2 in s.c. 
Implanted AR4-2J tumors (Lewis rats) and in somatostatin 
receptor expressing normal tissues. The uptake was at 
least 2-fold higher in these tissues and in the tumor 
compared with [(111) In-DOTA]-TOC 50. Broadly, hSSTR2, 
the VIP acceptor hSSTR3, and hSSTR5 as the respective 
target receptors because these receptors are frequently 
expressed at high levels on primary tumor cells; 99mTc-
P829 appears to be a promising novel peptide tracer for 
tumor imaging 51-56. 

Metallic nanoparticles 

Nanoparticles of gold (GNPs) are indicate in the 
treatment of rheumatic arthritis and agent of treatment 
cancer, on the one case the studied activity indicate in 
adult people of 40 years, not in adult to 60 years or more 
or in children. The stability of gold nanoparticles is good 
and yours use are their assembly of multiple types 
involving materials science, the behavior of the individual 
particles, size-related electronic, magnetic and optical 
properties (quantum size effect), and their applications to 
catalysis, biology and medic use 57. However there 
optoelectronic properties of GNPs related to the surface 
Plasmon absorption, reflecting the collective oscillation of 
the conducting electrons of the gold core, a feature 
relevant to the quantum size effect.  

The combination of photonics discipline with biology and 
medicine has already been demonstrate by the seminal 
work on GNPs-DNA assemblies and is very promising for 
future biomolecular manipulations and applications, such 
as labeling, detection, and transfer of drugs, including 
genetic materials 58. Currently has been development   
spectrophotometric analytical method and the validation 
their same for determine gold colloids nanoparticles 
(GNPs) and to join the peptide lanreotide (LAN-GNPs) in 
vitro. The conjugate GNPs-LAN this investigation phase 
and this use toward for therapeutic cancer, therefore is 
important this studies and the analytic method 
appropriate to determinate in biological fluids 59-61. 

In different studies in where we are involucrate any 
product organic so radiopharmaceutics, drugs and 
nanostructure systems considering the organic process 
such as biopharmaceutics and pharmacokinetic process.  

In the clinical practice is very important to personalize 
doses and design therapeutics ranges such as doses 
adjustment. 

Currently the studies in biotechnology are based in the 
study pharmacokinetics of new drugs: 
radiopharmaceuticals and nanodrugs based in 
development of biodegradables nanoparticles such as 
that use in the clinical practice for diagnostic and therapy, 
especially in cancer therapy. 

In 2011, it is reporting information of use and 
methodological line in relation development and 
validation of a methods spectrophotometrics for Quantify 
GNPs and GNPs-Lanreotide in vitro, where indicate the 
importance of selection the quality one analytic method 
and easy use therefore economic. For characteristics of 
GNPs the method is easy and economic for quantify GNPs 
and conjugate of peptide lanreotide (LAN) and GNPs. The 
parameters of specificity, linearity, exactness and 
precision were evaluated 62-147.  

In this same way other paper in relation with conjugation 
of GNPs and lanreotide peptide was a publication in this 
year when the Lanreotide so somatostatin analogue 
peptide used for peptide receptor mediated therapy in 
metastatic neuroendocrine tumors, was used as capping 
agent of gold nanoparticles (GNPs) obtained by citrate 
reduction method. The displacement of the citrate groups 
from the GNPs surface by lanreotide (LAN) molecules was 
evidence by infrared and Raman spectra. The 
nanoparticles system, Au@LAN, was also characterized 
from HRTEM (High-Resolution Transmission Electron 
Microscopy) and Z-contrast images, UV-Vis and EDS 
spectra.  

The stability on aging in water solution of the composite 
is discussed from the UV-Vis spectra. The affinity constant 
of Au@LAN conjugate, calculated from Capillary Zone 
Electrophoresis data, found to be 0.52. All the 
experimental evidence supports that the gold 
nanoparticles is capped with the Lanreotide molecules 
through relatively strong covalent interactions. This result 
opens the possibility of combining the optical properties 
of gold nanoparticles and of Lanreotide molecule to form 
a bifunctional system for potential biomedical 
applications and includes the functionalization of new 
nanodrugs. 

Currently not exist report for biodistribution and 
pharmacokinetic of Au@LAN conjugate to use in cancer 
therapy 63, 148-198. 

In the tables (3 and 4), we are showing the abstract of all 
development 64, 199-202. 
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Table 3: Advantages and disadvantages research on uses of gold nanoparticles 

Advantages Disadvantages Author 

Nanoparticles of any sizes may possess unique and 
beneficial properties that are electronic, optical 
and thermal (gold nanoparticles: GNPs). 

The particle size is not determined based on the 
physiological function in the body, since the 
mechanism of drug action is specific and must 
consider the passage of substances membrane level. 

Agnieszka Sobczak-Kupiec et al. (2011). 

Molina-Trinidad Eva María (2011) 

GNPs are used in immunohitochemistry to identify 
protein-protein interaction. 

The immunodetection capabilities of this technique 
are limited. 

D. Navarro Bosch et al. (2010) 

Gold metallic nanoparticles are commonly used in 
the laboratory as a tracer  (DNA, aminoglycosidic 
antibiotics: streptomycin, gentamycin and 
neomicina). 

You must select the type of plotter as it should be 
specific for the functionalization of nanoparticles. 

S. Azarmi et al. (2008). 

Nirmala Grace et al. (2007) 

 

Gold is used for nanoparticle applications because 
it is unreactive and is not sensitive to air or light. 

Care must be taken in the preparation of 
nanoparticles and to be controlled variables and 
environmental factors that influence the particle size. 

Y. Ding et al. (2006) 

GNPS as certain conditions are stable can be 
joined with other biomolecules or to functional 
groups such as thiols and amines or amino acids. 

The agglomeration GNPS therefore the surface 
thereof must be covered with layers of protective 
molecules such as the compounds of brimstone. 

S. Aryal et al. (2006) 

Due to the large surface area presented by the 
gold nanoparticles and their stability are nontoxic 
and can spread easily and used in delivery 
Systems. 

Its use is limited on the basis of route of 
administration and the particle s ize, ie its use is 
selective. 

P. Ghosh  et al. (2008) 

 

To maintain stability of the nanoparticles are 
surfactants used nontoxic and biodegradable 
substances such as polyols such as polyethylene 
glycol (PEG). 

To prevent agglomeration of the nanoparticles is 
necessary to use stabilizing agents to be modified 
with poly(ethylene oxide) (PEO) via noncovalent 
bonding to form gold nanoparticle/polymer 
composites (GNPPs).  

Ming-Feng Huang et al. (2004) 

Kim Y. Et al. (1997) 

Han F. Et al.  (1999) 

Zhou H. Et al. (2000)  

To the characterization and quantification of gold 
nanoparticles using specific techniques such as 
capillary electrophoresis analysis. 

Some nanoparticles identification techniques are 
expensive as the Raman and Infrared. 

Bela Neiman et al. (2001) 

The stability of gold nanoparticles is good, 
considering the appropriate pH conditions. 

The synthesis of nanoparticles should be prepared 
carefully and with a lot of cleaning, because of these 
factors depends on the shape and size of 
nanoparticles. 

K. Sokolov et al. (2003) 

D. Marie-Christine and A. Didier. (2004) 

E.M. Molina-Trinidad et al. (2011) 

Nanoparticles show their promise for improving 
the efficacy of drugs with a narrow therapeutic 
window or low bioavailability, such as anticancer 
drugs and nucleic acid-based drugs. 

In the development of new drugs should be 
considered the quality control tests as indicated by 
the FDA and these tests are expensive. 

Li SD, Huang L. (2008) 

Certain compounds pass through the cell 
membrane depends on the molecular size and 
shape, so that it limits the passage of large 
molecules to the cell membrane for this reason 
the use of nanoparticles would allow entry into 
the cell without limitation depending on the 
biomolecule bound to the nanoparticles. 

The limited transport of nanoparticles in the body is 
via lysosomal.  

Bawarski N. et al. (2008) 

The rate at which a drug is dissolved is limited by 
the size and shape of the drug particles, therefore 
a smaller size and a uniform increase disolusion 
speed and therefore drug absorption. 

Nanoparticles are not surface-modified are rapidly 
cleared by phagocytic. Particles larger than 200 nm 
are not used because they may activate the immune 
system and to be clarified in the blood by Kupffer 
cells. 

Bawarski N. et al. (2008) 

Another advantage of the nanoparticles onto the 
microparticles is that they are more suitable for 
intravenous administration, since its size is much 
smaller than the smaller diameter capillaries, 
preventing aggregate formation and ensures that 
particles do not form embolism or thrombosis. 

Nanoparticles larger than 100 nm may not be as 
bioavailable and easily pass across biological 
membranes. 

Moddaresi M, 2010. 

Nano systems may increase the bioavailability of 
drugs in the body and serve as specific delivery 
Systems. 

Nano drug bioavailability in the body depends on its 
solubility, the degree of absorption site and the size 
and shape of the nanoparticles. 

Molina Trinidad E.M. (2011) 
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Table 4: Research will be use of gold nanoparticles. 

Research Outcome Author 
The nanoparticles may also form the basis 
of future cancer treatments. Lasers that 
react with gold nanoparticles could be 
used to destroy cancer cells.  
 

Nanoparticles have the advantage of targeting cancer by 
simply being accumulated and entrapped in tumours (passive 
targeting). The phenomenon is called the enhanced 
permeation and retention effect, caused by leaky 
angiogenetic vessels and poor lymphatic drainage and has 
been used to explain why macromolecules and nanoparticles 
are found at higher ratios in tumours compared to normal 
tissues. 

M. Wang et al. (2010)  
J.L. Li etb al. (2009)  

Nanoparticles could be used as targeted 
drug-delivery Systems. 

In the cell level, metal NP internalization or expulsion by cells 
controls the effectiveness of photothermal therapy and drug 
delivery. In the organ level, the larger-scale metal NP 
distribution determines the effective coverage of a lesion for 
diagnosis (imaging) and therapy (heating or drug delivery) 

Xiaohua Huang, (2006) 

Gold nanoparticles (AuNPs) provide non-
toxic carriers for drug and gene delivery 
applications that provide a useful 
complement to more traditional delivery 
vehicles.  

Of AuNPs is their interaction with thiols, providing an 
effective and selective means of controlled intracellular 
release. 

P. Ghosh et al. (2008) 

GNPs are used in assembly of multiple 
types involving materials science, the 
behavior of the individual particles, size-
related electronic, magnetic and optical 
properties (quantum size effect), and their 
applications in catalysis, in biology and in 
the medicine.  

GNPs are excellent intracellular targeting vectors, because 
they can easily be tailored to a size between 0.8 and 200 nm. 
Their surface can be modified to impart various 
functionalities and good biocompatibility.  
 

S. Azarmi et al. (2008). 
Nirmala Grace et al. (2007) 
 

Inorganic nanoparticles, including GNPs, 
are potential carriers for efficient cellular 
delivery of various drugs and bioactive 
molecules.  
 

LAN contains eight amino acids retaining an internal disulfide 
crosslink (Cys–Cys). The main motivation to use this peptide 
as a new capping ligand for GNPs arises from its biological 
function as a synthetic somatostatin analogue which 
specifically targets somatostatin receptors. It has been used 
for peptide–receptor-mediated therapy in metastatic 
neuroendocrine tumors. 

E.M. Molina-Trinidad et al. (2011) 

Parmacokinetics and Biodistribution of 
nanoparticles. 

Chemical and physical properties of the nanoparticles, 
including size, surface charge, and surface chemistry, are 
important factors that determine their PK and 
biodistribution. 

Shyh-Dar Li and Leaf Huang, 
(2008) 
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