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ABSTRACT 
The words nanotechnology and nanoparticles are quickly becoming common place in today’s 

society.  Research in this field is increasing in popularity and it continues to be ranked as one of 

the most important focuses at universities and in industry.  This popularity and growth is exciting 

and beneficial, however, many people, including educators, do not understand the basic concepts 

of nanotechnology and the use of nanoparticles.  This project addressed the very issue of 

nanotechnology and nanoparticles ignorance.  Where nanotechnology is today and where it is 

going was discovered.  A short, hands-on introduction of the applications of nanotechnology was 

enacted and gold and silver nanoparticles were synthesized and characterized.  Training was 

provided on microscopy and spectroscopy equipment that was then used to analyze the 

nanoparticles synthesized.  The instruments were then used to briefly explore the a few health 

and beauty products that are used in the lives of most people.  Toothpaste and make up were 

viewed at the micron and nanoscale and their chemical components were analyzed.  This quick 

overview showed that nanoparticles and the applications of nanotechnology can be found 

everywhere.  It is important that more people are educated on and realize the impact 

nanotechnology is having and will continue to have on humans. 

KEY WORDS: nanotechnology, nanoparticles, gold synthesis, silver synthesis, SEM, TEM, 

make up 

1. INTRODUCTION 

Nanoparticles, which are abundant in nature, affect many things in our daily lives including 

personal care products such as toothpaste and facial makeup.  Nanotechnology is everywhere.  It 

is discussed in the news, found in nature, and filtered out of drinking water.  The makeup women 

apply daily to their face and the toothpaste that is used to clean teeth contains infamous 
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nanoparticles.  The problem lies in the fact that only a small percentage of people are informed 

about nanotechnology and the concepts it entails.  

The goal of this project was to obtain an in-depth introduction to nanotechnology analyzing 

specifically the significance of size on the optical properties, in particularly addressing the 

importance of size.  Gold and silver nanoparticles were synthesized to broaden our understanding 

of the formation of nanoparticles.  Green techniques to produce nanoparticles is a current and 

promising area of research.  The use of green techniques employs environmentally benign 

synthesis processes that do not use toxic chemicals (Shakar 2003).  Green synthesis was used to 

create both gold and silver nanoparticles.  Silver nanoparticles were also synthesized via a 

traditional chemical route.  Comparing the two techniques allowed the limitations of green 

technology to be seen.  Dr. Daizy Philip, Department of Physics, Mar Ivanios College, India, has 

performed extensive research in the area of green synthesis of metallic nanoparticles, including 

gold and silver nanoparticles.  Her research was the basis of our project.  The green syntheses 

she has used to create gold nanoparticles utilizes a Hibiscus plant or honey.  Both were replicated 

to determine statistical deviation.  S. Shiv Shakar has been integral the last several years in the 

research of green synthesized silver nanoparticles.  His researched utilized leaves from a 

Geranium plant and was the basis of our synthesis of silver nanoparticles.  In replicating the 

work of both Philip and Shakar we expected to observe the formation of gold and silver 

nanoparticles comparable to their reported results.  The synthesis of gold nanoparticles was 

performed using four concentrations of Hibiscus plant extract and it was expected that this would 

affect the size and/or amount of gold nanoparticles formed. 

The nanoparticles were characterized by several techniques to more fully understand the 

nature of the nanoparticles.  In order to fully understand nanotechnology and nanoparticles it was 

important that the characterization of nanoparticles was addressed.  The synthesized 
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nanoparticles were characterized using spectroscopic and microscopy instruments: Dynamic 

Light Scattering (DLS), UV/Vis, Scanning Electron Microscope, Transmitting Electron 

Microscope, EDAX software, and Atomic Force Microscope (AFM).  DLS was used to estimate 

the average size of the nanoparticles that were formed.  UV/Vis analyzed the surface chemistry 

of the nanoparticles.  The SEM and TEM were both used to view the nanoparticles and observe 

their morphologies.  The EDAX software, a component of the SEM, was used to identify the 

elemental composition of the nanoparticles.  EDAX verified the presence of gold and silver 

nanoparticles.  Training and experience on each of these instruments provided abundant 

information and context regarding the classification of nanoparticles. 

This research project provided a good introduction to nanoparticles.  The aforementioned 

experience and background information presented a strong foundation for nanotechnology and 

nanoparticles.  This information and training allowed for an investigation into real world 

applications and how nanotechnology is utilized in personal care products.  Makeup and 

toothpaste products were characterized using available equipment and background research was 

performed on the use and presence of nanoparticles in each of these.  In particular for make up 

there was an emphasis on synthetic, or regular make up compared to the advertised pure and 

natural make up.  The instruments were used to evaluate the presence of nanoparticles in make 

and toothpaste. 

Gold and silver nanoparticles were successfully synthesized and characterized using green 

synthesis.  Nanoparticles in makeup, toothpaste, and hair care products were also successfully 

identified and characterized.  This project allowed participants to experience nanotechnology 

first hand and gain a strong background about the field.   
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2. LITERATURE   REVIEW  

As mentioned, nanotechnology and its applications is a rapidly growing field.  To begin to 

understand nanotechnology it is important to define some of the vocabulary that is found when 

discussing nanotechnology.  Bhushan (2007) in the Springer Handbook of Nanotechnology 

defined nanotechnology as literally meaning any technology done on a nanoscale that has 

applications in the real world.  It is important to understand there is a difference between 

nanotechnology and other words like nanoparticles or those with the prefix nano.  

Nanotechnology describes the specific research and technological advancements that create new 

nano applications, uses, and products.  Bhushan (2007) as defines nanoparticles as an aggregate 

of atoms bonded together with a radius between 1 and 100 nm.  Nanoparticles are the one of 

physical particles that is an example of the real world applications nanotechnology researches.  A 

nanometer is the measurement used for nano applications and is one billionth of a meter.  The 

world of nanotechnology is a very, very small one. 

It seems that nanotechnology has been all the rage the last decade or so, but the ideas of 

nanotechnology have been around much longer.  In the early 1960’s, physicist Richard Feynman 

had a sensational and almost sci-fi dream of nanotechnology.  Feynman spoke of nanomachines 

and technology at the scale of an atom and lit the initial fire for the excitement of 

nanotechnology (Drexler 2004).  Feynman’s vision did not gain steam until the 1980’s and the 

term nanotechnology was being used more readily (Drexler 2004).  Nanotechnology has not had 

an easy path.  During the late 1980’s and early 1990’s nanotechnology had resistance but 

continued to push forward.  President Bill Clinton proposed nanotechnology funding and the 

U.S. National Nanotechnology Initiative was formed in 2000 to promote nanotechnology 

(Drexler 2004).  The U.S. Nanotech Research Act was passed in 2003. 
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While Feynman was the initial visionary of nanotechnology and set the research in motion, 

most are surprised to learn that nanoparticles, nanomachines, and other applications of 

nanotechnology are much closer than expected: in nature.  Bhushan in the Springer Handbook of 

Nanotechnology described geckos and spiders who have amazing climber and sticking ability, 

respectively, due to the contact area each have on their feet that comprises a very small area and 

gives them an adhesive-like ability to stick to things (Bhushan 2007).  Cells, which make up all 

living organisms, also have nanomachines, such as ribosomes, that aid in specific reactions 

(Drexler 2004).  These are only a couple examples found in nature. 

A strong background in the history and natural side nanotechnology and its applications 

provided a very solid foundation prior to performing the synthesis of gold and silver 

nanoparticles.  Daizy Philip has been a forerunner in the synthesis of metallic nanoparticles and 

explained in her research that the size, shape, and surface morphology play a vital role in 

controlling the physical, chemical, optical and electronic properties of nanomaterials (Philip 

2009).  Gold nanoparticles have applications in the areas of drug delivery, tissue/tumor imaging, 

photothermal therapy and immunochromatographic identification (Philip 2009).   

Nanotechnology and its counterparts nanoparticles, nanomachines and many more will 

continue to be important to today’s society.  It is up to educators, scientists and students to 

ensure that the public is informed and aware of these topics. 

3. GOALS  AND  OBJECTIVES  

The goal of this project was to obtain an in-depth introduction to nanotechnology analyzing 

specifically the significance of size on the optical properties; addressing the importance of size 

dictated the research we completed.  The synthesis and characterization of nanoparticles along 

with the identification of nanoparticles in personal care products were the measurable objectives.    
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4. RESEARCH  STUDY  DETAILS 

4.1 Synthesis of Gold Nanoparticles 

4.1.1 Supplies 

1-500 mL beaker 
Blade/scissors 
4 medium-sized magnetic stir bars 
10, 50, 100 mL graduated cylinders (class A) 
2-200 mL volumetric flask (class A) 
6-100 mL beakers 
3-50 mL beakers 
2-250 mL plastic bottle 
Filter paper 
Scintillation vials 
Teflon spatula 
Weigh paper 
 

4.1.2 Experimental Procedure-Hibiscus Synthesis (Philip 2009) 

4.1.2.1 Reagents  

HAuCl4•3H2O-procured from Fisher 

Hibiscus plant-procured from local plant store 

 De-ionized H2O 

4.1.2.2 Procedures 

4.1.2.2.1 34 mg HAuCl4•3H2O was dissolved in 200 mL of DI water in 

volumetric flask.  It was vigorously shaken to ensure complete 

dissolution. 

4.1.2.2.2 Hibiscus petals were washed several times with DI water 

4.1.2.2.3 20 g of Hibiscus petals were finely cut and stirred with 200 mL of 

DI water.  They were stirred for two minutes and filtered.   

4.1.2.2.4 30 ml aliquots of HAuCl4•3H2O solutions were poured into 

beakers A-D. 1 stir bar was added to each beaker. 
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4.1.2.2.5 5, 10, 20, 30 mL Hibiscus extract were added to beakers A-D, 

respectively. 

4.1.2.2.6 Solutions were vigorously stirred for 10 minutes and the slow 

complete reduction was observed after 1.5 h. 

4.1.2.2.7 Solutions were labeled appropriately and the colloids can be stored 

for 2 months.  

4.1.3 Experimental Procedure-Honey Synthesis (Philip 2009) 

4.1.3.1 Reagents 

HAuCl4•3H2O-procured from Fisher 

Kroger brand clover honey-procured from local Kroger 

De-ionized H2O 

4.1.3.2 Procedures 

4.1.3.2.1 83 mg HAuCl4•3H2O was dissolved in 200 mL of DI water in 

volumetric flask.  It was vigorously shaken to ensure complete 

dissolution. 

4.1.3.2.2 20 g of honey was diluted with 70 mL DI water.  It was stirred to 

ensure a homogenous mixture. 

4.1.3.2.3 30 ml aliquots of HAuCl4•3H2O solution was poured into beakers A-

D. 1 stir bar was added to each beaker. 

4.1.3.2.4 10, 15, 20, 25 mL honey solution was added to beakers A-D, 

respectively.  Adjust solution final pH to 3 with acid solution (Acetic 

Acid). 

4.1.3.2.5 The complete reduction was observed in a few minutes. 
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4.1.3.2.6 Solutions were labeled appropriately and the colloids can be stored for 

2 months. 

4.2 Synthesis of Silver Nanoparticles 

4.2.1 Supplies 

1-500 mL beaker 
Blade/scissors 
4 medium-sized magnetic stir bars 
10, 50, 100 mL graduated cylinders (class A) 
2-200 mL volumetric flask (class A) 
6-100 mL beakers 
3-50 mL beakers 
2-250 mL plastic bottle 
Filter paper 
Scintillation vials 
Teflon spatula 
Weigh paper 
 

4.2.2 Geranium Synthesis (Shankar et al. 2003) 

4.2.2.1 Reagents 

AgNO3-procured from inventory of T. Howard classroom lab 

Geranium plant- procured from local plant store 

De-ionized H2O 

4.2.2.2 Procedures 

4.2.2.2.1 100 mL of 10-3 M aqueous solution of AgNO3 was prepared by 

dissolving 0.169  g solid AgNO3 to 100 mL de-ionized water 

4.2.2.2.2 10 g of Geranium petals were thoroughly washed with de-ionized H2O 

and finely chopped 

4.2.2.2.3 50 mL of de-ionized H2O was added to the chopped Geranium petals 

and placed on hot plate and brought to a boil for 1 minute while 

stirring 
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4.2.2.2.4 After Geranium petal solution had boiled 1 minute the solution was 

filtered and 5 mL of the filtered broth was added to the aqueous 

AgNO3 solution. 

4.2.2.2.5 A stir bar stirred Geranium broth- AgNO3 solution for 5 minutes and 

the solution was then left to sit undisturbed for 24 hours. 

4.2.3 Chemical Synthesis (Muskin et al. 2008) 

4.2.3.1 Reagents 

AgNO3-procured from inventory of T. Howard classroom lab 

Sodium citrate-procured from inventory of T. Greely classroom lab 

De-ionized H2O 

4.2.3.2 Procedures 

4.2.3.2.1 50 mL of 1 mM AgNO3 solution was prepared by adding 0.17 g 

AgNO3 to 1000 mL de-ionized water in a 100 mL beaker  

4.2.3.2.2 A 1% sodium citrate solution was prepared by  

4.2.3.2.3 Bring AgNO3 solution to boil for 10 minutes 

4.2.3.2.4 1.5 mL of sodium citrate solution was added to the boiling AgNO3 

solution 

4.2.3.2.5 The combined solutions were heated until the color changed from clear 

to yellowish gold 

4.2.3.2.6 Reaction was completed after color change and removed from heat 

 
4.3 Personal Care Products 

4.3.1 Products Used 

Colgate whitening toothpaste-sample procured from T. Howard 
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bareMinerals Original SPF 15 Foundation, medium shade-procured from 

bareEscentuals boutique 

bareMinerals blue eyeshadow-procured from bareEscentuals boutique  

Neutrogena loose foundation-procured from T. Howard 

Avon blue eyeshadow 

4.3.2 Sample Preparation 

All samples, excluding toothpaste sample, listed in 4.3.1. were prepared two 

ways.  The samples were used as dry samples and analyzed using the SEM following sample 

preparation 4.4.2.2.2.  A small amount of these samples were also diluted in 10 mL ethanol and 

prepared for SEM analysis following preparation 4.4.2.1.1.  The toothpaste sample was prepared 

by diluting a small amount of toothpaste in 10 mL de-ionized H2O. 

4.4 Sample Preparation-Spectroscopy and Microscopy Equipment 

4.4.1 Dynamic Light Scattering (DLS) 

Approximately 5 mL of aqueous product in original solution was filtered through 

a 20 micron syringe PTFE (polytetrafluoroethylene) filter 

5 mL filtered solution was placed in test vial and outside of vial was rinsed with 

toluene 

4.4.2 Scanning Electron Microscope (SEM) 

4.4.2.1 Metallic/conductive sample 

4.4.2.1.1  Aqueous 

2 drops were placed on SEM stub 

Stub placed in vacuum oven to dry 

4.4.2.1.2 Solid 
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Carbon tape placed on SEM stub and solid materials placed on carbon 

tape 

4.4.2.2 Organic/Non-Conductive Sample 

4.4.2.2.1 Aqueous 

2 drops were placed on SEM stub 

Stub was placed in Sputter coater to coat with very thin layer of 

gold/palladium to aid in conductivity 

4.4.2.2.2 Solid 

Carbon tape placed on SEM stub and solid materials placed on carbon 

tape 

Stub was placed in Sputter coater to coat with very thin layer of 

gold/palladium to aid in conductivity 

 
4.4.3 Transmission Electron Microscope 

One drop of diluted aqueous product solution placed on Copper TEM grid  

Grid dried in vacuum oven for 24 hours 

4.4.4 UV/Vis 

Approximately 3 mL of aqueous product solution placed in clean (rinsed with de-

ionized H2O) quart cuvette 

4.4.5 Atomic Force Microscope 

One drop of diluted aqueous product solution placed on AFM sample disc 

Disc dried in vacuum oven for 24 hours 

5. ANALYSIS;  RESEARCH  RESULTS 

5.1. Gold Nanoparticles Characterization 
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5.1.1. Dynamic Light Scattering (DLS) 

The spectroscopy equipment used to perform DLS analysis was a Malvern 

Instruments CGS-3.  DLS was used to find the average size distribution of gold nanoparticles 

produced in the solution.  This was a very beneficial piece of data to acquire because it was 

useful to know that the majority of the particles were similar in size.  Aliquots A, B, and D had a 

wider distribution than aliquot C.   

5.1.2. Scanning Electron Microscope (SEM)  

The scanning electron microscope used was a Philips XL 30 ESEM-FEG.  The SEM 

was used to observe and record the morphologies and elemental analysis of nanoparticles.  

Figures 1-3 show aliquot B from Hibiscus synthesis.  Figure 1 shows even dispersal of 

nanoparticles and Figures 2 and 3 utilized a higher magnification and demonstrate the spherical 

morphology of the nanoparticles.  Figure 3 also shows the size of the nanoparticles, about 90 nm.  

 

Figure 1 - SEM image of Hibiscus aliquot B. 
12,000x magnification 

 

Figure 2 - SEM image of Hibiscus aliquot B. 
50,000x magnification 

 

Figure 3 - SEM image of Hibiscus aliquot B.100,000x magnification 
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Use of the SEM also allowed for elemental analysis.  The SEM used has a 

software program that allows for elemental analysis of a selected region of the sample.  This 

software is referred to as EDAX.  EDAX analyzes for the presence of individual elements.  

Individual particles can be singled-out and the element can be confirmed.  The data generated 

gives a percent composition of elements present.  The SEM stub on which the sample is placed 

for analysis is made of both aluminum and magnesium and can be disregarded when analyzing 

samples.  Figure 4 shows the percent composition graph generated for Hibiscus sample C by 

EDAX. 

5.1.3. Transmission Electron Microscope (TEM) 

The transmission electron microscope used was a Philips TEM CM 20.  The TEM 

was another microscopy instrument that showed morphology and size.  The TEM has better 

resolution than the SEM and therefore gave images with more magnification than the SEM.  The 

TEM showed that the gold nanoparticles synthesized were actually aggregates of even smaller 

nanoparticles.  Figure 5 illustrates this very well. 

 

Figure 4 - EDAX composition graph. The 
arrows indicate the electron energy peaks that 

gold produces 

 
 
 

 

Figure 5 -TEM image of Hibiscus aliquot 
C 
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5.1.4. Ultraviolet-Visible Spectroscopy (UV/Vis) 

The UV/Vis spectroscopy used was a Digilab Hitachi -3310 Spectrophotometer.  

The UV/Vis data allowed for the analysis of absorbance of a particular wavelength of UV light 

within the sample solution.  Elements absorb light of different wavelengths and comparing the 

absorbance observed to an expected absorbance is a check to the presence of a particular 

element.  See Fig. 7 for an absorbance graph.   

400 500 600 700
nm

hib B

0.5

1.0

1.5
Abs

 

Figure 7 UV/Vis absorbance graph for Hibiscus synthesis 

5.2. Silver Nanoparticles Characterization 

5.2.1. Dynamic Light Scattering (DLS) 

As with the gold nanoparticles in Section 5.1.1. DLS was used to determine the 

average size distribution of nanoparticles in solution.  There were no differences between the 

green and chemical syntheses.  

5.2.2. Scanning Electron Microscope 

Just as with the gold nanoparticles, the silver nanoparticles were also 

characterized using the SEM and EDAX software.  Images of the morphology and distribution of  

the silver nanoparticles illustrated that there was not even dispersal of particles or 

much similarity in the size of the particles.  This can be seen in Fig. 8.  There were no 

differences between the green and chemical synthesis of silver in terms of distribution or 

morphology.   
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EDAX software was also used to characterize the silver nanoparticles and it confirmed the 

presence of silver in both the green and chemical syntheses. See Fig. 9. 

 

 

Figure 8 SEM image of silver nanoparticles 
using chemical synthesis.  100,000x 

 

Figure 9 EDAX composition graph of green 
silver synthesis.  The arrow indicates the 

electron energy peak silver produces 

300 400 500 600
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2.5
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      300 400 500 600
nm
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1.5

2.0
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Figure 10. Results from UV/Vis analysis of green and chemical synthesis of silver 

5.2.3. Ultraviolet-Visible Spectroscopy (UV/Vis) 

The UV/Vis absorbance for the green and chemical synthesis of silver can be 

found in Fig. 10.  The absorbance bands are slightly different and by the looks of the beginning 

peak at 300 nm a wide wavelength should have been used to observe a second absorbance peak. 

5.3. Health and Beauty Products Characterization 

All health and beauty products were characterized using the SEM and EDAX software.  The 

morphologies of particles were observed and EDAX was used to identify the element(s) present 

in some of the particles. 
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5.3.1. Toothpaste 

The toothpaste was analyzed using the SEM and the EDAX analysis showed a 

strong presence of the elements sodium and silicon.  Individual, 1 micron-sized particles could 

be seen and were analyzed to be primarily made of silicon.   

5.3.2. bareMinerals Foundation 

This make up was of particular interest due to its advertising as pure and all 

natural.  EDAX analysis of bareMinerals Foundation showed the presence of many elements 

including the following prominent ones: bismuth with the largest percent composition, zinc very 

near to Bismuth in percent composition, and the rest listed with decreasing presence, sodium, 

titanium, chlorine, iron and potassium.  

5.3.3. Neutrogena Foundation 

The EDAX analysis of this foundation showed many different elements.  Included 

were silicon, potassium, titanium and iron.  The large area sampled shown in Fig. 11 reported 

silicon having the highest percent composition of this area, however the specific square region, a 

sphere, showed to have a high percentage of titanium. 

 

 

Figure 11 SEM Image 50,000x magnification-Neutrogena foundation. Entire picture and 
square box analyzed using EDAX 
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5.3.4. bareMinerals Blue Eyeshadow 

EDAX analysis showed that the bareMinerals Blue Eyeshadow had a very strong 

percent composition of bismuth, just as the foundation did.  It also had a high percent 

composition of both silicon and iron.  Chlorine and potassium was also present. 

5.3.5. Avon Blue Eyeshadow 
 

EDAX analysis showed that Avon Blue Eyeshadow was mostly silicon based, 

but also had a strong presence of magnesium and titanium.  It also had a small amount of 

potassium and iron.  

6. CONCLUSIONS 

The quick introduction to nanoparticles and nanotechnology provided a great overview to 

the research, instruments and time that goes into the study and development of nanotechnology.  

The use of microscopy and spectroscopy instruments showed both expected and unexpected 

results.  First, it was expected that the green synthesis of the gold nanoparticles would change 

size significantly as the concentrations of gold precursor to Hibiscus extract was changed.  This 

was not observed.  The previous study by Daizy Philip reported that nanoparticles of different 

size and shape were synthesized (Philip 2009).  However, the DLS data we collected did report 

aliquot C having the smallest size distribution.  The DLS data showed that the ratio of gold 

precursor to Hibiscus extract was most successful at producing particles of similar size.  

However, UV/Vis data showed that aliquot B had a very strong absorbance peak while aliquot C 

and D showed no absorbance.  The data is inconclusive but may slightly indicate that aliquots C 

and D produced a lower amount of gold nanoparticles.  The honey synthesis of gold was 

abandoned due to issues with instruments and the product.  The pH meter being used was 

malfunctioning and it was not possible to check the pH of the final solutions.  The honey 
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solutions also had large contaminants settled and growing in the bottom of the solution beaker.  

The Hibiscus synthesis proved to have the most efficient synthesis procedures  

The green syntheses of silver nanoparticles appeared to be less efficient than the chemical 

synthesis.  When characterizing each using the SEM, it was very difficult to locate silver in the 

green synthesis sample and the UV/Vis data for these shows a wider peak for the green 

synthesis.  The silver solution of green synthesized silver was also very dark in color, showing 

the possibly of unreacted Geranium extract or interference.  The beaker for the chemical 

synthesis of silver also had a silver coating around the edges and the sides of the beaker.  In 

comparison to the research by Shankar in the geranium synthesis of silver we did agree that the 

synthesis happened very quickly.  As Shankar stated, this achievement is beneficial in the 

manufacturing of silver nanoparticles (Shankar et al. 2003).   

The real world applications of nanotechnology proved to be very interesting.  Wypych in   

The Handbook of Fillers details aluminum trihydrate and hydrated silica as the most common 

components in toothpastes (Wypych 2010).  There was a high level of the element silicon found 

and this was not surprising.  However, the analysis of make up proved to be surprising.  We 

expected iron, titanium and silicone in all the make up, however we also found a very large 

amount of bismuth (Wypych 2010).  This was in both the natural and synthetic foundation and 

was not mentioned in the literature.  More background research and analysis needs to be 

performed to understand the contribution of bismuth. 

It is evident that the applications of nanotechnology are very complex.  The syntheses of 

nanotechnology, while they required few materials and little time, was not as easy to replicate as 

originally thought.  The analysis and characteristics was also time consuming and in the future 

controls would be necessary to fully analyze products.  Nanoparticles in health and beauty 
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products were both expected and surprising and more reserarch would be interesting to analyze 

the actual nanotechnology research that is behind these products. 

7. RECOMMENDATIONS 

More research is recommended in the area of natural vs. synthetic make up.  We have only 

begun to analyze the nanoparticles that make up is comprised of.  Also, the green synthesis both 

gold and silver nanoparticles using other plants, possibly those that can grow in various climates 

or grow very quickly, would be of interest.  In conducting analysis of nanoparticles and 

characterizing these it would also be beneficial to have standards or controls to use as 

comparisons. 
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APPENDIX 1:  RESEARCH  SCHEDULE 
 

Research Schedule 
    
Research Day Date Tasks Accomplished 

1 22-Jun Tour of Advanced Materials Characterization Center; shown 
all equipment 

2 23-Jun SEM time-demonstration, training and practice 
3 24-Jun DLS training 
4 25-Jun SEM time-practice/training; discussion with GA about posters 

and presentations 
5 28-Jun 

Hibiscus synthesis of Au; SEM and TEM sample prep of Au 
6 29-Jun 

DLS of Hibiscus Au solution; prepared SEM samples of Au 
7 30-Jun SEM time-practice finding particles and increasing 

magnification; Au nanoparticles 
8 1-Jul SEM time-characterized foundation and eyeshadow; 

shadowed PI on use of TEM 
9 6-Jul 

SEM time-looked at honey-synthesized Au nanoparticles and 
characterized toothpaste using EDAX; honey synthesis of Au 

10 7-Jul UV/Vis-analyzed Hibiscus Au solutions 
11 8-Jul Chemical synthesis of Ag  
12 9-Jul Prepared SEM samples of chemical Ag 
13 14-Jul 

SEM-Characterized more Makeup samples & used EDAX 
14 15-Jul Research report & PowerPoint Writing time 
15 19-Jul Green synthesis of Ag-sample prep. Lab 
16 20-Jul SEM-time-characterization of Ag nanoparticles; also analyzed 

Ag solutions using DLS 
17 21-Jul SEM time-used EDAX software to characterize Ag 

nanoparticles 
18 22-Jul Analyzed Ag nanoparticles using UV/Vis spectroscopy 
19 23-Jul Research report & PowerPoint Writing time 
20 26-Jul Research report & PowerPoint Writing time 
21 27-Jul Research report & PowerPoint Writing time-Consulted w/GA 

and PI 
 
 


