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[image: image1.png]Table 1 Regression results for the working curves of 4-ABA, 4-OHBA, 4-CIBA, and phenolphthalein using
Ag-PDMS nanocomposites.

Compound Slope R LOD
(Area Units/M)
4-ABA 2.1x10° 0.99 3.5x10%
4-OHBA 5.8x10° 1.00 2.9x10%
4-CIBA 3.0x10° 0.98 5.9x10%
PHT 1.9x10" 1.00 5.5x10%

Note: LOD was caleulated as the signal equivalent to 3 times the standard deviation of the blank for N=21. A linear
relation was observed in the range from the LOD to 10° M.
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Figure 4 Working curve for 4-ABA using the Ag-PDMS nanocomposites.
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[Type your title here]  
[Type the authors names: Last, Initials (first and middle names). Separate each author using semicolons (;) include the following address as the one for the authors] University of Puerto Rico, Mayagüez; Department of Chemistry; P.O. Box 5000, Mayagüez PR, 00681
Recommendations: Often the first, and possibly the only part read by colleagues.  It must communicate the most important concepts of the research including the key scientific finding, the methods used to conduct the study, and the target system under study. A carefully composed title that captures the interest of the audience typically:

· consists of a meaningful sentence fragment no more than two lines or ~15 words long

· encourages the audience to read the abstract and the remainder of the report 

· aids in the computer automated searching of scientific databases

The following are some representative titles for Gas Chromatographic applications found in the scientific literature. 

· Microbial Metabolomics with Gas Chromatography/Mass Spectrometry

· Quantitative Analysis and Structure Determination of Styrene/Methyl Methacrylate Copolymers by Pyrolysis Gas Chromatography

· Headspace Analysis of Engine Oil by Gas Chromatography/Mass Spectrometry
Here is a good example of a scientific title:

Volatile Organic Compounds Determined in Pharmaceutical Products by Full Evaporation Technique and Capillary Gas Chromatography/Ion-Trap Detection

Schuberth, J.; National Board of Forensic Medicine; Department of Forensic Chemistry; University Hospital, Sweden; 

Abstract 
FORMAT: Provide a concise and self-contained summary of the report (MUST BE FOCUSED ON THE EXPERIMENT THEME NOT THE TECHNIQUE), allowing a reader to quickly determine the nature and scope of the entire research report.  It expands the title by briefly summarizing the problem, methods employed to conduct the study, key scientific findings, and main conclusions. Since the abstract is a condensed and focused summary of the report, it should only provide information that is included elsewhere in the manuscript.  The abstract should:

a. consists of a single paragraph containing approximately 80 - 200 words

b. not cite references, tables, or figures or refer to sections of the report

c. avoid abbreviations and acronyms unless they are strictly necessary 

Hint: It should be written last, in order to assure it contains the key topics covered in the report.   

Here is a good example of a scientific Abstract and how it relates to the title:

Pharmaceutical products often contain volatile organic compounds (VOCs), which are made up of residual solvents from the manufacturing process and of flavoring additives. These substances may form a "signature" that perhaps could be used to reveal the product source. To study this possibility, a new method for detecting and quantitating VOCs in pharmaceutical preparations is described. It is based on extraction of the dry powder by the full evaporation technique, separation of the VOCs by gas chromatography in a capillary with an a polar stationary phase, and exposure of the compounds by ion-trap detection with the apparatus run in the full-scan mode. The search of some drug substances or pharmaceutical products for VOCs revealed ethanol, acetone, 2-propanol, methyl acetate, toluene, eucalyptol, and menthol, whose concentrations were in the range 0.008-26 mmol/kg of sample. The within-day or between-day precision studies showed, except for methyl acetate, a relative standard deviation less than 13%. The concentrations for the different compounds were at the limit of detection or of quantification in the range 0.4-4.0, respectively, 1-10 mol/kg of sample. Based on the quantitative data, distinct signatures were obtained from synonymous medicines made by four diverse producers. These data indicated that the method provides a means for disclosing the origin of a drug product.

InTroduction 

FORMAT: It presents the relevant theoretical background of the project, the applied scientific principles and the proposed solution to the problem (MUST BE FOCUSED ON THE EXPERIMENT THEME NOT THE TECHNIQUE). It is based on the relevant information necessary to understand the remainder of the report.  A good introduction should address the following questions:
	Question
	How to address it:

	What is the problem?
	Describe the problem investigated



	Why is it important?

What other investigators have done to solve the problem?

What remains to be solved?
	Summarize what have been done in the past to solve the problem (relevant research).  This must include, key terms and concepts, so the reader can understand the merits and significance of the project.  

State what unanswered question, untested population, untried method are addressed by your  research



	What is the proposed solution to the problem?

What makes your approach unique and/or superior than what others have done?
	Explain the merits of your approach in terms of broader impact and intellectual merit

State the advantages, and uniqueness of your approach: Eg. Simplicity, low costs, etc.



The introduction must include material from textbooks, laboratory manual, and scientific journals.

Hints: 

· Move from general to specific: real problem (world/research) ( current literature ( your experiment

· Make clear the links between problem and solution, question asked and research design, prior the experiment.

· Be selective, not exhaustive, in choosing studies to cite and amount of detail to include.

Here is a good example of a scientific introduction focused on the analysis of neurodegenerative peptide agents:

The aggregation of alpha-synuclein (AS) is associated with diseases such as Parkinson’s disease. It is a 140 amino acid, unstructured protein found in the cytosol [1]. As with many proteins associated with neurodegenerative disorders, its function remains poorly defined. However, like other such protein, As has been shown to be a metalloprotein [2]. Unlike, the prion protein and the amyloid precursor protein, studies of the metal binding to AS have been few [3,4]. Also, the exact contribution of metal binding to the normal biology, aggregation, or conformational changes of AS remain poorly studied. Initial studies of AS and copper suggested that the metal is bound at the C-terminus and initiates aggregation [5]. 
A further study [2] suggested that copper binds to a high affinity site associated with a histidine at residue 50. Other studies have suggested that this site plays little role in metal binding [6]. Also, there has been suggestions that the very N-terminus of the protein contributes to one copper bindings site, while another site in the C-terminus contributes a second site [7–9]. Co-ordination of the copper to the protein has been suggested to have different modes depending on pH, but largely being 2N2O at pH 7.4 and 1N3O at pH 5.0 [9]. Binding of other metals at very low affinity has been investigated to some degree [7] suggesting a C-terminal site for the binding of iron, nickel, manganese and cobalt. Of these metals, iron is of the most relevant because of the known changes that occur in iron levels in Parkinson’s disease [10,11]. However, only one study has pursued identification of an iron binding to alpha-synuclein, suggesting a single site of equivalent affinity to copper [12].
Some studies have suggested that AS can be toxic when applied extracellularly [13–15]. However, the mechanism of action and the possible role of metals in the toxicity remain unknown, there is increasing evidence that the active form is oligomeric and not fibrilar [16]. Metals could initiate aggregation of the protein into oligomers, and this implies that metals could play a role in the formation of a toxic species of alpha-synuclein.

In this study, we have examined the Zn(II) and Cu(II)binding modes of human Aâ in solution and in insoluble aggregates by Raman spectroscopy. Analysis of the Raman spectra has revealed two different modes of metal-binding. One is characterized by metal binding to the imidazole N atom of histidine, which produces insoluble aggregates. The other involves metal binding to the N, butnot N, atom of histidine as well as to main-chain amide nitrogens, resulting in the formation of soluble complexes. Zn(II) binds to βA only in the former mode irrespective of pH. On the other hand, the Cu(II) binding mode is pH dependent. At mildly acidic pH, Cu(II) binds to βA in the former mode, whereas the latter mode is predominant at neutral pH. The transition from one binding mode to the other explains the strong pH dependence of Cu(II)-induced βA aggregation.
Experimental 

FORMAT: The experimental section describes the experiment's methods and materials in sufficient detail that another researcher would be able to repeat the experiments and obtain comparable results.  It summarizes the entire procedure and clearly delineates the logical progression of the conducted experiment. In the experimental section the writer should:

· Use complete sentences instead of outlines (Be consistent in voice and tense)

· Use past tense and passive voice and avoid personal pronouns. 

· Although this section is similar to a recipe for the experiment, it need not be chronological. Describe in detail only the components that are important to the results and conclusions of the report.  

· Assume an audience of experienced experimentalists and provide only necessary information (e.g. type of balance used and its accuracy). Emphasize the conceptual connections among the procedure, equipment, and materials. 

· Include experimental steps, materials, instrumentation, and data collection methods used such as:

· Equipment (Apparatus): List only devices of a specialized nature. Provide information about an instrument by giving the manufacturer and model number (e.g. “The GC was done with a Hewlett-Packard Model 5890 and with the separation in a DB-1 capillary (30-m x 0.25-mm-i.d., coated with 1 µm of methylsiloxane from J&W Scientific (Folsom, CA)”). Figures might include the entire experimental apparatus or a detailed view of a unique component critical to the reported results

Here is a good example of the equipment section:

The HPLC-UV/FLD analyses were performed on an Agilent 1100 HPLC system equipped with a Supelco Discovery RP Amide C16 column (3 mm
 250 mm, 5 mm particle size), fluorescence detector (FLD), and UV diode-array detector. The mobile phase consisted of an 85:15 ratio of aqueous phase to acetonitrile (v/v) with a flow rate of 1.5 mL/min. The aqueous phase was 2.5 mM sodium-1-heptane sulfonate adjusted to pH 2 using H3PO4.
· Reagents: List and describe the preparation of special reagents only. Do not list reagents normally found in the laboratory and preparations described in standard handbooks and texts. Provide information about a substance by giving the manufacturer and product purity (e.g. Estrone (99% purity, Sigma-Aldrich, St. Louis, MO)).
Here is a good example of a reagent section: 

All reagents were used as received from suppliers. Cipro-floxacin (+98%), H3PO4 (85%), NaOH (1.0 N standard), and NaH2PO4 (+99%) were obtained from Sigma-Aldrich. Concentrated HCl was obtained from Fisher Scientific. The TiO2 catalyst used was Hombikat UV100 (provided by Sachtleben Chemie, Germany), a pure (>99%) anatase phase with average particle size <10 nm (Bekbolet et al., 2002). B.E.T. specific surface area was measured as 290m2/g (5-point N2 isotherm, ASAP 2010, Micromeritics). Deionized water (Barnstead NANOpure systems; >18 MU cm resistivity) was used to prepare all reaction solutions.
· Procedure: Briefly explain why specific experimental procedures were employed.  Since procedures are intended as instructions to permit work to be repeated by others, give adequate details of critical steps (e.g. “The solutions used for generating the standard graphs contained, per liter of water 1% methanol, 10 mmol of ethanol, 2 mmol each of acetone and 2-propanol, and 1 mmol each of methyl acetate, eucalyptol, and l-menthol, or, per liter of methanol, 1.2 mmol of toluene.”). Diagrams can clarify a complicated experimental setup; use figures when they are more effective than words in describing the experimental technique or apparatus. Always refer the reader’s attention to the figure before discussing it in the text. Published procedures should be cited but not described, except where the presentation involves substantial modifications. Very detailed procedures must be presented in the Supporting Information section.
Here is a good example of a procedure section: 

HPLC mobile phases:

Solvent A was potassium dihydrogenorthophosphate (0.5 M) with TMA (pH 6.0, 0.002 M), pH adjusted using phosphoric acid and solvent B was methanol, for method 1 A:B = 92:8 (v/v) and for method 2 A:B = 95:5 (v/v). The mobile phases were degassed under helium, maintained at 5 psi.

Solutions for HPLC:

Initial stock solutions containing 1 mg/ml of 4,4'-azobenzenedicarboxylic acid, 4,4'-azoxybenzenedicarboxylic acid and 4,4'-hydrazobenzenedicarboxylic acid were prepared in 0.1 M sodium hydroxide. This solvent was necessary given the considerable insolubility of these compounds. Subsequent dilutions for HPLC analysis were prepared in the mobile phase to give concentrations between 100 ng/mL and 2 µg/mL.
· Data Analysis: Briefly explain the statistical analysis used to assess and corroborate your findings.  Include clear and concise description of the methods and tools employed to interpret the analytical data (e.g. “To assay the LOD for the different VOCs, the height of the largest noise peak was measured at the appropriate mass number in a preselected retention time interval. From these data, the peak height equal to 3 times (LOD) the standard deviation of the gross blank signal was calculated.”) 
Here is a good example of a Data Analysis section:

The point of maximum SERS signal was obtained by fine-focusing the microscope objective after moving the illuminated spot 150 μm off-center. Once the signal was brought into focus the SERS spectra of the sample were acquired by moving the stage at 50 μm intervals (1 spectral acquisition per step) to a maximum distance of 1400 μm from the dead center. The substrates were exposed to the sample matrix for approximately two minutes prior the collection of the analytical data. Corrections of the baseline and the background were performed in order to compensate for the changes in refractive index of the sample solutions and the optical background signal from the substrate.
· Safety considerations: Describe all safety considerations, including any procedures that are hazardous, any reagents that are toxic, and any procedures requiring special precautions, in enough detail so that workers in the laboratory repeating the experiments can take appropriate safety measures. Procedures and references for the neutralization, deactivation, and ultimate disposal of unusual byproducts should be included.
Here is a good example of a safety considerations section:
Special care must be taken when handling arsenic compounds since they are considered carcinogens, and potentially toxic via inhalation, ingestion and skin contact.  Appropriate safety equipment, such as chemical safety goggles, nitrile gloves and lab-coat must be used at all times while handling these compounds, as well as, adequate ventilation.  Wastes must be disposed in its corresponding hazardous waste container.  
· A good Experimental section should also address the following:
	Question
	How to address it:

	How did you study the problem?
	Briefly explain the general type of scientific procedure you used.

	What did you use?
	Describe what materials, subjects, equipment (chemicals, experimental animals, apparatus, etc.), and analytical tools you used

	How did you proceed?
	Explain the steps you took in your experiment.

(These may be sub-headed by experiment, types of assay, etc.)

	
	


Discussion 

FORMAT: Contains a comprehensive and coherent summary of the experimental findings, their statistical treatment, and significant results. Combining results and discussion in a single section will give a clearer, more compact presentation. This section requires a strong scientific and technical understanding of experimental and theoretical principles. Therefore the writer should show whether or not he has given any thought to what he accomplished (or learned) in the analysis.   The writings must include applications, implications, principles illustrated, improvements with respect to other techniques, and experience gained.  This is the chance to show what have been learned from the experience.  In this section the writer should: 

· State what he has done.  Do not include every bit of data generated. Instead, summarize the findings into tables, charts, or graphs which faithfully represent your findings and emphasize the most important results in the light of the experimental objectives.

· Explain findings based on the results you obtained (not on theory)

· Demonstrate the validity and reliability of the results. Draw on existing scientific theory and experiments to elucidate the experimental results

· Establish the significance and implications of the experimental findings 

· Include relevant tables or figures (always refer the reader’s attention before showing them) Text and figures should support each other, but also contain enough information to be self-explanatory. 
Here is a brief example of a portion of a Discussion Section:
Studies with Ag-island films deposited onto 50 μL glass-bottomed microtiter wells indicated that the surface becomes saturated after the addition of 50 μL, 1.0x10-6 M solutions of aromatic compound such as 4-ABA. At the saturation point working curves exhibit severe roll-over. With the Ag-PDMS nanocomposites, the encapsulated nature of the silver within the polymer increases the available surface area for SERS and extends the saturation point of the substrates for 4-ABA up to approximately 1.0x10-5 M (Figure 4).  4-OHBA, 4-ClBA, and PHT within the 1x10-8 to 1x10-6 M range were conducted to determine limits of detection (LOD), sensitivity (slope of the working curve), and linearity (R2) from the LOD to 1x10-6 M. The data for these four compounds appears in Table 1. These results demonstrate that Ag-PDMS nanocomposites are a promising type of SERS substrate for the qualitative and the quantitative analysis of aromatic pollutants in aqueous media.

· Tables (~3): Collect all results and present them as table(s).  Report them with their associated standard deviations (if possible). Prepare them in a consistent form, furnish each with an appropriate title, and number (above table), consecutively in the order of reference in the text.  Maintain a consistent format for all tables within the report.
Here is a good example of a Table and Table Caption[image: image4.png]Table 1 Regression results for the working curves of 4-ABA, 4-OHBA, 4-CIBA, and phenolphthalein using
Ag-PDMS nanocomposites.

Compound Slope R LOD
(Area Units/M)
4-ABA 2.1x10° 0.99 3.5x10%
4-OHBA 5.8x10° 1.00 2.9x10%
4-CIBA 3.0x10° 0.98 5.9x10%
PHT 1.9x10" 1.00 5.5x10%

Note: LOD was caleulated as the signal equivalent to 3 times the standard deviation of the blank for N=21. A linear
relation was observed in the range from the LOD to 10° M.




· Figures (~5): Prepare figures in a consistent form, furnish each with an appropriate title, and number (below figure), consecutively in the order of reference in the text.  Include any chemical reactions and drawings that are appropriate for the experiment.  When preparing a graph consider the following:

· XY-scatter graphs are best to show trends

· bar graphs compare magnitudes

· pie charts show relative portions of a whole

· plot independent variable on x axis; dependent variable on y axis 

· scale length, width, type, symbols and lines proportionally 

· keep graphs clear and simple

· use common symbols that are easy to differentiate  

· do not plot more than four or five series on one set of axes

· clearly label all curves and axis with the parameter being measured (units in parentheses)
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Here is a good example of a Figure and Figure Caption:
· Statistical (error) analysis USP<1225>: List the source and magnitude of expected errors and their influence upon your results (propagation of error analysis.)  Do not go on talking about your own mistakes in this section unless you really know they did affect your results and how.

· Accuracy and Reliability of the data USP<1010>:  Include accepted or literature values if available for all reported quantities, and give the deviations of your experimental values from these quantities.
Here is an example for the last two sections:
Initial studies using Ag-PDMS microtiter wells under STT conditions demonstrated improvements in SERS spectral reproducibility and band resolution.120  Ag-PDMS substrates also exhibit minimal background features that can be easily subtracted from the analytical signal. Current studies using a 1.0x10-5 M solution of phenolphthalein as a model polyaromatic compound and Ag-PDMS titer wells show an intra-well relative standard deviation (RSD) of less than 6.5% (N=21) and an inter-well RSD of less than 10% (N=4) using the 915 cm-1 band.
· Nomenclature: should conform to current American usage. Insofar as possible, authors should use systematic names similar to those used by the International Union of Pure and Applied Chemistry (IUPAC) and the Chemical Abstracts Service (CAS).

Hints: 

· If there is nothing to say about a table or graph included in the results & discussion section, it means that the table or graph should be eliminated from the report, because it provides no information.

· Deciding which data to graph and which to summarize in tables is a skill that will take time to master. Once the key figures and tables are created, they often guide the composition of the remainder of the report.

· A good Results and Discussion section should address the following:
	Question
	How to address it:

	What you have done?

How you did it?
	Discuss your experimental approach and its advantages to solve the analytical problem.

	What did you observe?
	Report and discuss the main result(s), supported by representative (most common or best example)

	Are the observations valid?
	Discuss the figures of merits (validation) of your analysis

	What do your observations mean?


	Comment on the implications and significance of the most important findings.

Describe the patterns, principles, and relationships that the results show




	Question
	How to address it:

	What are the intellectual merits of your findings?
	Explain how your results relate to expectations and to literature cited in the introduction.  Do they agree, contradict, or are they exceptions to the rule? 

Describe what additional research might resolve contradictions or explain exceptions.

	What are the broader impacts of your work
	Discuss the theoretical implications of your results.

Recommend practical applications of your results




CoNCLUSIONS 

FORMAT: It presents a short summary and assessment of the experiment.  The conclusion repeats the key points made in the manuscript. Statements are based on the evidence presented in the report. This section consists of one or two short paragraph(s) reiterating the important results of the experiment, its scientific broader impact and future implications.  The main difference between a discussion and a conclusion is that in the former you provide the supporting evidence to justify your hypothesis while the later make statement of the experimental facts that supports or rejects the initial hypothesis. A good Conclusion should address the following:
	Question
	How to address it:

	What do your observations mean?


	State the key implications and significance of your findings.

Present the patterns, principles, and relationships corroborated by the study



	How reliable is your approach?
	State the most relevant merits of your approach its advantages and limitations.  

	What are the intellectual merits of your findings?
	Indicate how your analysis agree, contradict, resolve contradictions or represent an exception to the current understanding of a particular phenomenon or technique. 

	How do your results fit into a broader context?
	Suggest the theoretical implications of your results.

Suggest practical applications of your results?

Extend your findings to other situations and problems.

Give the big picture: Do your findings help us understand a broader topic? What are the practical applications of your work?


Note: Research Manuscripts also include a short section that allows the author(s) to thank and acknowledge people, organizations, or financing agencies who added substantially to the work, provided advice or technical assistance, or aided materially by providing equipment or supplies to support the project.  The acknowledgements should be short (two or three sentences long) at the end of the report.

Here are of some of the elements that must be included in a conclusion:
This study evidences that the incorporation of transition metals onto the surface of SBA-15 using grafting techniques could become a potential strategy for the bottom-up design of new sorbent for the removal of low-concentration of Naproxen-like pharmaceutical

drugs from water sources. At alkaline conditions, copper modified SBA-15 seems to be more effective for the removal of Naproxen when compared to the other tested sorbents. This enhanced adsorption may be attributed to the metal complexation of Naproxen with the copper ions. Further efforts will be necessary to elucidate the applicability of this material to real scenarios, including regeneration capabilities. 

References 

FORMAT:  Designed to attribute scientific knowledge and ideas to the proper sources.  Insert references as endnotes in your document.  Sources include textbooks, laboratory manuals, electronic resources and journal articles.  Collect citations at the end of the document in the references section, rather than using footnotes at the end of each page. This is standard practice for submitting articles to scientific journals, even if the journal uses a footnote format. The references can be cited in the text using superscript numbers (e.g.,.. has been reported by Melendez and coworkers.2) There are numerous acceptable formats for references. We will follow the format recommended by Journal Analytical Chemistry of the American Chemical Society.  Additional formats and guidelines can be found in the book entitled: “The ACS Style Guide” which can be ordered through any academic bookstore. 

Reference numbers in the text should be superscripted. The accuracy and completeness of the references are the student’s responsibility. Use Chemical Abstracts Service Source Index abbreviations for journal names and include publication year, volume, and page number (inclusive pagination is recommended).  Include Chemical Abstracts reference for foreign publications that are not readily available. List submitted articles as “in press” only if formally accepted for publication, and give the volume number and year if known. Otherwise use “submitted to” or “unpublished work” with the name of the place where the work was done and the date. Include name, affiliation, and date for “personal communications”. These are examples of the reference format:

1. Koile, R. C.; Johnson, D. C. Anal. Chem. 1979, 51, 741–744.

2. Willard, H. H.; Merritt, L. L., Jr.; Dean, J. A.; Settle, F. A., Jr. Instrumental Methods of Analysis. 6th ed.; Van Nostrand: New York, 1981; Chapter 2.

SUPPORTING INFORMATION 

FORMAT: In the interest of short, more concise, and readable report, most peer reviewed journals requires authors to report certain types of material in an Appendix called Supporting Information (SI).  
Such material includes:

a. Detailed data

b. Include any equations used to analyze the data that have not already been presented. Do not interpret the data. 

c. Other relevant data, figures, and calculations used in the project.  
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