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Which Antacid Remedy Is the Most Effective In Dealing with Excess Stomach Acid?



Subject:  Chemistry
Level:     14-16 years
Prior knowledge: This Chemistry module is designed for the 14-16 year age group which may have some previous scientific knowledge.

Curriculum content: Neutralisation (consolidation of concept), titrations, use of pH sensors and data logging, quantitative analysis of results.

Kind of activities: Research, experimental, team cooperation, critical and creative thinking, simulation, graph reading, interpretation and analysis of results.
Abstract:  

· This set of activities allows students to work together as a team to investigate which antacid remedy is the most effective in treating excess stomach acid.

· It involves researching what the word effective means in the context of antacid remedies, is it the fastest acting remedy, is it the one which  neutralises the most acid? Or is it the remedy which results in the greatest pH change?

· It allows students to design and carry out experiments to determine which the most effective antacid remedy is.

· Students get the opportunity to compile and analysis their results and then put forward a scientific argument to justify their choice.

· It reinforces the role that acids and bases play in our everyday lives and shows that by knowing the Chemistry of a common medical problem it becomes easier to deal with.

Anticipated time: 5 lessons of 40- 45 minute duration.

	Attached files

	1. 
	Student activities 
	Describes the scenario in more detail and the tasks the students should perform 

	2. 
	Teaching guide 
	Suggests a teaching approach 

	3. 
	Assessment 
	Gives suggested formative assessment strategies 

	4. 
	Teacher notes 
	Gives expectations of tests to be carried out by students 


This unique teaching-learning material is intended to guide the teacher towards promoting students’ scientific literacy by recognising learning in four domains

· Intellectual development,

· The process and nature of science,

· Personal development.

· Social development.

Its uniqueness extends to an approach to science lessons which are designed to be popular and relevant. For this reason the approach is intentionally from society to science and attempts to specifically meet student learning needs.

This uniqueness is specifically exhibited by:

(a) A society related and issue-based title (supported in the student guide by a scenario);

(b) Student-centred emphasis on scientific problem solving, encompassing the learning of a range of educational and scientific goals;

(c) Including socio- scientific decision making to relate the science acquired to societal needs for responsible citizenship.
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Student Activities:

Scenario
Excess stomach acid is an everyday problem that affects more than one third of the world’s population. Most people experience at least one episode of excess stomach acid in their lives. To treat this problem there is a wide variety of antacid remedies on the market each looking for their share in the market. We see numerous ads on TV making claims that their antacid product is “the best”. Why not find out for yourself and see if their claims are true. You may even like to include a natural product and compare its effectiveness to the synthesised remedies.

You will soon realise that that by understanding the chemistry of a common medical problem it becomes easier to deal with.

Your Tasks
To determine which antacid remedy is the most effective when dealing with excess stomach acid, you will need to consider a number of factors. When you have completed parts 1,2 and 3 you should be able to use your results to help make an informed choice  as to which antacid remedy you found to be the most effective.

Part 1    Research
With access to the internet and /or a science library research what you understand to be the criteria by which you measure the effectiveness of an antacid remedy.

Part 2      Project
Design and write up the experimental procedures for comparing the effectiveness of different antacid remedies including the following headings, fastest acting, pH change, amount of acid neutralised. 

It is important to note the variables and controls for each of these activities.

The variable in all these activities is the type of antacid used, at least 3 brand names and one natural remedy (obtained from a health shop e.g. Nettle tablets) should be included. 
The controls are all the items that are kept constant through-out the experiment to enable the experimental work to be a fair test.
Part 3     Analysis
With all the data gathered in part 2 it may be a good idea to present your results in both graphic and table form.
Discuss results firstly within your own group and draw up a conclusion showing your findings based on your scientific knowledge, then have an overall class discussion and compare you results and perhaps give suggestions on how you may extend this topic or improve on it.

Finally having acquired a much greater knowledge of how antacids function it is essential to clarify what you found to be the most effective antacid and why. It would be good to make a list of all the does and don’t with regards food and activities which cause excess stomach acid.
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Teachers guide:
Learning Outcomes of module:
This project enables students to learn about

(a) The purpose of antacid remedies.

(b) To discuss and put forward suggestions as to how best to carry out the experimental work.

(c) To identify variables and controls and put them in place so that their experimental work produces valid results.

(d) Design and write up the procedure for each experiment.
(e) Working as part of a team.

(f) Analysis results based on scientific and experimental evidence.

(g) Make an oral presentation putting forward their findings.

This module may be taught in approximately 5 lessons of 40-45 minute duration.

Lesson 1
Introduce the topic and divide the class into groups, allow students carry out research on the following topics

· What is the normal pH of the stomach?
· How and why is HCl produced in the stomach?
· What causes excess stomach acid to be formed?
·  What is the function of antacid remedies,

 Is it to neutralise all the stomach acid or just the excess?

 Is it to change the pH of the stomach?

 Is it to rectify the cause of excess acid?

Having gathered the above information it should now be possible to discuss the criteria that would best determine the effectiveness of antacid remedy.

 Is it the one that is fastest acting, neutralises the greatest amount of acid or changes the pH of the stomach least or most after use.
Lesson 2

Students should be able to
· Design and write up the procedure for meaningful experiments to compare and contrast different antacid remedies
· Identify the variables and controls for each experiment.
· Make up a HCl solution to replica stomach conditions.
· Obtain at least 3 widely used, well known antacids remedies along with one natural remedy from a health shop. If possible get one synthesised brand in both liquid and tablet form for comparative reasons. 
· Making sure to check out that all the equipment and sensors are in good working order.

Lesson 3 and 4

Students should be able to 

· Carry out previously designed experiments to measure and compare the effectiveness of a wide range of antacids remedies using both the minimum and maximum dosage.

· Use of data loggers should be encouraged where at all possible.

· Gather data and present it in both graphical and table form.

· Discuss results within one’s own group.

Lesson 5

Students should be able to

· Prepare and present orally a group report where each team member has to partake in the presentation.

· Have a class discussion incorporating all the class groups, their results, their findings and any refinements or possible extensions they would have liked to carry out.

· Extent the discussion to other everyday applications of neutralisations.

· Complete the self assessment sheet applied.
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Assessment criteria

Suggested Assessment of student learning:

The teacher may decide to assess each student individually or whether some or all of the marks are given for the work of the group as a whole, this encourages teamwork and greater assistance and cooperation within the group.

It is suggested that assessment be both formative and summative, for this reason the marking needs to be kept simple. In formative assessment “comment only” or “allocations of marks” are at the discretion of the teacher. In comment only marks may be recorded privately for the teacher’s records.

Formative assessment of experimental work:
Students are asked to complete a self assessment sheet based on the template supplied as shown on table 1. On their own assessment it should be possible to see the areas where they experienced greatest difficulty and it may be possible to repeat this activity or a similar one to overcome these weaknesses.

Formative assessment on group work:

This is carried out during the activity and the teacher may like to use one or both of the tables supplied (see table2 and table3).It may be worth noting their practical skills and techniques, their problem solving ability and their ability to get a feel for the phenomena.
Summative assessment
It is suggested that summative assessment should be carried out when the entire body of work is completed and it should be based on the learning outcomes in line with the curriculum guide lines.
Which is the most effective antacid remedy laboratory activity: When you have completed your activity, please complete the following table as honestly as possible.
Name____________________________________                                                    Class​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​_____________
	How much help did you need
	A  lot
	A little
	None

	Researching the topic
	
	
	

	Interpretation of the word effectiveness
	
	
	

	Familiarising yourself with the procedure before starting
	
	
	

	
	
	
	

	Risk Assessment
	
	
	

	Ensuring that all steps were carried out safely
	
	
	

	
	
	
	

	Correct manipulation of apparatus
	
	
	

	Use of pH sensors
	
	
	

	Use of pipette
	
	
	

	Use of burette
	
	
	

	Use of graduated cylinder
	
	
	

	Use of mortar and pestle
	
	
	

	Preparing acidic solutions
	
	
	

	Use of indicators
	
	
	

	Use of timer
	
	
	

	Measuring minimum and maximum dosage
	
	
	

	Addition of dosage to acid solution
	
	
	

	Observation 
	
	
	

	Time for neutralisation to occur
	
	
	

	Volume of acid used to neutralise fixed dosage
	
	
	

	pH change
	
	
	

	Interpretation
	
	
	

	Results on graphs
	
	
	

	Drawing a conclusion from your results
	
	
	

	Applications
	
	
	

	Identifying everyday use
	
	
	


Table 1

Student Assessment Tool based on the Teacher's Observations

	
	Dimension
	Criteria for evaluation

The student:
	Mark/grade given (x,√,√√)

	1
	Performing the experiment

(at the pre-inquiry and inquiry phases)
	Performs
the
experiment
according
to
the

instructions/plan created.
	

	
	
	Maintains an orderly and clean work table.
	

	
	
	Understands the objectives of the experimental work
and knows which tests and measurements to perform.
	

	
	
	Uses lab tools and the measurement equipment in a

safe and appropriate manner.
	

	
	
	Behaves  in  a  safe  manner  with  respect  to  him  or

herself and to others.
	

	2
	Functioning in the group

during experimentation or discussion
	Contributes   to   the   group   discussion   during   the

theoretical inquiry phases (raises questions and hypotheses, designs the experiment, draws conclusions, makes justified decisions) .
	

	
	
	Shows tolerance with, and gives encouragement to,

the group members.
	

	
	
	Cooperates   with   others   in   a   group   and   fully

participates in the work of the group.
	

	
	
	Illustrates leadership skills – guiding the group by

thinking creatively and helping those needing assistance (cognitive or psychomotor); summarising outcomes.
	

	3
	Presenting the experiment

orally
	Presents the activity in a clear and practical manner

with justified decisions.
	

	
	
	Presents by illustrating knowledge and understanding

of the subject.
	

	
	
	Uses  precise  and  appropriate  scientific  terms  and

language.
	


Table 2

Student Group work Evaluation based on Teachers observation
Student name___________________________                    Class_______________

	
	Teacher Comment/ Mark /Grade

	Functioning in the group
	

	Contributes to the group discussion during the learning about the topic
	

	Has patience for the group members
	

	Knows and understands the objectives of the activity(active observation)
	

	Thinks in a creative manner and exhibits vision
	

	
	

	Presenting the activity orally
	

	Presents the activity in a clear and practical manner
	

	Shows triangulation of evidence
	

	Presents Knowledge and understanding of the subject
	

	Uses precise and proper scientific language
	


Table 3

Ref: The Weizmann Institute of Science, Rehovet, PARSEL
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Teachers Notes
· As with most mammals, the stomach (derived from the Latin word ‘stomachos’) is a hollow muscular organ located between the oesophagus and the small intestine.

· It is involved in the second phase of digestion, following mastication (chewing).

· The stomach digests food in two different ways mechanical and chemical digestion:

       Mechanical => the stomach churns the food around using muscular contractions.

       Chemical => the acid in the stomach breaks down food.

The stomach normally has a pH in the range of 2-4, the amount of acid in the stomach varies from time to time, it’s greatest during digestion but the protein in food acts as a buffer and the pH of a full stomach is greater than an empty stomach. Faster digestion means less acid lingering in the stomach.
The parietal cells in the lining of the stomach produce gastric acid which is mainly HCl.      HCl has a 3 fold purpose in the stomach                    [image: image2.wmf]              [image: image3.wmf]
1. Stomach acid dissolves food in the chemical breakdown of food.
2. It kills bacteria. 

3. Provides a pH of between 2-4 which converts inactive pepsinogen into pepsin, which in turn digests protein. 
Acid reflux, indigestion and heartburn are common conditions everyone experiences from time to time. But more and more, people are discovering that they can treat themselves with home remedies comprised of ingredients easily purchased at their local market---and save money at the same time.
An antacid is a medication taken to reduce stomach acidity, relieve pain from heartburn or indigestion.  It is fast acting and gives short term relief usually lasting 1-2 hours. Antacids also help relieve the pain of stomach and duodenal ulcers. Available in various forms, antacids can be purchased without a prescription, but people are advised if the condition persists to talk with a physician as over-the-counter (OTC) medication may mask a more serious problem.

Function Antacids are designed to raise the pH level of the stomach from a too-acidic state, while the normal stomach acid level is usually in the pH range of 2-4 

Main Ingredients:  Antacids contain sodium, calcium, magnesium or aluminum, or a combination of these. Any of these ingredients can raise pH levels by neutralizing stomach acid.
Note: Since most antacid remedies work within 20 seconds ([image: image5.png]Srd



 of a minute) it is important to measure the effectiveness of an antacid remedy based on a number of criteria to broaden both their experimental and scientific understanding of the situation.
Gaviscon is a very good choice for a number of reasons

· It is available in both liquid and tablet form.

· If you use the minimum or maximum dosage the final pH is always acidic which is not the case with some of the older remedies e.g. Milk of magnesia.

· In addition to the acid-neutralizing ingredients found in most antacids, Gaviscon contains alginic acid and sodium bicarbonate. The combination of the alginic acid and bicarbonate will create a foam barrier which floats on the stomach acid, possibly reducing the number of reflux episodes.
If excess stomach acid remains unchecked it may result in the wearing down of the stomach lining as shown below and finally ulceration. 
Gastric Ulcer formation

(Due to erosion of stomach wall)

[image: image6.jpg]Stage 4




There are several causes of heartburn / acid reflux. . Finding out what these are can help you make changes in your lifestyle and habit so you can prevent the acid reflux from happening. 
Coffee, tea, and other drinks that contain caffeine
Caffeine can relax the lower esophageal sphincter (LES), allowing stomach contents to reflux into the esophagus. 

Chocolate
Chocolate contains concentrations of theobromine (a compound that occurs naturally in many plants such as cocoa, tea and coffee plants), which relaxes the esophageal sphincter muscle, letting stomach acid squirt up into the esophagus. 

Fried and fatty foods
These foods tend to slow down digestion, keeping the food in your stomach longer. This can result in increases pressure in the stomach, which in turn puts more pressure on a weakened LES, allowing reflux of stomach contents. 

Tomatoes and tomato-based products
These foods relax the lower esophageal sphincter (LES). 

Alcohol
Alcohol relaxes the lower esophageal sphincter, allowing the reflux of stomach contents into the esophagus. It also increases the production of stomach acid. 

Tobacco
The chemicals in cigarette smoke weaken the LES as they pass from the lungs into the blood. 

Large meals
A full stomach can put extra pressure on the lower esophageal sphincter (LES), which will increase the chance that some of this food will reflux into the esophagus. 

Citrus fruits and juices
These foods relax the lower esophageal sphincter (LES). 

Eating within 2 to 3 hours prior to bedtime
Lying down with a full stomach can cause stomach contents to press harder against the LES, increasing the chances of refluxed food. 

Wearing tight fitting clothing
Clothing that fits tightly around the abdomen will squeeze the stomach, forcing food up against the LES, and cause food to reflux into the esophagus. Clothing that can cause problems include tight-fitting belts and slenderizing undergarments. 

Teacher’s Notes:
I, along with my fellow teachers, used the following power-points to aid our investigation and to add a visual aspect to the study.  
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[image: image7.emf]How best to get rid

of that ‘burning’ feeling?

 1        
[image: image8.emf]What is the pH of the stomach?

 2


[image: image9.emf]Does the pH of the stomach change 

with a full stomach or not?

Does chewing gum affect the 

stomach pH?

 3          
[image: image10.emf]What causes excess stomach acid?



Medical reasons?



Dietary reasons?



Lifestyle factors?
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[image: image11.emf]How much acid do you want the antacid 

to neutralise?

Do you want to change the pH of the 

stomach?

What is an antacid and what does it do?
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[image: image12.emf]How would you deal with 

excess stomach acid?
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[image: image13.emf]There are many antacid remedies on the 

market which claim to be ‘the best’.

How would you determine which is most 

effective?

How would you set about investigating this?
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[image: image14.emf]Your task: 

Design experiments to measure the 

effectiveness of different antacids.

Use technology where at all possible!
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[image: image15.emf]Requirements for the experiment

Need 50ml of 0.15M HCl, to mimic 

stomach conditions.

Pick 4/5 remedies, including at least 

one natural remedy.

2


[image: image16.emf]Measure the pH vs. Time when the minimum dosage is 

added to stomach conditions.

Does doubling the dosage half the time required for 

neutralisation?

What is the final pH at the end point?

Part A

 3         
[image: image17.emf]Part B

Measure the volume of the acid neutralised by the 

minimum dosage.

Does doubling the dosage neutralise double the acid?

 4
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[image: image18.emf]Compile the results of the whole class.

Analyse these results and interpret them.

Which antacid remedy was most effective?

Results of the Investigations

 1        
[image: image19.emf]Discuss the outcome of each 

remedy in order to determine the 

effectiveness of the best remedy.

 2


[image: image20.emf]Are your results as expected?

Do you still have the same definition and 

understanding of the word ‘effectiveness’?

 3        
[image: image21.emf]What changes would you make if you 

were repeating these investigations?

 4
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[image: image22.emf]INTRODUCTION



We chose our project because we were interested to see how 

to cure the effect of excess stomach acid. An everyday problem 

that more than 1/3 of the worlds population suffer from. 



Numerous ads on TV go on about their products as being “the 

best”. We decided to find out for ourselves and see if their 

claims were true.



To work with natural products and see if they are as effective.

 1           
[image: image23.emf]AIM OF OUR INVESTIGATION



To compare the efficiency of synthesized medical 

remedies,natural remedies and foods.



To investigate the causes of excess acid.



To investigate the foods which enhance or inhibit heart 

burn (excess stomach acid).



To show people how by knowing the chemistry of a 

simple medical problem it becomes easy to deal with.
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[image: image24.emf]OUTLINE OF OUR PROJECT



We bought different 

synthesized products e.g. 

Rennie, Milk of Magnesia 

and Gaviscon.



We tested their 

effectiveness at 

neutralizing excess acid.



We compared the results 

against natural remedies 

and foods.



We bought some natural 

remedies and tested 

different foods.



We also found out about 

ways of altering your diet to 

help prevent heart burn in 

the first place.

 3           
[image: image25.emf]Stomach acid

Stomach acid has a 

threefold purpose.

1.

Stomach acid dissolves food 

in the chemical breakdown of 

food.

2.

It kills bacteria 

3.

Provides a ph of between 2-3 

which converts inactive 

pepsinogen into pepsin,

which digests protein.
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[image: image26.emf]Did you know?



Amount of stomach acid varies 

with time of day and with meal 

time.



On average there is roughly 

700 ml of acid in the stomach at 

any one time.



The same effects of excess 

stomach acid (Heartburn) occur 

when all the acid in your 

stomach is neutralized.

 5             
[image: image27.emf]What causes excess stomach acid?



Certain foods such as => coffee, chocolate and 

peppermint



Other foods such at Fried/Fatty foods, garlic, onion 

and carbonated beverages may also cause 

problems



Excess stomach acid may also be triggered by 

overeating, food allergies, stress and smoking
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[image: image28.emf]The time factor



We felt that the time taken 

for the product to react was 

an important part of any 

remedy.



Using a data-logger with a 

pH sensor we graphed pH 

versus time for the medical 

remedies
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[image: image29.emf]Milk of Magnesia pH scale



It took 13 seconds to 

reach its highest pH.



As shown in the graph 



8


[image: image30.emf]Gaviscon liquid pH scale



It took 4 seconds for it 

to reach its highest pH.



As shown in the graph 

=> 

 9        
[image: image31.emf]Gaviscon tablet pH scale



It took 10 seconds for it 

to reach its highest pH.



As shown in the graph 

=>
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[image: image32.emf]Rennie pH scale



It took 20 seconds for it 

to reach its highest pH



As shown in the graph  

=>

11       
[image: image33.emf]Time factor Graph 

Product Final pH Time taken to 

reach final pH

Milk of Magnesia 9.7 13 seconds

Gaviscon liquid 6.6 4 seconds

Gaviscon tablet 6.4 10 seconds

Rennie 5.6 20 seconds
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[image: image34.emf]Time factor conclusion



We saw that each of the artificial tablets/liquids all 

worked within 20 seconds.



Although there was a 16 second difference between 

the fastest acting and slowest acting tablet, this is 

only a fraction of a minute.



We decided next to test how much acid a remedy 

neutralizes. 

 13      
[image: image35.emf]Titration method

1.

The recommend minimum dosage of each 

tablet/liquid was put into 100 ml of de-ionised water 

and thoroughly mixed. 

2.

Then using pipette 25ml of the solution to be tested 

was measured out and placed in a beaker.

3.

Then using the pH probe we attached it to the data 

logger and placed the probe in the beaker,

4.

The burette was prepared and filled with 0.1M HCl.

5.

We then carried out a titration on each remedy 

being tested.

6.

The above procedure was repeated using the 

maximum dosage.
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[image: image38.emf]Results of Titrations

Products that were titrated

1.

Milk of Magnesia

2.

Gaviscon Liquid

3.

Gaviscon Tablets

4.

Rennie Tablets

5.

Milk

6.

Nettle Tablets
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[image: image39.emf]Artificial/Natural table of average 

results

Artificial



Milk of M.   =  28.0ml of HCl



Gaviscon liq. = 6.9ml of HCl



Gaviscon tab.= 6.2ml of HCl



Rennie tab.  = 32.5ml of HCl

Natural



Milk   =  17ml of HCl



Nettle tablets  =  2.65ml of 

HCl
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[image: image40.emf]Does double the dosage dissolve 

double the acid?



We then repeated our 

steps for titration except 

this time we added 

double the dosage of 

each tablet/liquid to see 

if it neutralizes double 

the acid.

17       
[image: image41.emf]Double tablets results table

Product Acid neutralized 

with minimum 

dosage

Acid neutralized 

with double 

dosage

Milk of Magnesia 28.0ml 55.8ml

Gaviscon tablet 6.9ml 13.5ml

Gaviscon liquid 6.2ml 12.3ml

Rennie 32.5ml 64.8ml
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[image: image42.emf]Results of pH range

Product Starting pH pH after 

Minimum 

dosage

pH after 

Maximum 

dosage

Gaviscon 

liquid

3.3 7 7.3

Milk of 

Magnesia

3.3 9.4 9.8

Rennie 3.3 6.4 6.4

Gaviscon 

tablets

3.3 4.3 7.3
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[image: image43.emf]The wonders of the Stinging Nettles



One of the best known natural 

purifiers.



It stimulates the metabolism by 

dissolving toxins in the organs and 

helps flush them out of the system.



The juice of the nettle is one of the 

best remedies for all complaints 

where toxicity and over acidity are 

involved.



Its high mineral content of iron, 

silca, calcium, magnesium and 

sulphur which is ideal in treating 

anaemia, degenerative diseases 

and symptoms of aging.



Its not acid that stings you but 

etheric oils found at the serrated 

edges of the leaf which is equal to 

an injection of formic acid
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[image: image44.emf]Conclusion



When deciding what was the most effective remedy 

it was important that it was fast acting and that it got 

rid of excess acid.



In terms of time they all worked within 20 seconds.



In terms of neutralizing the greatest amount of acid 

the most effective was Rennie tablets closely 

followed by Milk of Magnesia.



The most effective natural product was the milk but 

it can cause reflux.



Although the nettle tablet neutralized the least 

amount of acid. It doesn’t cause reflux and has long 

term benefits in reducing toxicity of the body.
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[image: image45.emf]Recommendations

Eat less



Dairy foods



Citrus fruits



Processed foods



White rice



Tomatoes

Eat more



Green leafy vegetables



Whole grain products



Oats



Pumpkin, sunflower and sesame  

seeds

•Our findings showed these 

remedies will only relieve heart 

burn for a while. 

•We firmly believe that prevention 

of heartburn in the first place is 

better than just relieving the 

problem. 

•This can be done by changing 

such things as eating smaller 

portion and quitting smoking and 

including nettle tablets in your 

diet.
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How can I get rid of this burning feeling???





Lesson 1:


Planning the Activity





Lessons 2 and 3:


Designing and Conducting the Investigation





Lesson 4: 


Analysis of Results





Presentation of our Investigation








Developer: Marjorie Ryan
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INTRODUCTION



We chose our project because we were interested to see how to cure the effect of excess stomach acid. An everyday problem that more than 1/3 of the worlds population suffer from. 



Numerous ads on TV go on about their products as being “the best”. We decided to find out for ourselves and see if their claims were true.



To work with natural products and see if they are as effective.
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Gaviscon liquid pH scale

It took 4 seconds for it to reach its highest pH.

As shown in the graph => 
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Time factor conclusion 

We saw that each of the artificial tablets/liquids all worked within 20 seconds.



Although there was a 16 second difference between the fastest acting and slowest acting tablet, this is only a fraction of a minute.



We decided next to test how much acid a remedy neutralizes. 
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Does double the dosage dissolve double the acid?

We then repeated our steps for titration except this time we added double the dosage of each tablet/liquid to see if it neutralizes double the acid.
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Results of pH range

		Product
		Starting pH		pH after Minimum dosage		pH after Maximum dosage

		Gaviscon liquid		3.3		7		7.3

		Milk of Magnesia		3.3		9.4		9.8

		Rennie		3.3		6.4		6.4

		Gaviscon tablets		3.3		4.3		7.3
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Results of pH range
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Conclusion

When deciding what was the most effective remedy it was important that it was fast acting and that it got rid of excess acid.

In terms of time they all worked within 20 seconds.

In terms of neutralizing the greatest amount of acid the most effective was Rennie tablets closely followed by Milk of Magnesia.

 The most effective natural product was the milk but it can cause reflux.

Although the nettle tablet neutralized the least amount of acid. It doesn’t cause reflux and has long term benefits in reducing toxicity of the body.
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Recommendations

   

Eat less

Dairy foods

Citrus fruits

Processed foods

White rice

Tomatoes

Eat more

Green leafy vegetables

Whole grain products

Oats

Pumpkin, sunflower and sesame  seeds

Our findings showed these remedies will only relieve heart burn for a while. 

We firmly believe that prevention of heartburn in the first place is better than just relieving the problem. 

This can be done by changing such things as eating smaller portion and quitting smoking and including nettle tablets in your diet.
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The wonders of the Stinging Nettles

One of the best known natural purifiers.

It stimulates the metabolism by dissolving toxins in the organs and helps flush them out of the system.

The juice of the nettle is one of the best remedies for all complaints where toxicity and over acidity are involved.

Its high mineral content of iron, silca, calcium, magnesium and sulphur which is ideal in treating anaemia, degenerative diseases and symptoms of aging.

Its not acid that stings you but etheric oils found at the serrated edges of the leaf which is equal to an injection of formic acid
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Double tablets results table

		Product		Acid neutralized with minimum dosage		Acid neutralized with double dosage

		Milk of Magnesia		28.0ml		 55.8ml

		Gaviscon tablet		6.9ml		13.5ml

		Gaviscon liquid		6.2ml		12.3ml

		Rennie		32.5ml		64.8ml
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Results of Titrations

Products that were titrated

Milk of Magnesia

Gaviscon Liquid

Gaviscon Tablets

Rennie Tablets

Milk

Nettle Tablets
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Artificial/Natural table of average results

Artificial

Milk of M.   =  28.0ml of HCl



Gaviscon liq. = 6.9ml of HCl



Gaviscon tab.= 6.2ml of HCl



Rennie tab.  = 32.5ml of HCl

Natural



Milk   =  17ml of HCl



Nettle tablets  =  2.65ml of HCl
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Titration method

The recommend minimum dosage of each tablet/liquid was put into 100 ml of de-ionised water and thoroughly mixed. 

Then using pipette 25ml of the solution to be tested was measured out and placed in a beaker.

Then using the pH probe we attached it to the data logger and placed the probe in the beaker,

The burette was prepared and filled with 0.1M HCl.

We then carried out a titration on each remedy being tested.

 The above procedure was repeated using the maximum dosage.
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Rennie pH scale

It took 20 seconds for it to reach its highest pH

As shown in the graph  =>
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Time factor Graph 

		Product		 Final pH		Time taken to reach final pH

		Milk of Magnesia		9.7		13 seconds

		Gaviscon liquid		6.6		4 seconds

		Gaviscon tablet		6.4		10 seconds

		Rennie		5.6		20 seconds
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Gaviscon tablet pH scale

It took 10 seconds for it to reach its highest pH.

As shown in the graph =>
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Did you know?

Amount of stomach acid varies with time of day and with meal time.



On average there is roughly 700 ml of acid in the stomach at any one time.



The same effects of excess stomach acid (Heartburn) occur when all the acid in your stomach is neutralized.
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Did you know?





The time factor

We felt that the time taken for the product to react was an important part of any remedy.



Using a data-logger with a pH sensor we graphed pH versus time for the medical remedies
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Milk of Magnesia pH scale

It took 13 seconds to reach its highest pH.

As shown in the graph 
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What causes excess stomach acid?

Certain foods such as => coffee, chocolate and peppermint



Other foods such at Fried/Fatty foods, garlic, onion and carbonated beverages may also cause problems



Excess stomach acid may also be triggered by overeating, food allergies, stress and smoking
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OUTLINE OF OUR PROJECT

We bought different synthesized products e.g. Rennie, Milk of Magnesia and Gaviscon.



We tested their effectiveness at neutralizing excess acid.



We compared the results against natural remedies and foods.

We bought some natural remedies and tested different foods.



We also found out about ways of altering your diet to help prevent heart burn in the first place.
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OUTLINE OF OUR PROJECT





Stomach acid

Stomach acid has a threefold purpose.

Stomach acid dissolves food in the chemical breakdown of food.



It kills bacteria 



Provides a ph of between 2-3 which converts inactive pepsinogen into pepsin, which digests protein.
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AIM OF OUR INVESTIGATION

To compare the efficiency of synthesized medical remedies,natural remedies and foods.



To investigate the causes of excess acid.



To investigate the foods which enhance or inhibit heart burn (excess stomach acid).



To show people how by knowing the chemistry of a simple medical problem it becomes easy to deal with.
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Your task: 
Design experiments to measure the effectiveness of different antacids.



Use technology where at all possible!





Use technology where at all possible
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Yourtask
Design experiments to measure the

s technology where 3 i pssibe!





Compile the results of the whole class.

Analyse these results and interpret them.  

Which antacid remedy was most effective?



Results of the Investigations
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Results of the Investigations
Compile the results of the whole class.

Analyse these results and interpret them.

‘Which antacid remedy was most effective?

&2





Are your results as expected?











Do you still have the same definition and understanding of the word ‘effectiveness’?
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Are your results as expected?

Doyoustil have the same definition and
understanding of the word ‘ffectiveness’





What changes would you make if you were repeating these investigations?
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What changes would you make if you
were repeating these investigations?











Discuss the outcome of each 
remedy in order to determine the 
effectiveness of the best remedy.
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Discussthe outcome of each
remedyin order to determine the
effectiveness of the bestremedy.







Measure the pH vs. Time when the minimum dosage is added to stomach conditions.






Does doubling the dosage half the time required for neutralisation?

What is the final pH at the end point?

Part A
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Part B

Measure the volume of the acid neutralised by the minimum dosage.















Does doubling the dosage neutralise double the acid?
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Requirements for the experiment

Need 50ml of 0.15M HCl, to mimic stomach conditions.



Pick 4/5 remedies, including at least one natural remedy.
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Requirements for the experiment

Need 50ml of 0.15M HC, to mimic
stomach condtions.

R @

Pick 4/5 remedies, including at least
‘one natural remedy.





What causes excess stomach acid?



  Medical reasons?


 Dietary reasons?


 Lifestyle factors?
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What causes excess stomach acid?

> Medical reasons?

> Dietary reasons?

> Lifestyle factors?





How would you deal with 

excess stomach acid?
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Howwould you deal with
excess stomach acid?





There are many antacid remedies on the market which claim to be ‘the best’.

How would you determine which is most effective?

How would you set about investigating this?
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There are many antacid remedieson the
marketwhich claim to be ‘the best.

Howwould you determine whichis most
effective?

Howwould you set about investigating this?
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How much acid do you want the antacid to neutralise?

Do you want to change the pH of the stomach?






What is an antacid and what does it do?
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What is an antacid and what does it do?

How much acid do you want the antacid
toneutralise?

Doyou want to change the pH of the
stomach?





What is the pH of the stomach?
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Whatis the pH of the stomach?





Does the pH of the stomach change with a full stomach or not?











Does chewing gum affect the 
stomach pH?
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Does the pH of the stomach change
witha full stomach or not?

(o

Does chewing gum affect the
stomach pH? p





How best to get rid
 of that ‘burning’ feeling?
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How best to get rid
of that ‘burning’ feeling?
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