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MANUFACTURING of NUTRACEUTICALS & PHARMACEUTICALS

http://www.abpischools.org.uk/resources/manufangimdex.asp

The nutraceutical and pharmaceutical industry provides medical practitioners with medicines e th
tools of their trade. These have helped to raiseexpectations of a long and healthy life. Their
manufacture also contributes to the health of tenemy through exports and providing a wide range
of jobs.

Development and manufacture of new medicines aadyhtemsthat are used in their manufacture
follow a pathway:

Introduction to the nutraceutical and pharmacelirchustry.
Systems in nutraceutical and pharmaceutical maturiac
The development of a new medicine.

Primary manufacture.

Secondary manufacture.

Packaging.
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What makes the neutraceutical and pharmaceuticalifacture different?
Introduction to the pharmaceutical industry:
Making a new medicine

Research and Development (R&D).
Primary manufacture - making the active ingredient.
Secondary manufacture - formulating a medicine.

Formulating a medicine

Medicines can be given to a patient in many difieferms. In this resource we will refer to allrfis
of dosage as the medicine. Examples of differesdiaines are:

Tablets and capsules.

Injections. :
Topical medicines(creamsand ointments). i_‘
Inhalers.

A
Syrups. \ i
o, PR

Tablets and capsules

Tablets and capsules are useful because the d@sesilg controlled and they can be stored without
deteriorating. Some tablets are sucked or disgenmsevater and swallowed (e.g. soluble aspirin).
Gelatin capsules dissolve easily in the stomadkasang the medicine which is absorbed from the gut
into the bloodstream. Stomach acid destroys sorediaimes, so there are tablets coated with a
substance which stops them dissolving until theghehe intestines.



Injections

Injections are a good way to deliver medicineshtlace where they're needed. Medicines cantaso
injected directly into the bloodstream.

Emergency antidotes (e.g. antidotes to snake veraym)injected directly into the bloodstream for
speed. Injections are also used for most typ@smiunisation.

Ointments, creams and powders

These are all applied directly to the skin in tHeced area. They are called topical medicines.
Antiseptics andantifungals (e.g. treatment for athlete’s foot) may be usethis way.

Inhalers

Medicines can be breathed in using an inhaler.s @elivers a fixed dose of medicine as a fine spray
The medicine is breathed straight into the lung®ople who havasthma use inhalers to get relief
from breathing difficulties.

Syrups

Syrups are measured into a spoon and can be swedlleasily. They are often preferred by children,
especially if they taste nice!

Patches

Some medicines are held in patches which are sintik the skin. The medicine is absorbed into the
body slowly and continuously. Hormone treatmemt lsa given by skin patches.

All systemshave these three elements:
The Manufacturing System

The firstsystemwe can consider is the whole manufacturing pracess




It has each of the three elements, which break cesfiollows:
The inputs include (in no particular order):

Data on diseases.

Specification for the new medicine.

Money (capital) to pay for energy, equipment, raatenials and employees.

Expertise of the workforce.

The technology required to make the product - gresimachinery.

Raw materials.

Energy source.

Training requirements of the workforce.

Policies that govern what is allowed (e.g. the faigons from the Medicines Control Agency).

The processesnclude (in no particular order):

The manufacturing cycle itself - converting raw erals into medicines.

Production systemsthe layout of the factory and how equipment sugred and linked.
Checking system to ensure the medicine is beingertmdpecification.

The scale of production - how much medicine is poadl and at what rate.



Whether products are manufactured continuouslin emall or large batches.
Organisation of the company to maximise produgtigitd profitability.
Control of 'quality’ of the medicines.

The outputsinclude (in no particular order):

The medicines themselves - for example packetshdéts or tubes otream.

By-products as waste - the amount and type ofwuhlisvary according to the product; many
organisations now recycle this waste.

The means of storing and transporting the medidmé® distributed and sold.

Systems of Pharmaceutical Manufacture

The tracking system

The trackingsystemis an integral part of the manufacturing systeihe safety of the medicines is
extremely important. Therefore, it is essentialtthny problems that may occur can be traced. ddrs
be done more easily if the medicines are madetrhbka.

Batch production
By making the medicines in batches, it is posstbladentify exactly when and where a particular
sample was made. Also, it is easy to find alldtieer medicine that was made in the same batch.

Recording the progress of a batch

There are tests carried out at each stage in th@uption of a batch. These are to check that the
medicine is being made correctly and that the neatufing process is meeting the specification
described in the licence. The tests may include:

Physical Chemical and Biological
testing its compressive strength - testing the purity
weighing it - testing its solubility

measuring the density



The tests are carried out on a batch as it paksasgh the manufacturing system within the company.
The suppliers also check the raw materials for éetbh. The results of all these tests are recoirda
detailed register. This ensures that the tests fdkce and it provides the means of tracing any
problems. The system requires staff responsilsla frarticular stage to:

Carry out the tests put a time and date stampeimebister.
Ensure that the results are within allowed toleesnc
Attach the register to the batch.

Sign the register showing that the checks have heste.

If there is any problem with that batch at a ladate, then the source of the problem can be traced
through the register.

SAFETY

Many of the processes in the company require slscsafety clothing. Its main purpose is to pobte
the workers. Often they wear masks to cover these and moutko that they don't inhale the dust
from tablets. They may also wear gloves and overalls to ctwar skin and clothes. They wear safety
glasses and ear defenders in areas where thezavy br fast moving machinery.

There are also special clothes to keep the mamufagtenvironment clean and prevent contamination
of the product by the operators. They wear nets bae and beards and put plastic covers over shoes
and trainers.

Systems in pharmaceutical manufacture
IT systems

Pharmaceutical companies invest heavily in thestatechnology. This allows them to develop new,
high quality products quickly.

Both Pharmaceutical Research organisations andnBegng houses designing and building facilities
use Knowledge Management Systems to store theiniead know-how, allowing easy retrieval and
global sharing of data.

Computer based 3D models are used in detailed degi@f Pharmaceutical facilities to ensure that al
building and process plant items fit first timehelvirtual model allows operators and engineetaatk
through the facility' to check the design works anelet the needs of the operators. Behind theakirtu



plant an engineering database holds details othall parts, which are used to create construction
drawings and material orders for plant erection.

Research teams also use computers to generate akguhes. To combat a particular disease, these
molecules have to have the right shape and chemricpkrties. Having generated some new molecules,
the scientists can use computer models to screan. tfburing the screening, they pick out the ohas t
are likely to have the right properties.

Using the computers, they can generate and scrpeto 10,000 new molecules a year. Without
computers, it would take up to ten years to geraaatl screen this many molecules.

This area of a factory was designed usingrB&delson a computer.



Delivery systems for medicines

Technologists have created many large-scale systent®lp in the manufacturing process. Less
obvious than these is the work they have done twedg systems. Again, problem-solving expertise i
vital.

One example is the inhaler. The medicine is rel@éas a fine spray or a powder and passes dirgatly
a patient's lungs. This allows asthsuwdferers to get fast relief from breathing diffitoes.

A dry powder inhaler.
Control systems

Throughout the manufacturing process, there is ednfer control
systems. These may be automated or use humarmedge They are
to check when part of the process is complete aatl éverything is
being made correctly. For example, there are:

Counters to ensure the correct numbertalblets go in a
container.

Cameras that 'check'hifister packs ofcapsulesare full.
Electronic weighbridges to ensure that cartons@tef tubes

of creams

Devices that detect unwanted microscopic partiofemetal in
tablets.

Optical sensorsto check that bottles have been filled to the
proper levels.

pH sensors to check acidity.

Technological systems

There are many technologilstemsthat make up the essential parts
of manufacturing machinery. These use mechaniebd¢trical, microelectronic, hydraulic and
pneumatic components to control and automate theepses.

The development of a new medicine

The industry is constantly developing new medicinel$ invests
about $30m a day in Research and Development (R&Dhis is
more than any other manufacturing sector and ad¢sdon about a
guarter of the money spent on R&D in the UK.



Discovery Research

A nutraceutical / pharmaceutical company chooséisease which needs treatment. The scientists
investigate its causes and effects. They then fookherapeutic compounds that might treat the
disease. These might be extracted from a plafduwnd in their database of compounds. However,
these days, many new molecules are generated amguder.

All the new molecules are screened using biologieahniques or computer models. During the
screening, scientists can assess whether the nledikely to have the desired effect and howesaf
it might be. As soon as a molecule looks promising patented. This prevents other companies
from freely using the same molecule for 20 years.

Preclinical development

The promising compounds are then made up in smalhtities and studied in the laboratory.
Initially, they will be tested omell cultures. These are collections of living cells that resp@s
though they were part of an animal. The scientats determine if the molecules @oxic and if
they have any therapeutic effects.

Eventually, after extensive testing in the labomgt@ few molecules will prove to have the right
properties. These will be tested on animals. &hests can reveal new information about the
effects of the molecule in a living body. Beforen@ew compound can be given to humans, much
work has to be undertaken to determine:

Whether it is likely to be effective.

Whether it is acceptably safe.

Whether it is sufficiently stable.

How it is going to be absorbed and excreted byotiay.

The data from the preclinical tests are used tdydpp a certificate to conduct clinical trialsn the
UK, this is issued by the Medicines Control AgerfB4CA). Independent medical and scientific
experts review the large amount of data. They havae certain that the medicine will not cause
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undue harm to people who are already ill.

Clinical trials - phase |

Phase I trials. This is the first time the newstahce is administered to humans; usually theisial
conducted on a small number of healthy, informetuneers under the close supervision of a
doctor. The purpose is to determine if the new poumd is tolerated by the patients' bodies, and
behaves in the predicted wayhe initial dose of the medicine will be as lowpassible, but enouc

to obtain the required information.

Clinical trials - phase I

Phase Il trials. These are the first tests in Wwhice illness is actually treatedA group of
approximately 200 informed patients is given thelitiee. The scientists monitor their progre
They use the results to determine that the medisiokks and to check that it does not prod
unacceptable side effects. They will also usergrobgroup who are given a placeb®his is to
measure how much better the patients feel bechegethink they are being treatedhis has to b
taken into account when calculating the effectigsnaf the real medicine

Clinical trials - phase Il

Phase lll trials. Now the trial is broadened twolve many more patients - between 1,000 and
3,000. The group is big enough for the companyst® statistics to analyse the results. If the tesul
show that the medicine is effective aadceptably safe, the data are presented to tkasliyg
authorities for a commercial licence.

Clinical trials - phase IV

Phase IV trials. This is a surveillance operatiane the medicine is on the market. The medi@ne i
made available to doctors, who start prescribingTihe effects can be monitored on thousands of
patients to help identify any unforeseen side ¢ffec

It takes up to 12 years to develop a new medick&ch year, a company’s research teams may generate
about 10,000 new molecules. These are screenetéstied and only one or two will get as far as ¢pein
given a licence. Only one in seven of these liednmaedicines goes on to be a commercial success.

The diagram above shows the progress of a new
medicine from discovery, through development to
launch.

Primary manufacture

The first stage of making a medicine is to
manufacture the active ingredient. We call thegyst
the primary manufacture. The active ingredient
will normally make up a small proportion of thedin
medicine. However, it is the part that will actyal
make the patient well again.
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There are two main ways of developing the actiggadient:

chemical technology
biotechnology.

Chemical technology

Primary manufacture often involves chemical readito create new molecules. There can be many
stages to these reactions. The diagram below shosisple example in which two ingredients are
reacted together. One of the products of thisti@ads the active ingredient. However, there aiteer
products as well. The chemists need to isolate @mndy the active ingredient using a variety of
techniques.

In an example, the active ingredient is in a solutso the mixture can bitered to remove any
unwanted residues. The active ingredient will tbeystallise when the solvent is allowed to evaporate.
Sometimes there will need to be more stages befommpletely pure sample is produced.

Over the last two decades, there has been an siicgease of biological techniques rather than cloami
ones. This is callediotechnology.

Inspecting a fermentation vessel used in the mahw of a medicine
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Biotechnology

We can defindiotechnologyas the industrial use of
biological material. This means that living ma&ési
are used in the manufacture of ingredients. Hesta
when penicillin was extracted from the mould
Penicillium notatum in the 1930s. More recently,
scientists have modified the genes haEcteria so
that they can produce useful proteins. By theyearl
1980s, there were bacteria making human insulin
and human growthormone. We call this technique
genetic engineering

Genetic engineering

Genetic engineering allows scientists to introdoew genes for useful proteins into th&lA of cells.
The cells may be bacteria, fungi or cultures ofraticells. The modified cells can be grown onrgda
scale to produce proteins in industrial quantitidhese products are called biopharmaceuticalsey Th
can bevaccines hormonesenzymesor monoclonal antibodies. Monoclonal antibodiefpto prevent
rejection of transplants and can treat and diageose cancers.

Making biopharmaceuticals

The production of biopharmaceuticals is similathe primary manufacture. The raw materials are
usually the cells or micro-organisms and the celtmedium in which they grow. The reactor is usuall
a fermenter where conditions are carefully condlto optimise activity. The product is extracted
using a series diilters and centrifuges and purified bychromatography. The active ingredient is
usually provided irvials as a solution or as a freeze dried powder. thhaes ready to be formulated in
secondary manufacture

The Human Genome Project is the enormous job opmgphe complete Human Gene. It is changing
our understanding of diseases and their causesst Mportantly, with the help dbiotechnology; it
may allow us to cure them.

Using the active ingredient

The active ingredient is the output of the primargnufacturing stage. However, it is not in a slda
form to give to a patient. It has to be turned iatmedicine. This is done in secondary manufactur
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This flow diagram shows theecondary manufactureof tablets. A range of different medicines can be
made in secondary manufacture.

Secondary manufacture

In secondary manufacture companies must follow a strict code @gdod manufacturing practice
(GMP). The active ingredient is turned into a medidayemixing it with other substances. These are
calledexcipientsand they make up most of the volume of a mediciAéhough they have no active
role in curing a patient, they allow the activergegjent to be made into a medicine, such &bket.

There are a number of different ways of formulatngedicine.

Manufacturing Tablets

The six basic stages in manufacture are:

Inputs

1 delivery of ingredients to the factory
2 checking that the ingredients meet the redwspecification

Processes
3 mixing and granulation
4 drying
5 pressing
6 coating.
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Receiving the ingredients.

The company's suppliers deliver the ingredienttheofactory. The ingredients are usually powders,
although they can be crystals or very small, sghégranules.

Checking ingredients.
The ingredients for the tablets are checked vergfahy:

Active ingredients are identified chemically.

Some ingredients are weighed.

The ingredients are analysed to check they matekpkcification.

The solid ingredients are passed through a sieghdok nothing unwanted has got in.

Receiving goods. Top end of a granulator.
Secondary manufacture
Mixing and Granulation.

The powdered ingredients are then placed insidexarnike a large food mixer. They are mixed to
ensure that the active elements are combined umlijowith the excipients Unless this process
happens thoroughly, one tablet may have too mutiitgcand another none at all. Water is then adde
to granulate the mixture. The water binds the pawdogether to form granules (like instant coffee)
This stops the powders from separating (or dem)xivitgenever the mixture is moved.

CONTROL POINT

The progress of this process is monitored by cimgcn the current drawn by the motor that powees th
mixing blade, or impeller. This gives a measurehaf amount of turning forceofque) it is using to
mix and granulate the ingredients. When the pce®earing its end, the ingredients are uniformly
mixed and have formed into granules. The torqgeired to turn the granules is greater, and theomot
draws a bigger current. An average time for tlaig pf the process is 10 minutes.
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Drying.

The granules are dried in a fluid bed drier. Thas a large fan facing upwards. It creates giarreats
of heated air. The air picks up the granules amdes them up in a warm flow. The granules falivd
and are picked up by more hot air.

The granules pass from the fluid bed drier throagheve. This breaks up the oversized granules and
ensures the size is uniform. The powder of finegles is then ready to be pressed into tablets.

The outside of a fluid bed dryer.

Graph of current against time for the granulator oo

Pressing.

The tablet press is a high-speed mechanical deVicequeezes' the ingredients into the requiadadiet
shape with extreme precision. It can make theetablmany shapes, although they are usually raund
oval. Also, it can press the name of the manufactor the product into the top of the tablet.

Each tablet is made by pressing the granules irssitle made of hardened steel. The die is a Hages
with a hole cut through its centre. The powdecampressed in the centre of the die by two hardened
steel punches that fit into the top and bottomhefdie.

The punches and dies are fixed to a turret thaissmund. As it spins, the punches are driventhage
by two fixed cams - an upper caand lower cam. The top of the upper punch (thecpuread) sits on
the upper cam edge. The bottom of the lower puwitston the lower cam edge.

The shapes of the two cams determine the sequémeevements of the two punches. This sequence is
repeated over and over because the turret is sygmaund.
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The force exerted on the ingredients in the diegery carefully controlled. This ensures that each
tablet is perfectly formed. The turret holds up to 78sdand pairs of punches. It spins extremely fast
and can produce up to 600,000 tablets per hour.cal® of the high speeds, they need very
sophisticated lubricatiosystems The lubricating oil is recycled arfdtered to ensure a continuous
supply.

Sequence of punch movements - roll your cursor ovehe stages

Stage 1 Stage 2 Stage 3 Stage 4 g&ta

Stage 1  Top punch is withdrawn from thaie by the upper cam.
Bottom punch is low in the die Powder falls in thgb the hole and fills the die.
Stage 2  Bottom punch moves up to adjust the powder weightises and expels some powder.
Stage 3  Top punch is driven into the die by the upper cam.
Bottom punch is raised by the lower cam.
Both punch heads pass between heavy rollers to e the powder.
Stage 4 Top punch is withdrawn by the upper cam.
Lower punch is pushed up and expelsttiget.
Tablet is removed from the die surface by the serfaate.
Stage 5 Back to Stage 1.
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Inspecting the tablet press. Turret holdmgpunches.
Coating
Some tablets are then coated. The coating perfarmsnber of jobs. For examplecénbe to:

Prevent the tablets cracking or breaking in transit

Allow the controlled release of the active ingrediever a longer time than simply allowing the
tablet to dissolve.

Mask the taste.

Prevent the tablet from breaking up.

Make the tablet easier to swallow.

The coating machine is like a tumble drier with zlez suspended across the width of the drum. The
batch oftablets is rotated in the drum and the nozzles spray encthating. Baffles attached to the
inside of the drum ensure that every tablet isebaroperly.

Once again, the coating process is very carefuhtrolled. This is to ensure that the coating verg
tablet is even and is the correct thickness. Theutd be half a million tablets in the coating miae.
So an error could be extremely expensive.

The production of the tablet is now complete.slteady to be tested and then packaged beforentgavi
the factory.

A coating machine.
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Packaging

Nutraceutical and Pharmaceutical manufacturers bavgackage their medicines before they can be
sent out for distribution. The type of packagindlwiepend on the formulation of the medicine.
However, we will look at a case study of puttiaflets into blister packs'.

A blister pack.

'Blister packs' are a common form of packaging uUse@ wide variety of products. They are safe and
easy to use and they allow the consumer to seeotitents without opening the pack.

Many nutraceutical and pharmaceutical companiesaustndard size of blister pack. This saves the
cost of having to make different tools and of hgvim change the production machinery between
products. Capsules can also be packaged in aasiwaly.

Sometimes the pack will be perforated so that ildial tablets can be detached. This means that the
expiry date and the name of the product have farinéed on each part of the package.
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The blister pack itself must remain absolutely flat as it &lavthrough the packaging processes,
especially when it is inserted into a carton. Tgoses interesting problems for the designersrakiis
are added to the blister pack to improve its st

Stages in the packaging process

The packaging takes place in a sequence like auptioth line. Tablets are taken in at one end and
boxed up cartons dilister-packedtablets pass out at the other end. There are some extudsi to the
systemalong the way. These are shown as letters isghjaence.

1. The tablets are brought to the packaging line.

Thetablets are brought in 80kg bulk bags and suspended tweelinie. The base of the bul
bag is opened to allow the tablets to trickle out.

2. The tablets are placed in the 'blisters'.

From the hopper, a series of vibrating tracks shib&éablets to separate themTlhe separate
tablets are placed into the blister cavities.

3. A check is made that all the blisters are full.

CONTROL POINT: 1t is vital to ensure that eachstdr cavity is filled with a tablet.
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A camera system monitors each blistémcomplete packs are automatically ejected from
packaging line.

. The packs are sealed and separated with an expidate.

The separate blister packs are still attached te another in a long continuous strip.
Therefore, they must be cut into individual unitsing a guillotine.

Many medicines have to carry their expiry date batth numbers An embossing tool prin
this onto the pack. Again, optical control systedetermine the position of the liks pack a:

it passes the printing head.

The blister packs are stored vertically in a stack.

The blister packaging is now complete.
The blister packs are collected ready to go inttoos.

. The flattened carton nets are opened up.

The cartons come as flat sheets. This isnigteof the carton - ready to be folded into shape.
The sheets are loaded into a mechanical feed mischarA pneumatic gripper lifts the top
surface of the carton, opening it out into thremehsions. The sides of the carton are folc
round and closed.

. The packs and a leaflet are inserted into eaclpen carton.

The required number of blister units is dispengethfa verical stack and held using a 'finc
gripper'. It's here that the flatness of the paskmperative. Any bent packs will not go into
the cartons and will jam the machinery.

The leaflet is then 'wrapped around' one end oflister packs and the whole bundle is
inserted into the open end of the cartddatch number and expiry date are embossed o
carton at this point. This is then closed usimgeehanical linkage.

. A weighbridge checks that each carton is full.

CONTROL POINT

The cartons arereighed very carefully to ensure that they contaecorrect number of blist
packs and a leafletf any part of the contents is missing, the camalhbe underweight and i
automatically ejected from the packaging line.

. Units of 20 cartons are band-wrapped.

The cartons containing tht@blets are put into units of 20.These are then encircled by
plastic band, which is tightly wrapped around antlto make neat easy-t@ndle bundles ¢
cartons.

These are put into boxes by hand which are themketla on aluminium pallets.
The boxes of cartons of tablets are shipped frarctdmpany ready to be distributed.



21

What makes nutraceutical and pharmaceutical manufattre different?

All of manufacturing industry

has an overriding concern for
quality. This means they want to
make products 'right first time'
without any flaws or defects.
The drive to maintain this quality
IS called  Total Quality

Management (TQM). There are
three main aspects of TQM that
are distinctive to the

nutraceutical and pharmaceutical
industry.

1. The long development time.

Once a promising molecule has

been found, it can take up to 12

years to the launch of the

medicine. This is much longer

than, say, the development of a new car. Howetvisressential to allow the company to ensure tinat
medicine is acceptably safe.

2. The licence and the production processes.

The manufacture of a motor car can be changed ibrwes started. However, in the pharmaceutical

industry a licence has to be granted before a rnmedlican be produced. Its issue depends on the
production process. Therefore, once the licence been issued, it is very difficult to change the

process. This means that the production process Ipeucarefully planned at the very beginning.

3. An overriding concern for safety.

This can be seen by the use of stagtality control systems. These exist at all stages in the
manufacture and trialling of the new medicine amdude:

Checking the safety of a medicine through extensiaés.
A systemfor tracking each stage in the production of atat
Heavy investment in training.

Pharmaceutical companies devote a lot of time &nittg. They encourage their staff to take
responsibility for their work. They can't rely sameone else making up for their mistakes. Theykn
that their contribution has to be perfect for thedisine to be as safe as possible and for the coynpa
succeed.
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Conclusion

Nutraceutical and Pharmaceutical manufacture igla technology process. As well as relying on the
skill and knowledge of their employees, pharmacalitcompanies use high precision and efficient
control systems. They are major employers in ¢bisntry and contribute significantly to the economy
The industry seems to have a good future but, #samything successful, it cannot be complacent and
remains a dynamic, developing industry.

WHAT ARE NUTRACEUTICALS?

Nutraceuticals (often referred to as phytochemiacaldunctional foods) are natural,
bioactive chemical compounds that have health ptimyo disease preventing or
medicinal properties.

Nutrition as medicine, integrating diet and nutrgasls.

"You are what you eat" is no longer a saying,at'science. How can we make our patients healthier
through nutrition. Are supplements necessary? t\@renutraceuticals and when should they be used?

Nutraceuticals or functional foods are terms useddescribe natural foods that demonstrate
physiological benefits and/or reduce the incidenfoghronic disease.
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HEALTH FOOD STORE SUPPLEMENTS VS. NUTRACEUTICALS :

The following comparison table between health ssogplements and nutraceuticals shows you why we
offer our clients only certified nutraceutical prads.

Health Food Store Supplements

Nutraceuticals

Food grade processing.

300% concentrate.

Can be a stimulant to digestion
(carminative) therefore often recalleg
by the Health Protection Branch.

Pharmaceutical grade processing.
3,000% concentrated.
FDA approved.

Bulk purchased from a second party

Not assayed, therefore not inspected.

Batch purchased from prime source.
Assayed before accepted.

Certificates of analysis available upon request

from independent laboratories.
Safe from GMO'’s.

Packaged with binders (additives).
Processed under high pressure with
solvents that are inflammable.

Heat degrades viability.

The use of CFC’s and GOreates an
acidic pH.

Packaged with low pressure enzyme cataly
inert pH.
No thermal degradation.

Phytosols used for extraction--nonflammabjle

and non-toxic.

Sold to the public.

Meet food grade requirements, i.e.
GRAS (generally regarded as safe),
pharmaceutical requirements.

hot

Sold only to health practitioners who must
licensed by a board or approved by
examination.

Sold over the counter, therefore can
purchased without any liability to
business.

be -

By professional sales only. Not sold to the
public directly.

Supplemental--to enhance dietary
deficiencies (not tested).

Conditional--to treat specific health
conditions, therefore requires a trained heg
professional.

th

Recommended by an unlicensed
employee.

Recommended by a health professional wh

(0]

has studied and passed exams for professjonal

use.

Suppliers are profit oriented.
Use non-expensive recycled materia|
e.g. oyster shell or chicken shell for
calcium.

S,

Suppliers are profiind health oriented.
Suppliers sole purpose is to assist health
professionals to optimize their patients’ hea
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Non-specific research.
General articles.

Specific clinical research ongoing.
Universities and several teams of Doctors.

Trends, fads, hype.
Mass marketing.

Constant association upgraded information.
Current clinical research by health
professionals.

Results from projects.

Individual doctor studies.

Non-certified.
Buyer beware standard.

Certified organic.
Guaranteed uncontaminated sources.

No “disintegration” standards.
Could be indigestible.

Meets standardized USP “disintegration”
standards.

Disintegrates within 40 minutes at body
temperature.

Non-patented processing.

Patented processing method.
Preparations are stabilized for storage and
viability.

No Drug Identification Numbers (DIN

DIN or DIN numbers pending.
DIN number applications are current with
FDA requirements.




