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It's a common conversation with seemingly
many variables and much emotion involved;
which supplement delivery system is superior?
Capsules, tablets or liquids? Some will argue
for the efficacy of liquids, others for the patient
compliance of capsules and still others for the
dissolution control of tablet formulations. But
is this simply assumption or truth? Hearsay or
fact?

r. David A. Tallman, DC, ND notes in his October 4,
D 2010 Natural Products Insider article, “Naturopathic

physicians .... are arguably the most highly trained

physicians with regard to the use of natural products.”
As naturopathic medicine becomes increasingly more integrated
into society’s medical system and our practitioners move more

frequently into the media spotlight, we need to have this topic
down to a science, not an opinion.
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The purpose of this article is to lay out the facts on the subject.
From there, as I tell my patients, you can decide what to do with
the information.

First, just as there is no one treatment best for all patients, there is
no one supplement delivery system that is best for all situations.
In fact, tablets, capsules, liquids, powders, gels, sprays and topicals
all represent effective delivery methods for the supplements

you prescribe to your patients. The goal is to prescribe the
delivery system which offers the greatest stability, bioavailability,
convenience, tolerance and efficacy for the patient for that
particular ingredient or combination of ingredients.

Liquids

Liquid delivery systems have a long history of use in medicine
and are made using various methods including extraction of key
constituents through the use of alcohol, water, honey, glycerin,
vinegar or oils. The benefits of a liquid delivery system are
multi-dimensional and may depend on the menstruum used for
extraction. Liquids are easy to swallow making them particularly
useful for the pediatric and geriatric populations as well as for
dosing supplements via feeding tubes or supplementing a liquid
diet.
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Liquid formulations also have the benefit of bringing patients
“closer” to their medicine and in certain cases, such as with

bitters, will actually start their therapeutic actions as soon as the
formulation hits the taste buds. Shelf life is another factor often
favoring liquid delivery systems. The shelf life of alcohol tinctures
in particular far exceeds the shelf life of other delivery systems
making them valuable options for stocking a pharmacy with a slow
rate of turnover or for medicines which are dosed only occasionally
rather than on a routine basis.

On the other hand, tinctures are often stored in glass bottles which
can easily break or leak. More frequent dosing often becomes
challenging and if the taste is unpalatable may lead to decreased
compliance. Tinctures, however, often come with a higher price tag
and are not always financially viable for all patient populations.

Capsules

Capsules are another commonly prescribed supplement delivery
system with their own set of pros and cons. For some patients,
capsules have the advantage of being easier to swallow than tablets
due to their smooth texture as well as being an effective system to
conceal offensive odors and tastes. This is also the delivery system
of choice for preserving the integrity of sensitive molecules such
as CoQ10 and for delivering oil and fat-soluble nutrients to your
patients in a convenient, usable form.

Hard shelled capsules are dependent on a patient’s internal
gastrointestinal environment and thus are restricted to a tight pH
range which may differ from patient to patient. Soft gels do not
have this constraint. (More discussion on disintegration standards
and testing below.)

Moisture is the enemy of both capsules and tablets, while heat can
easily lead to melting and sticking together of capsules resulting
in damaged product and consequently reduced compliance.
Instructing patients on storage instructions is necessary to ensure
predictable, effective results, particularly when it comes to
temperature related storage directions for capsules.

Tablets

Tablets offer manufacturers the ability to include higher quantities
of material per tablet which lowers the number of “pills” required
for a certain dose. Since the same quantity of ingredients can be
incorporated into a lesser number of tablets than capsules, patients
can take fewer tablets for their required dosage as well as pay less.
Both characteristics increase compliance of tablet delivery systems
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leading to improved effectiveness of your recommendations.

This brings up the highly debated and commonly held belief

that tablets are often too highly compressed thus inhibiting
disintegration of the tablet. If you are recommending supplements
from a reputable supplement company you need not be concerned
about this. Virtually all reputable supplement companies which
NDs do business with are GMP (Good Manufacturing Practices)
compliant and will have standard USP designated procedures in
place to test each batch of tablets for proper disintegration times;
some will even test each batch multiple times throughout the
manufacturing process.

USP guidelines state that disintegration of tablets in an aqueous
solution should be complete within a certain number of minutes
depending on the type of tablet (sublingual, enteric coated etc.)

As long as the company you are working with is GMP certified
the disintegration time of tablets is a non-issue; the tablets you are
buying will break down at the proper place and at the proper time.
Finally, tablets can be notched allowing the patient to divide their
tablets into smaller sizes for ease of swallowing or for changing
dosage without buying a new size.

On the downside, tablets, unlike capsules, cannot hide undesirable
odors or tastes potentially lowering patient compliance and can

be more difficult to swallow for some. Tablets are susceptible to
moisture and need to be stored in a cool, dry place.

Disintegration Testing

‘The United States Pharmacopeia (USP) outlines the disintegration
testing process that companies must follow in order to be GMP
compliant. Disintegration is defined by USP as “that state in which
any residue of the unit, except fragments of insoluble coating or capsule
shell, remaining on the screen of the test apparatus or adhering to the
lower surface of the disk, if used, is a soft mass having no palpably firm

core”?

Table 1 — USP Disintegration Method and Immersion Media Information

Dosage |Form Procedure Immersion Fluid |Media Immersion Time
Form Preparation Temp.
tablet uncoated, standard water 37°C +2°C |30 minutes
sublingual disintegration (body
temperature-
BT)
coated (plain standard water 37°C £2°C |5 minutes at RT
and film) disintegration then 30 minutes at
BT
tablet delayed-release |standard simulated gastic  [37°C +£2°C |1 hrin SGF then
capsule |(enteric-coated) |disintegration |fluid (SGF), in SIF for the
simulated allotted time
intestinal fluid according to form
(SIF) preparation

capsule |hard gelatin,
hard shelled

standard acetate buffer (pH [37°C +2°C |30 minutes
disintegration |4.5 + 0.05)

soft shelled, soft |rupture water N/A 15 minutes

gelatin (softgels)

*“Information in this table was obtained from USP 32. The equipment used was the Hanson Research QC-21, 2 basket
test system (6 tablet capacity per basket).

The table above summarizes the USP disintegration testing
process.® The procedure requires water to be used as the testing
solution for disintegration of tablets and soft gel capsules while
hard shelled capsules and extended release delivery systems must
use an acetate buffer or gastrointestinal simulated environment
for testing. This confirms the need for hard shelled capsules

to be used cautiously in patients with suspected or confirmed
hypochlorhydria, whereas the status of gastrointestinal pH does

not necessarily affect the disintegration of other delivery forms. As
noted previously, if a company is GMP certified, they will use USP
standard testing and their tablets and capsules will disintegrate as
necessary for reproducible, effective results in your patients.

Excipients within Capsules and Tablets
Supplement excipients are added to formulations for various
reasons such cellulose, a non-reactive plant fiber, to hold a tablet
together and regulate the rate at which the tablet disintegrates

in the stomach. Hypermellose (HPMC) from cellulose is also an
ingredient in vegetarian capsules. Still other ingredients are used

to protect fat-soluble ingredients from oxidation or to protect
active ingredients during storage; for example silicon dioxide is
used to absorb moisture and also doubles as a “space filler” in some
capsules.

The majority of pharmaceutical and dietary supplements today
contain minute traces of stearates. Stearates, the most common

of which is magnesium stearate, are used to ensure that finished
products are of uniform size, weight, texture, and shape. These
agents are necessary to ensure reproducible and reliable results dose
after dose in both capsules and tablets.

Magnesium stearate is widely used for pill manufacturing both in
the pharmaceutical and nutraceutical worlds, and consequently

is one of the most studied excipients used today with a long and
recorded safety track record. Magnesium stearate, the salt of stearic
acid, has been granted GRAS (generally recognized as safe) status
whereas other less frequently used excipients may not have a similar
safety track record.

Concerns over whether excipients such as magnesium stearate
inhibit the body’s ability to absorb the nutrients are grossly
misunderstood. Stearic acid is one of the most common long-chain
fatty acids found in a large number of animal and vegetable fats
including olives, beef, and chocolate (see Table 2) and is extremely
well-absorbed. In fact, the absorption of stearic acid is comparable
to palmitic acid and oleic acid (the major constituent of olive oil).4

Table 2 — Stearic Acid Content of Common Foods®

Food Stearic Acid Content

Fish oil, cod liver (1 oz.) 784 mg
Fish oil, salmon (1 oz.) 1,176 mg
Olive oil (1 0z.) 700 mg
Sesame oil (1 0z.) 1,344 mg
Soybean lecithin (1 0z.) 812 mg
Soybean oil (1 0z.) 1,064 mg
Sunflower oil, linoleic (1 0z.) 1,260 mg
Y2 chicken breast (w/out skin) 100 mg
Cheddar cheese (1 o0z.) 1,120 mg
Butter (1 pat) 500 mg
Semi-sweet chocolate (1.45 oz.) 4,800 mg

To help put it into proper perspective, a high quality tablet

may contain 20 mg of stearic acid which means that a daily
recommendation of six (6) tablets would contain approximately
120 mg of stearic acid. In comparison, mean stearic acid intake
from food sources is 5.7 g per day (5700 mg or 2.3% of calories)
for women and 8.2 g per day (8200 mg or 2.8% of calories) for
men, 20 years of age and older, based on data from the National
Health and Nutrition Examination Survey (NHANES), 2001-2002.6
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The average patient will receive far more stearic acid from their

diet than from their supplements. And, unlike other long chain
saturated fatty acids (lauric, myristic, and palmitic acids) stearic
acid has not been shown to raise both total and LDL cholesterol

levels.”3?

In Summary
There are several key takeaways from this article:

Be sure to do business with reputable companies who are cGMP
compliant (via third party inspection and certification) and using
USP standards where applicable. Recall that GMPs are guidelines
that outline the aspects of production and testing that can impact
the quality of the products you are recommending.

Ensure the company you are working with has efficacy and safety
data for the supplements and protocols they are recommending.
When considering which supplement delivery systems to prescribe
consider stability, bioavailability, convenience, tolerance and
efficacy.

A company that has a “one size fits all” philosophy in regards to
ingredient delivery system may not be giving your patients the best
delivery form for each of the different formulations.

In conclusion, do your homework, work with reputable companies
and treat your supplement delivery systems like you do your
patients - individually. &
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EALTH = PERFORMANCE

Okanagan Health & Performance
is looking for a naturopathic
doctor to join our team. We are
a busy multi-disciplinary clinic
of 16 practitioners located in
Kelowna, BC for the past 10
years. If you are interested in
joining the OHP team, please
email your resume to Leanne at
Ibevington@ohpkelowna.com.
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Professional Liability
Insurance Program

Finally a Small Business Insurance
Package that’s affordable and
meets your needs!

Designed for independent NDs
who operate out of a number of
different locations including their
home office.

The Property, Crime and
Commercial General Liability
coverage is completely portable.

A Partners

Indemnity

Insurance Brokers
Established 1923

Partners... We’ve got you covered!

10 Adelaide Street East, Suite 400, Toronto, Ontario, M5C 1J3

Tel: (416) 366-5243 Toll Free: (877) 427-8683 Fax: (416) 862-2416

Contact: cand@partnersindemnity.com
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