
Prominent Promoters of
Chronic Degenerative Diseases

1. Infections (endotoxins, exotoxins, aerobic and anaerobic 
metabolic byproducts, dental); documented to strongly 
promote oxidative stress and lessen antioxidant capacity

2. Known exogenous toxin exposures (heavy metal, 
pesticides, etc.)

3. Toxic iron status (most people in “normal” range are toxic); 
also calcium and copper

4. Dietary toxin exposures (constipated gut, Clostridium); 
inadequate/poor nutrition and/or poor digestion; poor 
digestion is worse than poor nutrition in terms of impact on 
the antioxidant capacity of the body

5. Hormone imbalances (sex, thyroid)



Treatment Principles for 
All Chronic Degenerative Diseases

1. Prevent/minimize new daily toxin exposure 
(environmental, dental, dietary, digestive)

2. Neutralize existing toxins present in body
3. Excrete toxin stores in a non-toxic, or minimally toxic, 

manner
4. Resolve infections, and eliminate the reasons for 

contracting new infections
5. Supplement optimally to maximize the 

antioxidant/nutrient  status of the body as completely as 
possible

6. Address hormone imbalance, typically deficiencies of 
testosterone, estrogen, and/or thyroid hormone



Factors in the Effective
Administration of Vitamin C

The primary aim of any vitamin C protocol:

Vitamin C, in its active, reduced form, needs 
to maximally accumulate inside the cells of 
the target tissue(s). As well, vitamin C 
should reach optimal concentrations in the 
extracellular spaces as well. 



Factors in the Effective
Administration of Vitamin C

1. Dose (multigram always, except with some renal disease)
2. Route (oral, regular; oral, liposome; intravenous; 

intramuscular)
3. Rate (consider clinical status of patient)
4. Frequency (symptom response)
5. Duration (clinical status, symptom response)
6. Type (avoid calcium ascorbate)
7. Adjunct therapies (not usually necessary to avoid; 

antibiotics where appropriate) 
8. Safety
9. Overall protocol of administration



Factors in the Effective
Administration of Vitamin C

Dose
Almost all clinical failures of vitamin C administration 
are due to inadequate C delivery to the target tissues, 
usually a result of inadequate dosing. While lower doses 
will still be of benefit to the patient, a 30-gram IV 
infusion may result in little discernible clinical 
improvement, while a 50-gram, a 100-gram, or a 150-
gram infusion could still demonstrate progressively more 
positive clinical responses. Tiny (<500 mg) doses of 
vitamin C can sometimes trigger a pro-oxidant response, 
due to triggering of the Fenton reaction at various sites in 
the body. These microdoses of vitamin C account for 
virtually all of the “negative” articles regularly published 
about the in vitro and in vivo effects of vitamin C.



Factors in the Effective
Administration of Vitamin C

Route & Form

When “regular” vitamin C is used, the intravenous 
route is always the most desirable (sodium 
ascorbate, buffered ascorbic acid); however, 
intramuscular is very effective as well, and was 
used frequently by Dr. Klenner



Factors in the Effective
Administration of Vitamin C

Route & Form—Intramuscular 
In Dr. Klenner’s own words:

“In small patients, where veins are at a premium, ascorbic acid can 
easily be given intramuscularly in amounts up to two grams at one site. 
Several areas can be used with each dose given. Ice held to the gluteal
muscles until red, almost eliminates the pain. We always reapply the ice 
for a few minutes after the injection. Ascorbic acid is also given, by 
mouth, as followup treatment. Every emergency room should be 
stocked with vitamin C ampoules of sufficient strength so that time will 
never be counted—as a factor in saving a life. The 4 gram, 20 cc 
ampoule and 10 gram 50 cc ampoule must be made available to the 
physician.” [Typically sodium ascorbate or ascorbic acid buffered with 
sodium bicarbonate] 

(1971) Klenner F. Observations on the dose and administration of 
ascorbic acid when employed beyond the range of a vitamin in human 
pathology. Journal of Applied Nutrition 23:61-88.



Factors in the Effective
Administration of Vitamin C

Route & Form
Oral liposome-encapsulated vitamin C vs. regular C

1. Rapid and very enhanced absorption (Ling, 2006 
[16556538])

2. No stomach upset & no ascorbate-induced 
diarrhea

3. Intracellular bioavailability (Yamada, 2008 
[18655816]; (Rawat, 2007 [17944316])



Factors in the Effective
Administration of Vitamin C

Route & Form
Liposomes orally:
4. Ultimate delivery in the reduced form (much of the 

doses of the other forms of regular vitamin C, 
including those given intravenously, need to be in the 
oxidized form [DHAA] to be taken into cells). This 
means that regular vitamin C given orally or 
intravenously needs to consume energy to end up 
inside the cell or its organelles in its active, electron-
donating form. (Goldenberg, 1994 [7844110]; Liang, 
2001 [11396616]; Meister, 1994 [8144521])



Factors in the Effective
Administration of Vitamin C

Route & Form
5. Independent supplemental value of the phosphatidylcholine

content of the liposome, in the following ways:
Antioxidant  (Das, 2007 [17877144])
Anti-atherosclerotic agent (Altman, 1980 

[7190404])
Cholesterol lowering (Mastellone, 2000 

[11091102])
Treatment for liver disease (Buang, 2005 

[15975496])
Anti-inflammatory agent, protection against ischemia 

(Demirbilek, 2006 [16834655])
Treatment and prevention of cell membrane damage 

(Lubin, 1972 [5009118])



Liposome Biodelivery

Any drug delivery system that can achieve 
delivery of its payload into the cytoplasm, or 
even more deeply into the mitochondria, 
endosomes, or nuclei, is nearly always the 
most desirable way to put that payload into 
the body, especially without the 
consumption of energy, or with the 
relatively minimal consumption of energy.



Liposome History

1. In 1965 it was reported that the appropriate exposure of 
phospholipids to excess water gives rise to lamellar 
structures than can effectively encapsulate the solutes 
present (liposomes) (Bangham, 1965 [5859039]).

2. This characteristic resulted in the adoption of liposomes as 
a model for the study of cell membrane biophysics.

3. The concept of solute entrapment in liposomes then led to 
the concept of drug delivery (Gregoriadis, 1971 
[11945728]; Gregoriadis, 1972 [4500958]; Gregoriadis, 
1976 [958245, 785256]).

4. It was demonstrated that a large protein (insulin) taken 
orally in liposomes could exerting glucose-lowering 
effects in rats (Dapergolas, 1976 [61498]).



Liposome History

The liposome has evolved over the last 50+ 
years from a structural curiosity into what 
may now prove to be the most significant 
and effective way yet discovered to 
deliver nutrient or drug payloads in an 
optimally bioavailable manner directly into 
cells.



Liposome Structure

1. A microscopic sphere (nanometers) of a phospholipid
bilayer that is stable in water and able to contain water-
soluble substances

2. In unmodified liposomes, the phospholipid is typically 
phosphatidylcholine

3. The conformation and content of the phosphatidylcholine
in the liposome wall is virtually identical to the walls of 
the cells in the body and the walls of important 
subcellular organelles

4. A liposome can be viewed as an laboratory model for a 
cell in the body



Liposome Structure

5. A phospholipid is an elongated molecule with a water-
soluble (or water-seeking) end [polar] and a fat-soluble 
(or fat-seeking) end [non-polar]

6. When in water with the appropriate energy/force applied, 
the fat-seeking ends of the phospholipid molecules align 
against each other to avoid the water, forming a bilayer
of molecules that subsequently “collapses” into a sphere 
with the water-soluble ends of the molecules lining both 
the inside of the sphere’s cavity as well as covering the 
outside of the sphere

7. Whatever was dissolved in the water ends up inside the 
liposome as its encapsulated payload





Liposome

Under the electron microscope



Liposomes,
Designed by Nature

Extracellular Vesicles are important naturally-occurring 
players in intercellular communication (Kittel, 2013 
[24265924]; Raposo, 2013 [23420871]; Rajendran, 2014 
[25392515]), and they have been found in substantial 
quality in all of the body fluids tested (Fais, 2016 
[26978483]). These vesicles are bilayer spheres with 
variable contents derived from nearly all cells, with both 
physiological and pathological purposes (Lo Cicero, 2015 
[26001269]). The membrane structure is the same as the 
cell membrane or that of a subcellular organelle. (Danesh, 
2013 [24335232]) They are also known to help convey 
immune responses (Thery, 2009 [19498381]).



Liposomes,
Designed by Nature

Extracellular vesicles (membrane vesicles) consist 
mainly of:

1. Exosomes
2. Microvesicles
3. Apoptotic bodies
4. Liposomes



Liposomes,
Designed by Nature

Exosomes
Discovered about 30 years ago, but only seriously studied in 

the last 10 years; originally considered cellular “garbage 
cans,” now recognized as being critical in intercellular 
communication (Thery, 2011 [21876726])

40 to 100 nm in diameter and homogeneous in shape, 
involved in protein storage, transport, and release. Secreted 
by many cell types, and present in sperm, urine, plasma, 
and bronchial lavage fluid (Borges, 2013 [24141609]); also 
present in colostrum to modulate immune function 
(Admyre, 2007 [17641064]; Sun, 2013 [23483481])



Liposomes,
Designed by Nature

Microvesicles
Secreted from cells as vehicles to transfer proteins, 

lipids, mRNA, and microRNA to distant cells. Stem 
cells use microvesicles to repair damaged tissues as 
well. (Sabin, 2013 [24231336])

100 to 1000 nm in diameter, with variable shapes, 
formed by the regulated, outward budding of the cell 
membrane (Borges, 2013 [24141609])

Also allow the dissemination of lysosomal components 
out of the cell. (Canfran-Duque, 2013 [24288129])



Liposomes,
Designed by Nature

Apoptotic Bodies
Larger vesicles, distinct from exosomes, resulting from the 

process of programmed cell death (apoptosis). 
1000 to 5000 nm in diameter, containing intact organelles, 

DNA, and histones (Kerr, 1972 [4561027]; Kerr, 2002 
[12505355]). They form as the cell contracts and squeezes 
blebs in the cell membrane, which break off and contain the 
breakdown products of the dying cell. They work to 
minimize the surrounding inflammation that results from 
cell death via necrosis and rupture. The apoptotic bodies 
are engulfed by phagocytic cells (Wickman, 2013 
[23787996]).



Liposomes,
Designed by Nature

Liposomes
Able to be produced artificially, but structurally very similar 

to the other extracellular vesicles previously described; a 
liposome utilizes the properties of naturally-occurring 
extracellular vesicles to transport its payload into the 
cytoplasm of target cells. There is some debate over 
whether liposomes are completely man-made extracellular 
vesicles or occurring naturally inside the body as well.

Multiple sizes and modifications can be made to liposomes, 
with a wide variety of payloads, both in the core and in the 
membrane



Factors in the Effective
Administration of Vitamin C

Rate
This factor pertains to intravenous forms of vitamin 

C. Rate is determined by many factors, most 
importantly whether the patient is critically 
(acutely) ill, or chronically ill. Imminently life-
threatening situations may require rapid infusion 
(for example, 50 grams in 20 to 30 minutes) or 
even IV push (several grams in a minute or two)



Factors in the Effective
Administration of Vitamin C

Rate
In Klenner’s words:

In a cyanotic, acutely-poisoned patient who felt he way 
dying, Klenner wrote: “Twelve grams of vitamin C was quickly 
pulled into a 50 c.c. syringe and with a 20 gauge needle was 
given intravenously as fast as the plunger could be pushed. Even 
before the injection was completed, he [the patient] exclaimed, 
‘Thank God.’” (Venom of the Puss Caterpillar, resembling a 
mouse and later identified at Duke University)

(1971) Klenner F. Observations of the dose and 
administration of ascorbic acid when employed beyond the range 
of a vitamin in human pathology. Journal of Applied Nutrition 
23:61-88



Factors in the Effective
Administration of Vitamin C

Rate
Be aware that IV push or very rapid infusions of multi-

gram amounts of vitamin C will reliably produce 
some degree of hypoglycemia. The pancreas “views” 
the large amount of vitamin C in the blood as 
glucose, as vitamin C and glucose are very similar 
molecules, and a substantial amount of insulin is 
then reflexly released by the pancreas. However, the 
vitamin C does lessen the clinical impact of the 
hypoglycemia, as glucose levels of 20 to 25 can 
actually be tolerated for extended periods of time. 
This can be effectively viewed as a “protected 
hypoglycemia.”



Factors in the Effective
Administration of Vitamin C

Rate

Multi-gram doses of vitamin C given IV push, or 
even infused at a rapid rate, can be considered, 
both theoretically and from a clinical point of view, 
as an endogenously-induced form of insulin 
potentiation therapy (IPT). For more information 
on IPT: (Ayre, 1986 [3526099]) 



Factors in the Effective
Administration of Vitamin C

Frequency
The frequency of vitamin C dosing in any of its forms is a 

completely clinical, symptom-response factor in vitamin C 
therapy. 

For very acute infectious diseases, Dr. Klenner would give 
additional large doses of vitamin C after the initial dose 
when vital signs and the patient’s reported sense of well-
being were not clearly improving. With improvement, 
follow-up dosing could be of lesser amounts on a less 
urgent schedule of administration. Nearly all docs today use 
higher doses less frequently (daily or less), since they are 
practicing out of their offices, without the benefit of 
hospitalization, and clinical responses are not as profound 
and rapid as Dr. Klenner reported.



Factors in the Effective
Administration of Vitamin C

Duration
The duration of an acute vitamin C administration 

protocol needs to be long enough to allow complete 
eradication (infection) and/or neutralization (toxin) of 
the disease/pathology being treated.

For life-threatening or otherwise severe infectious 
diseases, continue vitamin C at high, frequent doses 
for at least 24 hours, and probably for at least 48 
hours after you feel the patient has already reached 
clinical normalcy. Otherwise, a complete clinical 
relapse is possible. (For similar reasons, antibiotics are 
often prescribed for 10 to 14 days, usually many days 
after the appearance of clinical normalcy.)



Factors in the Effective
Administration of Vitamin C

Type
The essence of vitamin C is its ascorbate anion. The associated 

cation may be any of the following:
Hydrogen (ascorbic acid)
Sodium
Calcium
Magnesium
Potassium
Manganese
Zinc
Molybdenum
Chromium
Other (such as ascorbyl palmitate)



Factors in the Effective
Administration of Vitamin C

Type
Hydrogen ascorbate (excellent; can upset stomach)
Sodium ascorbate (excellent; no problem with hypertension 

or congestive heart failure (Kurtz, 1983 [6648527]; Kurtz 
1987 [3309653]); no problem with stomach upset

Calcium ascorbate (“buffered” vitamin C; not recommended 
due to calcium content)

Potassium ascorbate (OK in small amounts; large amounts of 
potassium are potentially fatal)

Other mineral ascorbates (good supplements, but needlessly 
expensive, with risk of too much of a specific mineral)



Factors in the Effective
Administration of Vitamin C

Adjunct Therapies
Unless another therapy is inherently pro-oxidant and toxic, vitamin 

C will only augment the desired effects. And even with highly 
toxic agents, proper vitamin C administration can help produce 
the desired outcome by reducing otherwise unavoidable and 
therapy-limiting side effects.

No need to avoid antibiotics; vitamin C works very well in 
enhancing their antimicrobial effects (many antibiotics are little 
more than iron chelators, lessening the ability of pathogens to 
proliferate)

Chemotherapy (pro-oxidant & toxic); vitamin C will neutralize 
only if taken simultaneously (encountering it in the blood); 
otherwise, vitamin C works well in correcting the damage done 
by chemotherapy to normal, non-tumor tissue, although vitamin 
C loading will protect normal cells better if given before chemo.



Factors in the Effective
Administration of Vitamin C

Safety
According to Dr. Klenner:

“Ascorbic acid is the safest and the most valuable 
substance available to the physician. Many headaches and 
many heartaches will be avoided with its proper use.”

An assertion now completely validated after countless 
intravenous administrations over the last 65 years. 
(Padayatty, 2010 [20628650])



Factors in the Effective
Administration of Vitamin C

Intravenous Vitamin C: Dose
In general, for any given administration of IVC, give 

from 1 to 1.5 grams per kilogram of body weight; 50 
grams might be perfect for a 110-pound woman, but 
not remotely enough for a 250-pound man. Most 
children will do well on 25 to 50 grams infused at a 
time.

Also, the extent of infection and/or the degree of toxin 
accumulation and ongoing toxin exposure/production 
will greatly affect what your proper dose of vitamin C 
should be.



Factors in the Effective
Administration of Vitamin C

Intravenous Vitamin C: Rate
Anywhere from IV push to a four-hour infusion; the rate 

depends upon:

1. How clinically stable the patient is
2. Localized or systemic condition
3. Infectious disease
4. Toxin exposure
5. An acute illness or a chronic degenerative disease (such as 

cancer or coronary atherosclerosis)
6. Comfort of the infusion (must be adjusted so that no pain 

is present)



“Mop-Up” IVC

When patient feels worse after IVC or even highly-dosed oral 
vitamin C, a “Herxheimer-like” reaction is often the cause. 
This can be due to an accelerated release of stored 
intracellular toxins at a rate in excess of what the ongoing 
VC being administered can neutralize. It can also be 
secondary to a massive kill-off of pathogens, with 
substantial amounts of reactive iron and other pro-oxidant 
“debris” in the lymphatics and blood. Similarly, it can be 
due to a massive kill-off of susceptible cancer cells, along 
with substantial amounts of reactive iron and pro-oxidant 
“debris” being released as well.



“Mop-Up” IVC
When such a “Herxheimer-like” or perceived detox reaction 

occurs and the patient feels poorly, with a recrudescence of 
symptomatology of any of a number of underlying disease 
processes, the IVC being administered should either be 
stopped (or finished, if close to the end of the infusion). 
This should be immediately followed by a low-dose, slow-
flow (“Low & Slow”) infusion of vitamin C. This low and 
slow infusion immediately neutralizes circulating pro-
oxidant debris in the blood (and lymph), while not further 
stimulating an increased kill-off or detox that is associated 
with the higher-dosed, rapidly flowing infusion of vitamin 
C. 



“Mop-Up” IVC
A good rule of thumb is to follow the therapeutic VC infusion with a 

Mop-Up IVC that is at most less than one-half the therapeutic dose and 
at most infused at less than one-half the initial therapeutic dose rate. If 
clear improvement does not occur within 15 to 20 minutes, slow the 
rate of the Mop-Up infusion again by 50%.

For example, a patient who does not tolerate 50 grams given over one 
hour well will probably respond very well within 20 to 30 minutes to 
10 to 20 grams infused at a rate to go in over 2 hours. When symptom 
relief appears complete, the IV can be discontinued and oral forms can 
be administered.

Although seemingly counterintuitive, the Mop-Up IVC works very well in 
clinical practice, making for a happier patient and improved 
doctor/patient relationship.



Factors in the Effective
Administration of Vitamin C

Multi-C Protocol
1. Oral liposome-encapsulated vitamin C (for optimal 

intracellular access by ascorbate)
2. Multigram doses of sodium ascorbate powder, taken 

several times daily, up to or reaching bowel tolerance 
(in order to minimize gut toxicity & support extracellular
access by ascorbate) (Cathcart, 1981 [7321921]; Cathcart, 
1984 [4069036])

3. Oral administration of ascorbyl palmitate (for optimal 
fat-soluble access by ascorbate) (Pokorski, 2004 
[15209539]; Pokorski, 2003 [12595755]; Ross, 1999 
[9890643])

4. Intermittent IV administration of ascorbate (to optimize 
extracellular access by ascorbate, as well as to further 
support intracellular pools of ascorbate)



In the Words of
Mark Twain

“Be careful in reading health books. You may die of a 
misprint.”

or, perhaps more accurately,
and NOT in the words of the venerable Mark Twain:

“Be careful in reading health books. You may die from 
something printed as intended.”

Ignorance, as well as misinformation, is often deadly.


