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DOUBLE-STRANDED RIBONUCLEIC ACID –
A NEW APPROACH TO HEALTH CONTROL

In the early 60s of the 20th century the world's scientists came to the conclusion that
double-stranded ribonucleic acids (dsRNA) are very effective against viral infections and for the
immune system correction.
On the basis of these discoveries several groups of scientists in different countries
around the world started medical product development. As a result, a number of worldwide
known preparations has been developed.
One of these groups of scientists under the direction of the Doctor of Medicine Guna
Feldmane began work on the development of the pharmaceutical product LARIFAN
(LARIPHAN) in the Latvian Institute of Microbiology and Virology in Riga.
Each group of scientists went a different way in developing a variety of dsRNA obtaining
techniques, both from natural sources and by chemical synthesis. The Latvian group of
scientists chose the biotechnological way of dsRNA production. As a result, in Esherichia coli
bacteria an original antiviral pharmaceutical product LARIFAN was created.
LARIFAN's advantage is that it is an interferon and other cytokine inducer, i.e. it
activates cell activity and the body itself synthesizes the necessary factors with antiviral activity.
Such procedure of the process excludes various adverse effects, because the body creates
only what it needs. Most other world known chemically synthesized products lack this
advantage.
Considering LARIFAN's ability to initiate cell related (endogenous) and harmless
product formation, the scientists came to the conclusion that it could be appropriate to include
low doses of LARIFAN molecules as an ingredient in various cosmetic or health-promoting
products, thus strengthening the body's natural defences preventing viruses getting into the
body.
Upon the assessment of various options for more efficient use of LARIFAN's preventive
properties, several non-medicinal products, which contain small quantities of LARIFAN active
substance, have been developed.
The world practice of the application of dsRNA shows that LARIFAN brand products are
among the few in the world that have included the original dsRNA into cosmetic products. As a
result, LARIFAN containing cosmetic products not only perform their cosmetic functions, but
also reduce the probability that different viruses – herpes, papilloma, influenza and others – get
in the body and provoke a disease.

ORIGINAL ACTIVE SUBSTANCE FOR DIFFERENT
DRUG AND COSMETIC PRODUCTS

An original active substance - Larifan (Lariphan) was developed at the Latvian Academy
of Sciences and at present is produced at "Larifans" Ltd. Larifan is a double-stranded RNA
(dsRNA) of natural origin obtained from bacteriophage-infected E.coli cells. It is heterogeneous
population of dsRNA molecules with mean molecular mass of about 500 kDa and average
length of RNA - 750 nt/p. Larifan (dsRNA) has been developed as a new poly-functional and
wide-spectrum medical drug for viral and oncologic diseases.
Larifan possesses multiple biological activities like interferon-inducing,
immunomodulating, antiviral, antitumoral and antimutagenic properties. These activities are as
result of the action of induced endogenous interferon or may be provoked directly by the dsRNA
molecule as well.
Some drug forms such as ointment and injection form are being produced for human
use. The injection drug form is registered in the Drug Register of Latvia (2004) and in the
appropriate authorities of Georgia (2010), Azerbaijan (2011) and Turkmenistan (2015), the drug
form of the ointment (0,05% ) was in the Drug Register of Latvia (1994 – 2004), drug form of
Suppositories 4.0 mg is in the process of clinical trial. The product line is developed in which
the dsRNA as active substance is included. Some cosmetic Larifan-containing products –lip
balm, tooth paste, ointment (0,025%) and consumer goods– spray, suppositories (0.5, 1.0 or
1.5 mg/supp) and pessaries are being developed and produced. Currently the gel form, patches
and candies are in the process of development.
In Larifan-containing cosmetic and consumer goods the active substance is included in
subtherapeutic doses, which are not sufficient for healing activities but ensure mobilization of
the body's natural defenses, providing anti-virus protection and immunomodulatory effects.
Larifan's clinical efficacy has been studied in different clinics and institutes of Latvia and
the former USSR since the 80-ties of the last century.
In human clinics Larifan is employed as an immunomodulator with antiviral and
antitumoral activities. Its therapeutic antiviral effect has been demonstrated in the treatment of
herpes (in Russian, Ukrainian, Latvian clinics), papilloma, respiratory and other virus infections.
Larifan's advantage when compared with chemical antiviral preparations is its broad antiviral
spectrum and absence of immunosuppressive properties. Because of its interferoninducing
ability Larifan possesses a theoretically universal antiviral spectrum. Immunomodulating
activities are responsible for correction of the immunodeficiency, which is characteristic for
many viral infections. When compared with exogenous interferons Larifan-induced
endogenous interferon should be considered as a more physiological one and thus having less
side effects. The endogenous interferon is supposed to be more stable, with more prolonged
action and better distribution in the organism.
Regarding antitumoral potential there is enough evidence to consider Larifan as a
perspective drug for malignant diseases. Its ability to possess both antitumoral and
immunomodulating properties at the same time is of special value for oncology. In oncology
Larifan may be applied in combined biotherapy schedules aimed to change surface antigens of
malignant cells and activate immunocompetent effector cells as well.
The research results obtained in recent years has shown that Larifan not only induces
interferons, but also a lot of other cytokines and chemokines
The method of manufacturing dsRNA is patented.

SHORT CHARACTERISTICS OF THE
ACTIVE SUBSTANCE – dsRNA LARIFAN
Larifan (Lariphan) was developed at the Academy of Sciences of Latvia and at present is
produced at “Larifan” Ltd.
Larifan is a double-stranded RNA (dsRNA) of natural origin obtained from
bacteriophage-infected Escherichia coli cells. It is a heterogeneous population of dsRNA
molecules with the mean molecular mass of about 500 kDa and the average length of RNA is
750 nt/p.
Larifan is a double-stranded ribonucleic acid (dsRNA) of natural origin, which is isolated
from Escherichia coli cells, infected with bacteriophage. Larifan exhibits pleiotropic biological
activity like ability to induce interferon, induce antiviral, immunostimulating, anti-cancer and
anti-mutagenic effects. Biological activities are a result of the action of the induced endogenous
interferon, but they also may be provoked directly by the dsRNA molecule. The latter is relevant
in cases when for genetic reasons interferon formation is suppressed.
As to the pharmacodynamic properties, Larifan`s interferon inducing activity is
observed both in humans and different kinds of animals, such as monkeys, calves, sheep,
rabbits and small rodents. The level of induced interferon and formation dynamics depend on
the medicament administration form. In human blood serum interferon can be found after 10
hours following Larifan administration in the form of rectal suppositories; after subcutaneous
and intramuscular injection the maximal titres were detected after 6 to 10 hours, and already
after 2 hours after aerosol administration. Human eye conjunctiva swab taken 4 hours after
Larifan ointment application has demonstrated a substantial interferon titre increase. Larifan as
well as interferon can be considered to be a universal antiviral medicament, as it interrupts virus
replication in stages, which are common for all viruses. Larifan antiviral effects are
demonstrated both in vitro and in vivo. During animal experiments and in tissue cultures, Larifan
inhibits virus reproduction and infection process for herpes, flue, tick-borne encephalitis,
encephalomyocarditis, Semiliki, Sindbis, Venezuelan encephalitis, Aujeski, rabies and other
viral infection cases. Inhibitory Larifan effect on experimental clamydia infection in mice has
also been demonstrated.
Antitumor effects have been observed in different experimental tumor models –Moloney
sarcoma, Rauscher leukemia, lymphatic leucosis NK/Ly, sarcoma S-37, Lewis carcinoma 3LL,
melanoma B-16 and others. Larifan suppresses the formation of primary tumor, prolongs
survival time and in some models (Lewis carcinoma, melanoma B-16) markedly inhibits the
formation and development of metastases.
Immunomodulating activities have been observed at local and parenteral application.
When applied locally, it causes local lymphocytoses as well as an increase in NK cells. After
parenteral administration Larifan stimulates macrophage phagocytic activity, acts as
immunoadjuvant, activates NK cells, increases the amount of total and active T-cells and
particularly some of their subpopulations, activates HLA expression, modifies structure of tumor
cell surface antigens. Ex vivo studies show, that Larifan activates dendritic cells (DC) and
promotes their differentiation, including formation of plazmacitodic cells.

Preclinical investigations have shown that Larifan does not exhibit carcinogenic,
mutagenic, local irritating and allergic properties.
Within the body ribonucleic acids are subjected to ribonucleases (RN-ases) action. RNases commonly found in nature easily break up single-stranded RNA and to lower extent also
dsRNA. However specifically dsRNA are broken only by RN-ase III. RN-ase III is specific for
primates and is not found in lower animals. Therefore the fate of dsRNA in animals and humans
is substantially different.
RN-ase III existing in the human body in few minutes time breaks up dsRNA into
oligonucleotides which are not distinguishable from the usual body metabolites. It was found
that unshielded free dsRNA molecule after contact with human serum in few minutes is broken
into low molecular fragments and loses interferon-inducing activity. Low molecular weight
compounds do not have biological activity typical for dsRNA molecule and they are not different
from the usual body metabolites.
Mutagenic investigations have demonstrated that Larifan does not exhibit mutagenic
properties. However, special investigations revealed that Larifan may decrease mutagenic
activity of another antitumor medicament (Fotrin) and therefore has some antimutagenic
activity.
Preclinical data of standard investigations about pharmacological safety, repeated dose
toxicity and possible carcinogenicity did not reveal any special risks for humans.

LARIFAN CONTAINING DRUG AND HEALTH CARE PRODUCTS

SOLUTION FOR INJECTIONS
LARIFANS 2.5 mg/2 ml

SUPPOSITORIES
LARIFAN SUPO 0.5 mg
LARIFAN SUPO 1.0 mg
LARIFAN SUPO 1.5 mg
LARIFAN SUPO 4.0 mg

PESSARIES
LARIFAN PESO 1.0 mg
LARIFAN PESO 1.5 mg

SPRAY
LARIFAN SPRAY 0.02 %

OINTMENT
LARIFAN UNGO 0.05 %

Solution for injections
LARIFANS 2.5 mg/2 ml
Prescription medication
use only under doctor's recommendations
Pharmacotherapeutic group:
Antiviral and immunomodulating agent.
Ingredients:
Active substance - double-stranded ribonucleic acid – dsRNA
(acidum ribonucleinicum duplicatum).
Excipients – NaCl 0, 9% solution.

Treatment of recurrent
herpes infections, as well
as other infections caused
by viruses, including
influenza
Cancer immunotherapy

Activity:
Larifan is an interferon (IFN) inducer and the resulting biological
effects may be caused by both the induced endogenous IFN
and the direct activity of the dsRNA molecule.
- Larifan is an immunomodulating preparation with antiviral and
antitumoral activity.

Treatment of secondary
immunodeficiency of any
origin

Therapeutic indications:
- Recurrent herpes virus infection of any localization.
- Secondary immunodeficiency of any origin (caused by viral
infections or anti-cancer medicaments etc.)

Shelf life:

Dosage and application:
Larifan is injected subcutaneously. In case of a recurrent
herpes virus infection the dose is 2.5 mg once a day, four times
with 3 day intervals (1st, 5th, 9th, 12th day). Depending on the
outcome , the course may be repeated after 6 months. For
immunodeficiency treatment: dose rate 2.5 mg once a day, four
times at weekly intervals, courses have to be repeated after a
break of 1 or 2 months.

3 years
Special storage
conditions:
Larifan solution musto be
stored in a freezer
(temperature
no higher than
o
-18 to -20 C, minimum
temperature is not limited )
Packaging and contents:
In glass bottles containing
2.5 mg/2ml

.

Suppositories
LARIFAN SUPO 0.5 mg
LARIFAN SUPO 1.0 mg
LARIFAN SUPO 1.5 mg
Ingredients:
Active substance - double-stranded ribonucleic acid (dsRNA).
Excipients-Cocoa Butter (Theobroma Cacao Butter), Lanolin, Methyl
parahydroxybenzoate, Sodium Chloride.
Activity:
Suppositories LARIFAN SUPO are products of preventative activity
that contain the active substance in three different doses - 0.5, 1.0
and 1.5 mg. Larifan`s main function is the regulation of the body's
natural defenses. Larifan activates and mobilizes many immune cells
such as lymphocytes, macrophages, cytotoxic cells, etc.; as a result
the phagocytosis reaction is reinforced and thus the anti-microbial
activity, cell regeneration abilities and healing processes improve, the
inflammatory response reduces, the body's resistance to malignant
cells enhances and the effectiveness of vaccination increases. A
slight analgesic activity has also been observed.

In cases of discomfort
caused by hemorrhoids
To eliminate rectal mucosa
chronic irritation and to
reduce soreness caused by
cracks
For organism's immune
deficiency and prevention of
viral infections
In prodrome of viral
infections (an early symptom
indicating the onset of a
disease)

The active substance in suppositories that contain Larifan is included
in relatively small doses that act preventatively against viral infections
and at the same time provide resistance against a variety of
pathological processes in the rectum.
LARIFAN SUPO helps to strengthen and improve the body's natural
defenses thus preventing the sexually transmitted diseases` agent
(virus, bacteria) penetration into the organism.
In case of hemorrhoids the above-described antibacterial,
inflammation remissive and analgesic activities are important. In case
of mucosal cracks also the healing conducive activity is important. In
addition, the fatty base of the suppositories provides lenitive effect for
the mucosa, and thus facilitates defecation, which, in turn, helps to
eliminate the pathological process.

To restrict the development
of genital warts

Dosage and application:
Having rectum discomfort and in cases of complaints caused by
hemorrhoids, enter 1 suppository into the rectum in evenings for 5
days. For adults it is recommended to start with LARIFAN Supo 1.0
mg, to enhance the effect one can switch to LARIFAN Supo 1.5 mg.
Adolescents and children to start with LARIFAN Supo 0.5 mg. If the
unpleasant feelings do not decrease, consult the doctor.
To preserve and stabilize the resulting positive effect, it is
recommended to continue using suppositories 1 time per week for 3
weeks in a row.
In order to achieve a general immunomodulatory effect enter 1
suppository 1 time per week for 5 weeks in a row. Depending on the
clinical effects, such courses can be repeated every 4 weeks.
In prodrome of infection a pronounced prophylactic
antiviral effect can be reached using 1 suppository
2 consecutive days.

Storage conditions:
Store in a cool place
o
(up to +15 C)

Product is produced and distributed on the basis
of General Product Safety Directive (2001/95/EC)

To reduce the risk of
sexually transmitted
diseases
To reduce consequences
caused by sexually
transmitted diseases

Shelf life:
2 years

Packaging and contents:
Packed in suppositories
shells, 3 or 5 suppositories
in a package

Suppositories
LARIFAN SUPO 4.0 mg
Ingredients:
Active substance - double-stranded ribonucleic acid (dsRNA).
Excipients-Cocoa Butter (Theobroma Cacao Butter), Lanolin, Methyl
parahydroxybenzoate, Sodium Chloride.

For treatment of chronic
and recurrent viral
infections, particularly
herpetic

Activity:
Suppositories LARIFAN SUPO 4.0 mg is a drug form with a
therapeutic activity that contain 4.0 mg of the active substance.
Larifan`s main functions are:
1) induction of endogenous interferon and thus ensuring the
antiviral activity and
2) the regulation of the body's natural defence. Larifan
activates and mobilizes many immune cells such as
lymphocytes, macrophages, cytotoxic cells, etc.; as a result the
phagocytosis reaction is reinforced and thus the anti-microbial
activity, cell regeneration abilities and healing processes
improve, the inflammatory response reduces, the body's
resistance to malignant cells enhances and the effectiveness of
vaccination increases. A slight analgesic activity has also been
observed.

For treatment of
secondary
immunodeficiency

Dosage and application:
In cases of recurrent herpes virus infection, as well as in real
papilloma virus infection a number of 2-week courses are
recommended, each course of 5 doses (1st, 2nd, 6th, 10th and
14th day). Such courses should be repeated 5 times every 4
weeks
With a view to achieve a general immunomodulatory effect
enter 1 suppository 1 time per week for 5 weeks in a row.
Depending on the clinical effects, such courses may be
repeated every 4 weeks.
Product is produced and distributed on the basis of General
Product Safety Directive (2001/95/EC)

Shelf life:
2 years
Storage conditions:
Store in a cool
place
o
(up to +15 C)
Packaging and contents:
Packed in suppositories
shells, 5 suppositories in a
package
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Pessaries
LARIFAN PESO 1.0 mg
LARIFAN PESO 1.5 mg
Ingredients:
Active substance - double-stranded ribonucleic acid (dsRNA).
Excipients-Cocoa Butter (Theobroma Cacao Butter), Lanolin, Methyl
parahydroxybenzoate, Sodium Chloride.

Activity:
Pessaries LARIFAN PESO are products of preventative activity
that contain the active substance at a doses 1.0mg and 1.5mg.
Larifan`s main function is regulation of the body's natural
defenses.
Larifan activates and mobilizes many immune cells such as
lymphocytes, macrophages, cytotoxic cells, etc.; as a
result phagocytosis reaction is reinforced and thus the antimicrobial activity, cell regeneration abilities and the healing
processes improve, the inflammatory response reduces, the
body's resistance to malignant cells enhances. A slight
analgesic activity has also been observed.
LARIFAN PESO helps to strengthen and improve the local
body's natural defenses thus preventing the sexually
transmitted diseases agent (virus, bacteria) penetration into the
organism.
Indications for use:
Pessaries LARIFAN PESO are recommended for use in cases of
chronic irritation and soreness of vaginal mucosa as well as in cases
of cervical mucosal dysplasia at initial stage.
Dosage and method:
In cases of a chronic irritation and soreness of the vaginal mucosa
insert 1 pessary in the evenings before bedtime for five to ten
consecutive days. To preserve and stabilize the acquired positive
effect it is recommended to continue using pessaries periodically once a week for at least 5 weeks. If unpleasant sensations of
irritation do not decrease, consult the doctor.

Product is produced and distributed on the basis of General
Product Safety Directive (2001/95/EC)

In cases of chronic
irritation and soreness of
vaginal mucosa
In cases of cervical
mucosal dysplasia ( initial
stage)
For restriction of genital
wart development
To reduce the risk of
sexually transmitted
diseases
To reduce consequences
caused by sexually
transmitted diseases
For prevention of viral
infections and immune
deficiency
Shelf life:
2 years
Storage conditions:
Store in a cool place
o
(up to +15 C)
Packaging and contents:
Packed in pessaries shells,
5 pessaries in a package

Spray
LARIFAN SPRAY 0.02 %
Ingredients:
Active substance - lyophilised double-stranded ribonucleic acid
–dsRNA (acidum ribonucleinicum duplicatum)
Excipients – NaCl 0, 9% solution (in a separate capsule)

For oral cavity care to
minimize the risk of viral
infections entering the
organism

Activity:
LARIFAN SPRAY is a preventative agent that contains Larifan
active substance concentration of 0.02% for use in a finished
form. Larifan`s main function is regulation of the body's natural
defenses. Mobilized and activated immune mechanisms protect
the organism against various harmful external environmental
factors including micro-organism (viruses, bacteria) penetration
into the organism.
LARIFAN SPRAY is intended for oral cavity care in order to
reduce the probability of a possible viral infection penetration
into organism through pharynx and upper respiratory tract.
The use of the spray delays the development of the
inflammatory process, limits the distribution of pain sensation of
pharynx and upper respiratory tract.
LARIFAN SPRAY 0.02% sprayed as deep in oral cavity as
possible, delays infectious agents` penetration into organism,
helps to prevent development of infection process, reduces
discomfort and speeds up the recovery process.

For oral cavity protection
against irritating process
development in pharynx
mucosa and upper
respiratory tract caused
by infections

Indications for use:
Spray LARIFAN SPRAY is recommended for use in cases of
irritation, inflammation and soreness in oral cavity, pharynx and
upper respiratory tract.
Dosage and application:
0.9% NaCl solution that is supplied along with the SPRAY
LARIFAN is provided for dissolving the content of LARIFAN
SPRAY`s bottle before use.
The diluted contents of a LARIFAN SPRAY bottle should be
used in a 2-3 day period by spraying the substance as deeply
into the oral cavity as possible.
In order to ensure a preventative effect, the daily dose should
not exceed 0.6 – 1.0 mg of the active substance, which means
that, when diluting Lariphan with the enclosed 10 ml NaCl
solution, the daily consumption is1/3 to 1/2 of a bottle.
Product is produced and distributed on the basis of General
Product Safety Directive (2001/95/EC)

For delay of painful
sensations and the delay
of development of
different irritations in the
oral cavity, pharynx and
upper respiratory tract
Shelf life:
Larifan lyophilised - 4 years;
NaCl expiry date isstated on
the packaging. If the NaCI
expir date has lapsed,
replace it with another –valid
for use.
Storage conditions:
Larifan is lyophilised, it can
be stored at room
temperature. After
reconstitution,
store at
o
+4 C 3-4 days. Any
unused solution
may be frozen and
stored for long
periods of time.
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Ointment
LARIFAN UNGO 0.05 %
Ingredients:
Active substance - double-stranded ribonucleic acid (dsRNA).
Excipients - paraffin, lanolin anhydrous, vaseline oil, propylparaben,
metilparaben, pentaeritritol dioleat, water purified.
Activity:
Ointment LARIFAN UNGO 0.05% is a therapeutic agent, which
contains the active substance concentration of 0.05%. The main
function of Larifan`s active substance at the appropriate dose is its
ability to induce interferon and provide an antiviral activity.
Mobilization of the body's natural defenses, providing anti-virus
protection, and immunomodulatory activities are significant functions
as well. Activated immune mechanisms can protect the organism
against different adverse external environmental factors and can
delay the advancement of skin and mucous membrane damage
caused by the herpes and papilloma (causing warts) viruses.
LARIFAN UNGO provides care for the skin and mucous membranes,
in order to reduce the risk of different virus penetration into the
organism. Larifan`s ointment possesses the ability to act as a
sedative agent in case of different skin irritation processes (including
heat burns), as well as to delay exudation (excretion of tissue fluid)
and blister formation.
Indications for use:
LARIFAN UNGO 0.05% is recommended:
- For treatment of herpes infection at any localization
- For reduction of common and genital warts and papillomas
- For treatment of nasal cold
- For skin and mucous membrane care, especially nose care before
epidemics and during epidemics periods of respiratory infections
(including influenza) to reduce the risk of infection penetration into
the organism.
- In situations that are threatening to provoke outbursts of herpes
(being in windy, wet, cold environment or overheating and excessive
exposure to sunlight) specifically for people with a predisposition to
herpes outbursts.
- To restrict the spreading of common and genital warts.
- As a sedative agent to skin irritation of various origins, including
thermal burns, as well as to prevent blister formation on the skin.
Dosage and application:
Use locally on the damaged places of skin and mucous membrane
2 - 3 times a day until disappearance of herpes symptoms
Treat skin and nasal mucosa1 -2 times a day in periods before
epidemics and during epidemics of respiratory infections
In situations when herpes infections outburst is expected, use for skin
and mucous membrane care 2 times a day. Cover warts 1-2 times a
day to reduce warts and to restrict further spreading of papilloma
virus. Use 3-4 times a day to soothe skin irritation of thermal or
traumatic origin and for prevention of blister formation.

For local treatment of herpes
infection at any localization
For prevention of herpes
infection outburst in a
provocative environment
For reduction of common
and genital warts and
papillomas
For treatment of nasal cold
To reduce the risk of viral
infections during respiratory
virus epidemics and in
periods before epidemics
(intranasal application)
For reduction of skin
irritation, including irritation
of UV radiation
To reduce the consequences
of heat burns
To delay blister formation

Shelf life:
3 years
Storage conditions:
Store at room temperature
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