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(54) COMPOUND FRUCTUS FORSYTHIAE-RADIX BUPLEURI OIL NANOEMULSION 
PREPARATION

(57) A compound Forsythia suspensa-Radix bupleu-
ri oil nanoemulsion preparation, having droplet size be-
tween 10 nm and 100 nm, and prepared from raw mate-
rials with the following percentages by weight: 12.00%-
28.00% of a surfactant, 15.00%-30.00% of a co-sur-

factant, 3.00%-8.00% of oil, 0.10%-5.00% of Forsythia
suspensa oil, 0.10%-5.00% of Radix bupleuri oil, 0.01%-
0.05% of vitamin C, 0.01%-0.05% of vitamin B1 and
20.00%-68.40% of distilled water, and the total percent-
ages by weight of all the raw materials is 100%.
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Description

Technical Field of the Invention

[0001] The present invention, pertaining to the medical field, relates to a compound Forsythia suspensa-Radix bupleuri
oil nanoemulsion preparation, and particularly relates to a transparent and stable compound Forsythia suspensa-Radix
bupleuri oil nanoemulsion preparation.

Background of the Invention

[0002] Forsythia suspensa is a Chinese medicine for clearing away heat and removing toxic substances with antibac-
terial, heart-tonifying, diuresis-promoting, and vomiting-stopping pharmacological effects, etc., it mainly treats early
pyreticosis, anemopyretic cold, fever, vexation, laryngopharynx swelling and pain, and acute nephritis, etc. The main
components of Forsythia suspensa volatile oil are B-pinene, A-pinene, etc. The Forsythia suspensa volatile oil has
antibacterial and anti-virus effects, and has obvious effect for inhibiting staphylococcus aureus, diplococcus pneumoniae,
and Candida albicans. The volatile essential oil (from yellowish-brown to brown) of Radix bupleuri oil has antipyretic,
YANG-invigorating, and liver-soothing effects, which is used for treating fever due to common cold, alternate attack of
chill and fever, malaria, stagnation of QI due to depression of the liver, and distending pain in the chest and hypochondrium.
At present, the mixture of compound Forsythia suspense oil and Radix bupleuri oil does not have a nanoemulsion
preparation. The Forsythia suspense oil and Radix bupleuri oil have good curative efficacy with small toxic side effect,
however, they are insoluble in water and they are volatile, and have low stability and low bioavailability, thus the therapeutic
effect is affected. Vitamin C, also called L-ascorbic acid, is water-soluble vitamin. The vitamin C in food is absorbed by
upper small intestine of human body. Normally, most vitamin C is decomposed in vivo into oxalic acid by metabolism or
forms ascorbic acid-2-sulfuric acid by combining with sulfuric acid and is excreted in the urine; the other portion may
directly be excreted in vitro in the urine. Vitamin B1 is mainly for the prevention and treatment of vitamin B1 deficiency,
such as "beriberi", peripheral neuritis and dyspepsia. Supplement of vitamin B1 is needed under the following circum-
stances: during pregnancy or lactation, hyperthyroidism, burns, long-term chronic infection, heavy physical labor, mal-
absorption syndrome accompanied by liver and gall diseases, disease of the small intestine system, and after gastrec-
tomy.

Summary of the Invention

[0003] In view of the above problems and defects in the prior art, an object of the present invention is to provide a
compound Forsythia suspensa-Radix bupleuri oil nanoemulsion preparation which has uniform and accurate content,
stable quality, and high bioavailability, and is easy to prepare.
[0004] The technical solution for realizing the above object is a compound Forsythia suspensa-Radix bupleuri oil
nanoemulsion preparation, comprising raw materials with the following percentages by weight:

12.00%-28.00% of a surfactant, 15.00%-30.00% of a co-surfactant, 3.00%-8.00% of oil, 0.10%-5.00% of Forsythia
suspensa oil, 0.10%-5.00% of Radix bupleuri oil, 0.01%-0.05% of vitamin C, 0.01 %-0.05% of vitamin B1 and 20.00%-
68.40% of distilled water, and the total percentages by weight of all the raw materials is 100%.

[0005] A preferred formulation of the compound Forsythia suspensa-Radix bupleuri oil nanoemulsion preparation
comprises raw materials with the following percentages by weight:

16.00%-28.00% of a surfactant, 16.00%-30.00% of a co-surfactant, oil 4.00%-8.00% of oil, 1.00%-5.00% of Forsythia
suspensa oil, 1.00%-5.00% of Radix bupleuri oil, 0.01%-0.05% of vitamin C, 0.01%-0.05% of vitamin B1 and 20.00%-
60.00% of distilled water, and the total percentages by weight of all the raw materials is 100%.

[0006] The best formulation of the compound Forsythia suspensa-Radix bupleuri oil nanoemulsion preparation com-
prises raw materials with the following percentages by weight:

A compound Forsythia suspensa-Radix bupleuri oil nanoemulsion preparation, characterized in that, it is prepared
from raw materials with the following percentages by weight: 24.00% of a surfactant phase, 30.00% of a co-surfactant,
7.00% of oil, 3.00% of Forsythia suspensa oil, 3.00% of Radix bupleuri oil, 0.01% of vitamin C, 0.01% of vitamin B1
and 32.98% of distilled water, and the total percentages by weight of all

the raw materials is 100%.
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The surfactant is Tween-80;

The co-surfactant is ethanol;

The oil is ethyl acetate.

[0007] A nonionic surfactant with no toxin and good biocompatibility is selected by the present invention for the selection
of surfactants. The nonionic surfactant is relatively stable in solution, is less susceptible to strong electrolyte or inorganic
salts or acid-bases, and it has good compatibility with other surfactants, and hemolysis is small. Theoretically, HLB value
of the surfactant needs to be between 8 and 18 for the preparation of O/W type nanoemulsion, but a liquid nonionic
surfactant with HLB between 10 and 15 is selected by the invention in consideration of the simplicity of preparation
process, i.e. easy formation of nanoemulsion and stability of the prepared nanoemulsion. The surfactant is Tween-80.
[0008] A co-surfactant with small irritation mainly including ethanol, is selected by the invention in order to adjust the
hydrophilic-lipophilic balance (HLB) value of the surfactant, can further reduce interfacial tension, enhance flexibility and
rigidity of membrane, insert the surfactant into the interfacial film, promote the formation of the membrane with very
small curvature radius and enlarge the formation region of the nanoemulsion.
[0009] Ethyl acetate is selected as oil by the invention for use according to the principle of "when HLB of the surfactant
needed by the emulsified oil phase is close to that of the surfactant phase, the resulting emulsion is stable". The oil is
liquid at room temperature.
[0010] Preparation method of the compound Forsythia suspensa-Radix bupleuri oil nanoemulsion preparation of the
present invention specifically comprises the following steps:

(1) preparation of the surfactant phase: weigh the surfactant according to the formulation ratio, and compound with
the co-surfactant according to the ratio, calculate HLB value of the system and stir evenly and fully. HLB values of
common emulsifiers can be found in some chemical manuals, such as "Handbook of Chemical Products" published
by the Chemical Industry Press. Since the hydrophile-lipophile balance (HLB) value of the surfactant is adductive,
HLB value of the surfactant can be obtained by quality averaging method. For example, after mixing surfactant A
and surfactant B, the HLBAB of the mixed surfactant is 

In formula

WA, WB - - weight of the surfactant A and the surfactant B of the mixture;

HLBA, HLBB - -HLB value of the surfactant A and the surfactant B.

(2) preparation of oil phase: select oil according to the HLB value of the surfactant phase, adjust ratio of the oil to
make the HLB value needed thereby to be close to that of the surfactant phase.

(3) change ratio of the surfactant phase and the oil phase according to the regularity of 9:1 to 1:9, add formulation
ratio of Forsythia suspensa oil therein, stir to fully dissolve it, slowly add distilled water at 20 DEG C to 25 DEG C
and fully stir until forming a faint yellow O/W nanoemulsion which is clear and transparent, has a small viscosity and
has liquidity.

[0011] The invention has an appearance of faint yellow transparent liquid with excellent stability: durational stability
refers to the extent to which the appearance of nanoemulsion varies with time when the nanoemulsion is stored under
natural varying condition at room temperature. The durational stability is proved preferable as the Forsythia suspensa
oil nanoemulsion preparation is durably transparent without finding turbidity or precipitate, which is an important criterion
for evaluating nanoemulsion oral liquid. Place the Forsythia suspensa oil nanoemulsion oral liquid in a tube, seal,
centrifuge at a rotating speed of 12000r/min for 20 minutes, the oral liquid is not delaminated and is still clear and
transparent.
[0012] The compound Forsythia suspensa-Radix bupleuri oil nanoemulsion preparation of the present invention has
antipyretic, antibacterial and virus-inhibiting effects, and has obvious effect for inhibiting staphylococcus aureus, diplo-
coccus pneumoniae, and Candida albicans. Clinically, it can be used for treating heat cold, upper respiratory tract
infection, etc. Usage: take 50 ml three times a day for oral administration; apply externally below the eyes and nose;
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spray into the nose; spray in the air.

Compared with the prior art, the compound Forsythia suspensa-Radix bupleuri oil nanoemulsion preparation 
of the present invention has the following advantages:

[0013]

1) The thermodynamic stability is high. Operation for the preparation is relatively simple, and there is no phase
separation and no precipitation, and the storage stability is improved;

2) The transmittance is good, any heterogeneity or presence of precipitate is easy to be detected, and the sensory
quality is improved;

3) The antiseptic performance is improved, because the dispersed phase fluid is smaller, which can prevent the
invasion of bacteria and increase solubility of some active ingredients;

4) It has preferable solubilization, which can effectively improve the solubility of poorly water soluble drugs;

5) It can improve the solubility of Forsythia suspensa oil and Radix bupleuri oil, delay the recession time of Forsythia
suspensa oil, thereby improving the bioavailability of Forsythia suspensa oil;

6) The process is simple and is suitable for large scale production.

Detailed Description of the Invention

[0014] Preparation method of the compound Forsythia suspensa-Radix bupleuri oil nanoemulsion preparation of the
present invention will be further illustrated below with Examples given by the inventor.

Example 1

[0015] Accurately weigh 28.0 g of Tween-80, 28.0 g of ethanol and 8.0 g of ethyl acetate, place them into a beaker,
manually stir to fully and homogeneously mix the liquid at room temperature of 20 DEG C, directly add 0.1 g of Forsythia
suspensa oil, 0.1 g of Radix bupleuri oil, 0.05 g of vitamin C and 0.05 g of vitamin B1, stir thoroughly, and then slowly
add distilled water while manually stirring, the system viscosity gradually varies from being small in the very beginning
to large with the increasing of amount of the distilled water added, keep dropwise adding while stirring, when the system
suddenly becomes thin, the product obtained at this time is the stable faint yellow transparent Forsythia suspensa-Radix
bupleuri oil nanoemulsion oral liquid, weigh the liquid, the total weight thereof is 100.0 g.

Example 2

[0016] Accurately weigh 12.0 g of Tween-80, 15.0 g of ethanol and 3.0 g of ethyl acetate, place them into a beaker,
manually stir to fully and homogeneously mix the liquid at room temperature of 20 DEG C, directly add 1.0 g of Forsythia
suspensa oil, 1.0 g of Radix bupleuri oil, 0.03 g of vitamin C and 0.03 g of vitamin B1, stir thoroughly, and then slowly
add distilled water while manually stirring, the system viscosity gradually varies from being small in the very beginning
to large with the increasing of amount of the distilled water added, keep dropwise adding while stirring, when the system
suddenly becomes thin, the product obtained at this time is the stable faint yellow transparent Forsythia suspensa-Radix
bupleuri oil nanoemulsion oral liquid, weigh the liquid, the total weight thereof is 100.1 g.

Example 3

[0017] Accurately weigh 16.0 g of Tween-80, 20.0 g of ethanol and 4.0 g of ethyl acetate, place them into a beaker,
manually stir to fully and homogeneously mix the liquid at room temperature of 20 DEG C, directly add 1.5 g of Forsythia
suspensa oil, 1.5 g of Radix bupleuri oil, 0.02 g of vitamin C and 0.02 g of vitamin B1, stir thoroughly, and then slowly
add distilled water while manually stirring, the system viscosity gradually varies from being small in the very beginning
to large with the increasing of amount of the distilled water added, keep dropwise adding while stirring, when the system
suddenly becomes thin, the product obtained at this time is the stable faint yellow transparent Forsythia suspensa-Radix
bupleuri oil nanoemulsion oral liquid, weigh the liquid, the total weight thereof is 100.0 g.
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Example 4

[0018] Accurately weigh 25.0 g of Tween-80, 30.0 g of ethanol, and 5.1 g of ethyl acetate, place them into a beaker,
manually stir to fully and homogeneously mix the liquid at room temperature of 20 DEG C, directly add 2.0 g of Forsythia
suspensa oil, 2.0 g of Radix bupleuri oil, 0.02 g of vitamin C and 0.02 g of vitamin B1, stir thoroughly, and then slowly
add distilled water while manually stirring, the system viscosity gradually varies from being small in the very beginning
to large with the increasing of amount of the distilled water added, keep dropwise adding while stirring, when the system
suddenly becomes thin, the product obtained at this time is the stable faint yellow transparent Forsythia suspensa-Radix
bupleuri oil nanoemulsion oral liquid, weigh the liquid, the total weight thereof is 100.0 g.

Example 5

[0019] Accurately weigh 12.0 g of Tween-80, 16.0 g of ethanol, and 3.0 g of ethyl acetate, place them into a beaker,
manually stir to fully and homogeneously mix the liquid at room temperature of 20 DEG C, directly add 0.3 g of Forsythia
suspensa oil, 0.3 g of Radix bupleuri oil, 0.02 g of vitamin C and 0.02 g of vitamin B1, stir thoroughly, and then slowly
add distilled water while manually stirring, the system viscosity gradually varies from being small in the very beginning
to large with the increasing of amount of the distilled water added, keep dropwise adding while stirring, when the system
suddenly becomes thin, the product obtained at this time is the stable faint yellow transparent Forsythia suspensa-Radix
bupleuri oil nanoemulsion oral liquid, weigh the liquid, the total weight thereof is 100.0 g.

Example 6

[0020] Accurately weigh 12.0 g of Tween-80, 18.0 g of ethanol and 3.0 g of ethyl acetate, place the mixture into a
beaker, manually stir to fully and homogeneously mix the liquid at room temperature of 20 DEG C, directly add 0.5 g of
Forsythia suspensa oil, 0.5 g of Radix bupleuri oil, 0.01 g of vitamin C and 0.01 g of vitamin B1, stir thoroughly, and then
slowly add distilled water while manually stirring, the system viscosity gradually varies from being small in the very
beginning to large with the increasing of amount of the distilled water added, keep dropwise adding while stirring, when
the system suddenly becomes thin, the product obtained at this time is the stable faint yellow transparent Forsythia
suspensa-Radix bupleuri oil nanoemulsion oral liquid, weigh the product, the total weight thereof is 100.0 g.

Example 7

[0021] Accurately weigh 24.0 g of Tween-80, 30.0 g of ethanol and 7.0 g of ethyl acetate, place them into a beaker,
manually stir to fully and homogeneously mix the liquid at room temperature of 20 DEG C, directly add 3.0 g of Forsythia
suspensa oil, 3.0 g of Radix bupleuri oil, 0.01 g of vitamin C and 0.01 g of vitamin B1, stir thoroughly, and then slowly
add distilled water while manually stirring, the system viscosity gradually varies from being small in the very beginning
to large with the increasing of amount of the distilled water added, keep dropwise adding while stirring, when the system
suddenly becomes thin, the product obtained at this time is the stable faint yellow transparent Forsythia suspensa-Radix
bupleuri oil nanoemulsion oral liquid, weigh the liquid, the total weight thereof is 100.0 g.

Example 8

[0022] Accurately weigh 24.0 g of Tween-80, 28.0 g of ethanol and 7.0 g of ethyl acetate, place them into a beaker,
manually stir to fully and homogeneously mix the liquid at room temperature of 20 DEG C, directly add 1.0 g of Forsythia
suspensa oil, 5.0 g of Radix bupleuri oil, 0.01 g of vitamin C and 0.01 g of vitamin B1, stir thoroughly, and then slowly
add distilled water while manually stirring, the system viscosity gradually varies from being small in the very beginning
to large with the increasing of amount of the distilled water added, keep dropwise adding while stirring, when the system
suddenly becomes thin, the product obtained at this time is the stable faint yellow transparent Forsythia suspensa-Radix
bupleuri oil nanoemulsion oral liquid, weigh the liquid, the total weight thereof is 100.0 g.

Example 9

[0023] Accurately weigh 24.0 g of Tween-80, 28.0 g of ethanol and 7.0 g of ethyl acetate, place them into a beaker,
manually stir to fully and homogeneously mix the liquid at room temperature of 20 DEG C, directly add 5.0 g of Forsythia
suspensa oil, 1.0 g of Radix bupleuri oil, 0.01 g of vitamin C and 0.01 g of vitamin B1, stir thoroughly, and then slowly
add distilled water while manually stirring, the system viscosity gradually varies from being small in the very beginning
to large with the increasing of amount of the distilled water added, keep dropwise adding while stirring, when the system
suddenly becomes thin, the product obtained at this time is the stable faint yellow transparent Forsythia suspensa-Radix
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bupleuri oil nanoemulsion oral liquid, weigh the liquid, the total weight thereof is 100.0 g.

Claims

1. A Forsythia suspensa-Radix bupleuri oil nanoemulsion preparation, characterized in that, it is prepared from raw
materials with the following percentages by weight: 12.00%-28.00% of a surfactant, 15.00%-30.00% of a co-sur-
factant, 3.00%-8.00% of oil, 0.10%-5.00% of Forsythia suspensa oil, 0.10%-5.00% of Radix bupleuri oil, 0.01%-
0.05% of vitamin C, 0.01%-0.05% of vitamin B1 and 20.00%-68.40% of distilled water, the total percentages by
weight of all the raw materials being 100%; the surfactant is Tween-80; the co-surfactant is ethanol; and the oil is
ethyl acetate.

2. The compound Forsythia suspensa-Radix bupleuri oil nanoemulsion preparation of claim 1, characterized in that,
it is prepared from raw materials with the following percentages by weight: 16.00%-28.00% of a surfactant, 16.00%-
30.00% of a co-surfactant, 4.00%-8.00% of oil, 1.00%-5.00% of Forsythia suspensa oil, 1.00%-5.00% of Radix
bupleuri oil, 0.01%-0.05% of vitamin C, 0.01%-0.05% of vitamin B1 and 20.00%-60.00% of distilled water, the total
percentages by weight of all the raw materials being 100%.

3. A compound Forsythia suspensa-Radix bupleuri oil nanoemulsion preparation, characterized in that, it is prepared
from raw materials with the following percentages by weight: 24.00% of a surfactant phase, 30.00% of a co-surfactant,
7.00% of oil, 3.00% of Forsythia suspensa oil, 3.00% of Radix bupleuri oil, 0.01% of vitamin C, 0.01% of vitamin B1
and 32.98% of distilled water, the total percentages by weight of all the raw materials being 100%.
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