
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

50
5 

15
6

A
1

TEPZZ¥5Z5_56A_T
(11) EP 3 505 156 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
03.07.2019 Bulletin 2019/27

(21) Application number: 18215549.9

(22) Date of filing: 21.12.2018

(51) Int Cl.:
A61K 9/107 (2006.01) A61K 38/13 (2006.01)

A61K 47/10 (2017.01) A61K 47/32 (2006.01)

A61K 47/44 (2017.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 26.12.2017 CN 201711427891

(71) Applicant: Zhaoke (Guangzhou) Opthalmic Drug
Nansha District
Guangzhou City
Guangdong 230088 (CN)

(72) Inventors:  
• Li, Gang

Hefei City, Anhui 230088 (CN)
• Cao, Kailei

Hefei City, Anhui 230088 (CN)
• Li, Xiaoyi

Shatin (HK)
• Dai, Xiangrong

Hefei City, Anhui 230088 (CN)
• Yin, Lei

Hefei City, Anhui 230088 (CN)
• Ling, Juan

Hefei City, Anhui 230088 (CN)

(74) Representative: Isern Patentes y Marcas S.L.
Avda. Diagonal, 463 Bis, 2°
08036 Barcelona (ES)

(54) MANUFACTURING PROCESS OF CYCLOSPORIN EYE GEL

(57) The invention relates to the field of medicine,
and discloses a treatment process of cyclosporine eye
gel, comprising the steps of: adding carbomer to water,
stirring thoroughly and homogenizing; after the prepared
carbomer base swollen, stirring and homogenizing; cool-
ing the base after moist heat sterilization, performing vac-
uum degassing, adjusting the pH of the base to 5.0-9.0
with filtered sodium hydroxide solution; mixing castor oil
polyoxyl ester (35), cyclosporin A raw material, 1,2-pro-
panediol and water in a suitable ratio, preparing into a
clear solution under a water bath at 35 to 45 ° C, and

filtering; filtering the clear solution and mixing the filtrate
uniformly with the base, performing vacuum degassing;
performing aseptic filling after another filtration. For the
process of the present invention, sterilization and filtra-
tion is performed before adding carbomer, which is con-
venient for industrial production. The process of the
present invention only needs partial sterility, which is con-
venient for procurement, cost reduction, and can avoid
thermal degradation of cyclosporine and reduce product
impurities, suggesting good industrial application pros-
pects.
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Description

FIELD

[0001] The present invention relates to the field of medicine, in particular to a treatment process of cyclosporine eye gel.

BACKGROUND

[0002] Cyclosporin A is a cyclic peptide containing 11 amino acids extracted from fungi and is a third-generation high-
efficiency immunosuppressant for the treatment of dry eye.
[0003] For ophthalmic preparations, the state requires management according to the injection, so the sterility guarantee
of the preparation is critical. At present, there are three main aspects of sterility guarantee: sterilization filtration process,
aseptic process and terminal sterilization process. Cyclosporine is poorly soluble and thermally unstable, so cyclosporine
aseptic preparation is a problem.
[0004] At present, the following three methods are mainly used for aseptic processing: procurement of sterile raw
materials and operation in a sterile environment; end product moist heat sterilization; terminal product sterilization proc-
ess. For the first method, it is difficult to purchase qualified sterile raw materials, and the preparation process and
workshop environment are all sterile, rendering that the production cost is high, and the difficulty is high. For the second
method end product moist heat sterilization, although the preparation can be guaranteed to be sterilized and operation
is also better, but cyclosporine itself is not resistant to high temperature, which causes cyclosporine to produce more
degradation impurities, increase the safety risk of the preparation, and produce side effects. For the third method terminal
product sterilization process, it can only be used in the process of small-scale trials, is difficult to commercial production
because the emulsion gel has a high viscosity and is easy to block a filter with small pore size, and the filtration is slow,
and the production efficiency is difficult to ensure.
[0005] Patent No. CN201410033737.3 "A cyclosporine eye gel and its preparation method" discloses use of moist
heat sterilization to ensure sterility. It is found via reproducible detection that moist heat sterilization causes cyclosporine
to produce degradation impurities.
[0006] Patent No. CN201510785005.4 "a cyclosporine ophthalmic emulsion composition" relates to a formulation of
a sterile raw material and an auxiliary material, which is industrially difficult to apply. Patent No. CN201610172271.4
"Cyclosporine Ophthalmic Emulsion" uses a configured emulsion terminal for sterilization filtration. It is difficult for a
viscous emulsion to pass a 0.22 micron sterile filter, so it is not feasible. In summary, the various aseptic processes
currently disclosed do not have the value and feasibility of commercial production.

SUMMARY

[0007] One of the purposes of the present invention is to address the sterility of cyclosporine ophthalmic high risk
formulations.
[0008] In view of this, the present invention provides a cyclosporin A eye gel treatment process comprising the following
steps:

Step 1: adding carbomer to water, stirring thoroughly and homogenizing; after the prepared carbomer base swollen,
stirring and homogenizing;

Step 2: cooling the base after moist heat sterilization, performing vacuum degassing, adjusting the pH of the base
to 5.0-9.0 with filtered sodium hydroxide solution;

Step 3: mixing castor oil polyoxyl ester (35), cyclosporin A raw material, 1,2-propanediol and water in a suitable
ratio, preparing into a clear solution under a water bath at 35 to 45 ° C, and filtering;

Step 4: mixing the filtrate uniformly and the base obtained in the step 2, performing vacuum degassing; performing
aseptic filling after another filtration.

[0009] Preferably, the swelling time in step 1 is 12-24 hours;
[0010] Preferably, the moist heat sterilization in step 2 is sterilized at 115-121 ° C for 15-90 min. More preferably, the
moist heat sterilization in step 2 is sterilized at 117 ° C for 31 min.
[0011] Preferably, the carbomer in step 1 is carbomer 981.
[0012] Preferably, the cooling in step 2 is to a temperature below 40 ° C; the pH of the substrate in step 2 is preferably 7.0.
[0013] Preferably, the filtration in step 2 is filtered through a 0.2 um polyethersulfone capsule filter.
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[0014] Preferably, the clear solution of step 3 is prepared at 35-45 °C. More preferably, the clear solution is prepared
in a 40 ° C water bath.
[0015] Preferably, the mass ratio of carbomer to water is from 3:4500 to 5500.
[0016] Preferably, the mass ratio of the castor oil polyoxyl ester (35), cyclosporin A raw material, 1,2-propanediol, and
water is 20-30:1-2:44-48:64-68.
[0017] More preferably, the filtration in step 3 is filtration with a capsule filter of 0.2 um PVDF; the filtration in step 4 is
filtration with a 20 um polypropylene capsule filter.
[0018] Compared with the prior art, it has the following advantages:

1. For the process of the present invention, sterilization and filtration is performed before adding cyclosporine to the
carbomer, and the viscosity of the filter medium is small compared to the terminal sterilization process of the final
product, which is convenient for industrial production;

2. The process of the present invention only needs partial sterility, and the sterility requirement for the raw materials
is low compared with the use of the sterilized raw materials in the whole aseptic environment, which is convenient
for procurement and cost reduction;

3. Compared with the terminal sterilization, the process of the present invention can avoid the thermal degradation
of cyclosporine, reduce product impurities and provide safety.

[0019] The process of the invention significantly improves the production efficiency, and only takes 50,000 hours for
20,000 pieces; multiple batches of products produced were aseptically qualified and uniformly transparent.
[0020] The process of the invention has high filtration efficiency, less adsorption, suitable viscosity of the preparation,
which has a significant influence on the efficacy of the preparation. The preparation prepared by the process of the
present invention is qualified for various indexes such as appearance, identification, pH, osmotic pressure, viscosity,
content uniformity, content, related substances and sterility, suggesting good industrial application prospects.

DETAILED DESCRIPTION

[0021] The present invention discloses a treatment process of a cyclosporine eye gel, and those skilled in the art can
learn from the contents disclosed herein and appropriately improve the process parameters. It is to be understood that
all such replacements and modifications are obvious to those skilled in the art and are considered to be included in the
present invention. The method of the present invention has been described in terms of preferred examples, and it is
obvious that the method and application described herein may be changed or modified and combined to implement and
apply the present invention without departing from the content, spirit, and scope of the present invention.
[0022] In order to make those skilled in the art better understand the technical embodiments of the present invention,
the present invention will be further described in detail below with reference to specific examples.

Example 1:

Cyclosporine A eye gel process

[0023]

1. Preparation of carbomer 981 base:

(1) adding an appropriate amount of water for injection into a liquid mixing tank, adding the prescribed amount
of carbomer 981, stirring and homogenizing;

(2) adding an appropriate amount of water for injection to the liquid mixing tank, stirring and homogenizing;

(3) allowing the base stand and swell, wherein the swelling time is 12 h;

(4) turning on the equipment, stirring and homogenizing;

(5) performing moist heat sterilization at 115 °C for 80 min, while stirring and circulating, cooling the base to
below 40 ° C, and performing vacuum degassing;
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2. pH adjustment: adjusting the pH of the base with sodium hydroxide solution to 6.0, continuing to stir for an
appropriate time;

3. Addition of cyclosporine A solution and the sterilization filter to the liquid mixing tank:

(1) Weighing the prescribed amount of castor oil polyoxyl ester (35) and heating in a hot water bath for a few
minutes, then slowly adding the prescribed amount of cyclosporine A raw material, while stirring, until cy-
closporine A raw material completely dissolved under a hot water bath, and adding the prescribed amount of
1,2-propanediol, heating in hot water bath and stirring until clarification, adding an appropriate amount of water
for injection under water bath at 35 °C, and stirring until clarification (in which castor oil polyoxyl ester (35):
cyclosporine A raw material: 1,2-propanediol: water for injection = 15:1:24:34), the time required is 30 minutes,
which is long;

(2) Adding (1) using a capsule filter of 0.2 um PES via a peristaltic pump to the liquid mixing tank;

4. Mixing, stirring and weighing to the total amount of batch production;

6. Mixing and stirring time for 20 minutes;

7. Vacuuming and degassing for 30 minutes;

8. Sampling of intermediates to detect pH, viscosity, osmotic pressure, related substances and content;

9. Passing the intermediate through a 30um polypropylene capsule filter for aseptic filling.

Example 2:

Cyclosporine A eye gel process

[0024]

1. Preparation of carbomer 981 base:

(1) Adding an appropriate amount of water for injection into a liquid mixing tank, adding a prescribed amount
of carbomer 981, stirring and homogenizing;

(2) Adding an appropriate amount of water for injection to the liquid mixing tank, stirring and homogenizing;

(3) Allowing the base stand and swell, wherein the swelling time is 19 h;

(4) Turning on the equipment, stirring and homogenizing;

(5) Performing moist heat sterilization of the base at 117 °C for 31 min, while stirring and circulating, cooling
the base to below 40 °C, and performing vacuum degassing;

2. pH adjustment: adjusting the pH of the base with sodium hydroxide solution to 7.0, continuing to stir for a few
minutes;

3. Addition of cyclosporine A solution and the sterilization filter to the liquid mixing tank:

(1) Weighing the prescribed amount of castor oil polyoxyl ester (35) and heating it in a hot water bath for a few
minutes, then slowly adding the prescribed amount of cyclosporine A raw material, while stirring, until cy-
closporine A raw material completely dissolved under a hot water bath, and adding the prescribed amount of
1,2-propanediol, heating under hot water bath and stirring until clarification, and adding an appropriate amount
of water for injection under the water bath at 40 ° C, and stirring until clarification (in which castor oil polyoxyl
ester (35)): cyclosporine A raw material: 1,2-propanediol: water for injection = 20:1:44:64), the required time is
10 min, less time than the example 1, which saves time;
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(2)Adding (1) using a capsule filter of 0.2 um PVDF via a peristaltic pump to the liquid mixing tank;

4. Mixing, stirring and weighing to the total amount of batch production;

6. Mixing and stirring for 20 minutes;

7. Performing vacuum degassing for 30 minutes;

8. Sampling of intermediates to detect pH, viscosity, osmotic pressure, related substances and content;

9. Passing the intermediate through a 20um polypropylene capsule filter for aseptic filling.

Example 3:

Cyclosporine A eye gel process

[0025]

1. Preparation of carbomer 981 base:

(1) Adding an appropriate amount of water for injection into a liquid mixing tank, adding a prescribed amount
of carbomer 981, stirring and homogenizing;

(2) Adding an appropriate amount of water for injection to the liquid mixing tank, stirring and homogenizing;

(3) Allowing the base stand and swell, wherein the swelling time is 24 hours;

(4) Turning on the equipment, stirring and homogenizing;

(5) Performing moist heat sterilization of the base at 121 °C for 20 min, while stirring and circulating, cooling
the base to below 40 °C, and performing vacuum degassing;

2. pH adjustment: adjusting the pH of the base with sodium hydroxide solution to 9.0, continuing to stir for a few
minutes;

3. Addition of cyclosporine A solution and the sterilization filter to the liquid mixing tank:

(1) Weighing the prescribed amount of castor oil polyoxyl ester (35) and heating it in a hot water bath for 15
min, then slowly adding the prescribed amount of cyclosporine A raw material, while stirring, until cyclosporine
A raw material completely dissolved under a hot water bath, and adding the prescribed amount of 1,2-propan-
ediol, heating under hot water bath and stirring until clarification, and adding an appropriate amount of water
for injection under the water bath at 45 ° C, and stirring until clarification (in which castor oil polyoxyl ester (35)):
cyclosporine A raw material: 1,2-propanediol: water for injection = 25:1.5:46:66), the required time is 8 min,
which is comparable to example 2;

(2) Adding (1) using a capsule filter of 0.2 um polypropylene via a peristaltic pump to the liquid mixing tank;

4. Mixing, stirring and weighing to the total amount of batch production;

6. Mixing and stirring for 20 minutes;

7. Performing vacuum degassing for 30 minutes;

8. Sampling intermediates to detect pH, viscosity, osmotic pressure, related substances and content;

9. Passing the intermediate through a 20um polypropylene capsule filter for aseptic filling.
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Example 4:

Cyclosporine A eye gel process

[0026]

1. Preparation of carbomer 981 base:

(1) Adding an appropriate amount of water for injection into a liquid mixing tank, adding a prescribed amount
of carbomer 981, stirring and homogenizing;

(2) Adding an appropriate amount of water for injection to the liquid mixing tank, stirring and homogenizing;

(3) Allowing the base stand and swell, wherein the swelling time is 24 hours;

(4) Turning on the equipment, stirring and homogenizing;

(5) Performing moist heat sterilization of the base at 121 °C for 20 min, while stirring and circulating, cooling
the base to below 40 °C, and performing vacuum degassing;

2. pH adjustment: adjusting the pH of the base with sodium hydroxide solution to 9.0, continuing to stir for a few
minutes;

3. Addition of cyclosporine A solution and the sterilization filter to the liquid mixing tank:

(1) Weighing the prescribed amount of castor oil polyoxyl ester (35) and heating it in a hot water bath, then
slowly adding the prescribed amount of cyclosporine A raw material, while stirring, until cyclosporine A raw
material completely dissolved under a hot water bath, and adding the prescribed amount of 1,2-propanediol,
heating under hot water bath and stirring until clarification, and adding an appropriate amount of water for
injection under the water bath at 45 ° C, and stirring until clarification (in which castor oil polyoxyl ester (35)):
cyclosporine A raw material: 1,2-propanediol: water for injection = 25:1.5:46:66), the required time is 8 min,
which is comparable to example 2;

(2) Adding (1) using a capsule filter of 0.2 um polypropylene via a peristaltic pump to the liquid mixing tank;

4. Mixing, stirring and weighing to the total amount of batch production;

6. Mixing and stirring for 20 minutes;

7. Performing vacuum degassing for 30 minutes;

8. Sampling intermediates to detect pH, viscosity, osmotic pressure, related substances and content;

9. Passing the intermediate through a 20um polypropylene capsule filter for filling until the clogging of the filter and
the termination of production.

Example 5:

[0027] Detection results of various indexes of cyclosporine eye gel prepared by the process of the present invention

detection result Example 1 Example 2 Example 3

appearance
colorless transparent gel, with visual 
particulate matter

colorless transparent 
gel

colorless transparent 
gel

pH value 6.14 6.87 9.06

related substances 
(total impurities)

1.47 1.06 1.65



EP 3 505 156 A1

7

5

10

15

20

25

30

35

40

45

50

55

[0028] As can be seen from Examples 1, 2 and 3, Example 2 is an optimum process.
[0029] The above examples are only preferred embodiments of the present invention, and it should be noted that
those skilled in the art can also make several improvements and modifications without departing from the principles of
the present invention. These improvements and modifications should also be considered within the scope of protection
of the present invention.

Claims

1. A treatment process of a cyclosporin A eye gel, comprising the steps of:

Step 1: adding carbomer to water, stirring thoroughly and homogenizing; after the prepared carbomer base
swollen, stirring and homogenizing;
Step 2: cooling the base after moist heat sterilization, performing vacuum degassing, adjusting the pH of the
base to 5.0-9.0 with filtered sodium hydroxide solution;
Step 3: mixing castor oil polyoxyl ester (35), cyclosporin A raw material, 1,2-propanediol and water in a suitable
ratio, preparing into a clear solution under a water bath at 35 to 45 ° C, and filtering;
Step 4: filtering the clear solution and mixing the filtrate uniformly with the base obtained in the step 2, performing
vacuum degassing; performing aseptic filling after another filtration.

2. The treatment process according to claim 1, wherein the mass ratio of carbomer to water in step 1 is from 3:4500
to 5500 and the swelling time is from 12 to 24 hours.

3. The treatment process according to claim 1, wherein the moist heat sterilization in step 2 is performed by sterilization
at 115-121 °C for 15-90 min.

4. The treatment process according to claim 1, wherein the moist heat sterilization in step 2 is performed by sterilization
at 117 ° C for 31 min.

5. The treatment process according to claim 1, wherein the filtering in step 2 is performed by filtration through a 0.2
um polyethersulfone capsule filter.

6. The treatment process according to claim 1, wherein the pH of the base in step 2 is 7.0.

7. The treatment process according to claim 1, wherein the clear solution in step 3 is prepared at 35-45 ° C, preferably
in a 40 ° C water bath.

8. The treatment process according to claim 1, wherein the mass ratio of castor oil polyoxyl ester (35), cyclosporin A,
1,2-propanediol and water in step 3 is 20-30: 1-2:44-48:64-68.

9. The treatment process according to claim 1, wherein the filtering in step 3 is performed by filtration using a capsule
filter of 0.2 um PVDF material.

10. The treatment process according to claim 1, wherein the filtering in step 4 is performed by filtration with a capsule
filter of 20 um polypropylene.

(continued)

detection result Example 1 Example 2 Example 3

content 80.6% 100.7% 90.8%

osmotic pressure 0.367smol/kg 0.304smol/kg 0.331smol/kg

viscosity 161.4cp 181.8cp 164.9cp

content uniformity 12.14 7.00 14.28

Asepsis comply with regulations comply with regulations comply with regulations
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