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The background and preparations for the sterility tests according to the Japanese
Pharmacopoeia 17th Edition at National Institute of Health Sciences, Japan.

Yutaka Kikuchi, Katsuhiko Hayashi, and Yukiko Hara-Kudo

Warranting the quality, safety, and efficacy of pharmaceutical products, Sterility Test is harmonized
and implemented based on the agreements of the Pharmacopoeial Discussion Group. Sterility Test
<4.06> in the General Tests of the Japanese Pharmacopoeia 17th Edition (JP17) requires to be operated
under aseptic condition assessed with the appropriate implementation of the environmental monitoring
and bacterial pollution control. The Sterility Test should be conducted in Grade A clean area defined
in the Pharmaceutical Inspection Convention and Co-operation Scheme (PIC/S) Good Manufacturing
Practice (GMP) guideline. The clean areas are essentially set up with High Efficiency Particulate Air
(HEPA) filter to meet PIC/S standards: airborne particles and microorganisms. The isolator technology
is suitable for the Sterility Test, as the Grade A area can be achieved by the equipped HEPA filters,
the particle monitoring, and the sterilization with gas phase hydrogen peroxide. In particular, a
containment-type isolator is useful to use the micro-organisms of biosafety level 2 for the Sterility Test.

Sterility Test <4.06> consists of four tests: the preparation of test micro-organisms, the growth
promotion test, the method suitability test and the sterility test. JP17 listed two sterility test methods,
the membrane filtration and the direct inoculation of the medium culture, one of which is selected
according to the characteristics of the test product. However, the sensitivity of the sterility test is
generally too low to detect contaminated micro-organisms from the sterile preparation produced in
the condition where the sterility assurance level (SAL) of 107° or less is ensured. Even if the sterility
test were operated with appropriate number of samples, the sterility test can guarantee the SAL at
107", A detection of micro-organisms from a sterility test alerts some abnormalities in the aseptic
manufacturing process.

The National Institute of Health Sciences (NIHS), Japan, has been moved to King Skyfront in
Kawasaki in Kanagawa prefecture on March in 2018. A containment-type isolator was installed in
an aseptic room of Grade D in the new facility. We also created a standard operation procedure to
manage the aseptic room and the isolator for the Sterility Test of the statutory sampling inspection.

In the future, we would like to utilize the aseptic room and the isolator for verification of next
generation’s sterility tests and remanufactured single-use medical devices, and environmental surveys

of artificially closed spaces such as Grade A areas or the space station.
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Table 1. Comparison of the criteria among PIC/S EU GMP, 1SO14644-1 and FS 209E

Maximum permitted number of particles/m?® for tabulated size at rest™’

ISO**  FS209E** EU GMP*!

0.1 um 0.2 um 0.3 um 05 um 1.0 um 5.0 um

1 5 - 10 2 - - - -

2 - - 100 24 10 4 - -

3 1 - 1,000 237 102 35 8 -

4 10 - 10,000 2,370 1,020 352 83 -

- - - 3520 - 20

48 - A v .
) (-) ) (3520) (-) (20) *

100,000 23,700 10,200 3520 832 29

5 100 B

) ) () (352,000) ** -) (2,900) *°

6 1,000 - 1,000,000 237,000 102,000 35,200 8,320 293
- - - 352,000 83,200 2,930
7 10,000 C _ .
) =) () (3520,000) *¢ (=) (29,300) **

8 100,000 D - - - 3,520,000 832,000 29,300
9 - - - - - 35,200,000 8,320,000 293,000

*I PIC/S PE009-14 (Annexes), 2018 July.
*2 1S014644-1:2015

*3 Federal Standard 209E Cancellation on November 29 in 2001.
** The particles are equal to or greater than the tabulated size.

*5 .
> Not assigned.
*® Parentheses indicate the numbers in operation.
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Table 2. Recommended limits for the microbial contamination in PIC/S EU GMP

1

oszuaw G e Cloame orue
A <1 <1 <1 <1
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -

*! Diameter is 90 mm.

*2 Diameter is 55 mm.

*35 fingers are stamped on a plate.
** Not assigned.
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Table 3. The test micro-organisms indicated as suitable strains in JP17 for the growth promotion test and the

method suitability test

Test Micro-organisms

Suitable strains

Aerobic bacteria
Staphylococcus aureus
Bacillus subtilis

Pseudomonas aeruginosa

ATCC 6538, NBRC 13276, CIP 4.83, NCTC 10788, NCIMB 9518
ATCC 6633, NBRC 3134, CIP 52.62, NCIMB 8054
ATCC 9027, NBRC 13275, NCIMB 8626, CIP 82.118

Anaerobic bacterium

Clostridium sporogenes

ATCC 19404, CIP 79.3, NCTC 532 or ATCC 11437, NBRC 14293

Fungi
Candida albicans

Aspergillus brasiliensis

ATCC 10231, NBRC 1594, IP 48.72, NCPF 3179
ATCC 16404, NBRC 9455, IP 1431.83, IMI 149007
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Table 4. Facilities and devices used in NIHS for sterility tests

Facilities and Devices

Descriptions

Clean room

The operation is under Grade D.

HHPC6 + Air Particle Counter (Beckman Coulter) To count the numbers of particles in the clean room.

Sterile & Containment Isolator 3D Clean System The inside is sterilized with Hydrogen peroxide gas to achieve Grade

(Airex) A area.

Steritest Symbio ISL (Merck)

For the Membrane filtration method with Closed-system.

AIR IDEAL 3P Traceability (bioMérieux)

An air sampler for the microbial monitoring in the isolator.
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An image of the Sterility Test Isolator 3D
Clean System installed in National Institute of

Fig. 1.
Health Sciences
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