SARAANRREFHAIIE
=HKE

ENEMtAREEMRE 2 —

SAAANERRTETHME
T EETE

B REMEIROD;

mF-Ek - EJSEE
X THEE

THM2E1HA
(2020 %1 A)

MMITITBUEAN
EfF7 HHERE (JICA)

7 e A S A A Ly B

—RL— 3>

RE

JR

20-007




<ABEZOFAIZOVTHDEE - REFTE>
F RREZOARIL., JICANZHELEITERERIIL., FRBEATAFLEBRIZEICELEDOTHY ., ZTDHk

DHIFFEBOEIL., FREREFICE >TEAHREEOABINEDLLIGZENHY FT ., £/, BHELFEH - 3
AU MIRFEAEROHEICK DI DOAEFN., —RIUTER - BRACDELSYTHAICLZRATIHELD
TRHYFRA, AREELZBEL TRESNDIFERICE SV TRAIOHIDITAZ SNLEEICE, BT TES
DEFETITo>TLEELY,

- FRENABEEZARALECENELHBEEFICEL., JICARUVERLEL., LAGLIEELEVNRE
ERD

<Notes and Disclaimers>

* This report is produced by the trust corporation based on the contract with JICA. The contents of this report are
based on the information at the time of preparing the report which may differ from current information due to the
changes in the situation, changes in laws, etc. In addition, the information and comments posted include subjective
judgment of the trust corporation. Please be noted that any actions taken by the users based on the contents of this
report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such
information provided in this report.
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1. BEOEXR

(1) FEFEREICRT 5HAEREORRE P =— X DRER

O FEEHEOE - BFOHI

FARE, A RUFTHEEORLIAEL, KT MFLA, BiEIvr~—- 24, BT
AYT | ATHREE, ShEEEREEZET ONEETH D, HAROARIMN EIZIEE T 23 75 6,800 kit
OEtTmEEEZA L, AAX668 TN, TDH BRI 123% % EHd 5 82 T ANEH LT F v /12
JREL TV 1,50 DRETHR SN D ZRIEEZTH Y | (L#EFRFEE L TWD,

7) T A RDOBIRIRI

T A AL, 19 ALK& D BT T v AL, 1953 OIS & E D% 20 4L Bizb= b
Nk & WD IRELOREZ R T, 19754 12 A 2 BICEMZBEIE L, 74 A ARRFEILFEZ BT L
7oo LRBIFEICED £ T, AREMWIC L DS FRETRO—5 ZBEARE] 2 e TN D, —H5RD
sk CRBUNEAS IR DM L DEEELSEE Z 5 2 L I H 508, WP B EREN « /NI TH
0. EARMICEEITLZEL TW5D,

EZRBR O, 5 EFICPE SN HRSICBWTIRESN D, BIfEITX, 2016 4F 1 A 2B
SN 10 B RN DI E - HIMTPICH Y, 7=y v - U —FF v MEEGTREZEH
LA A=IZEY, HERFERED I5HEE Y ay T8 32-2030) . 20254 FTHD 10 4
FEERIE . 55 8 YR 5 W AEAEA IR BA%E I (NSEDP) (2016-2020) (253 & [EF#EE M ThL T 5,
(B2 2-2030) Cid, MEDAN, THEROEREBED D2 DREOME, RGO H S
m\%ﬁtﬁb<%ﬁ%ﬁﬁ%(Fﬁu~yﬁﬁj) IME R, & PEES B I DM
DA TIOM LR EEEIF TN D 4 51T, HEEICBT DEFEER T E LT, UERE L
TR T2 D BRFE . RAREB LMD B DfERIC ﬂ@f%ét@@kﬁﬁé % B D [
EIEDAEFHAI UL OLRE - R - BEREZHIEE LTV 5,

5510 [EISE R2BER O 3 AL NEERES TIX, 7=y - U —F7F v MEEREN
EZRFHEIZ, by - o—20 y MRl EHEFMS RESEHRICRE Sz, F v gk
2024 4| 7ﬁxﬁ%L%% & EENOEET D I LA REEAEO DB 3 1GIAREIC m
VF 7 BURF N 0D SR 720 N Fe 220, G BREE D [F] LD 7 60 DATBIFoe & OffiFAk - kb /e &
Bx O RBER 2 FITL TV D,

ARZENCIBVTIE, RIFMARERHHEL THY, BEETH L XA - N ML - PE S TEIRRR
FH BV TRICBIR AR, N M AL ORfRIT THERI72BIf% (Special Relationship) | & i
fHFTWD, AAREIT 2015 FFRITHBINE 60 JE A 2 7o, 7 A A%, 1965 FIZBRGA L 7o T4
N KD OIREEO—>TH Y, F EHEEMIBW TRKOEMETH 572 FIRS B
W7RBRZ SN TN D,

7 A AT, ABBRBOSMEICE W TEFMEICHENEZR > TE 2, HEI =T
LB HAE (MDGs) AL, 74 ZABUFOME Fh— iRk, RE®27 % —0%h»noz
ZL., AN - JURORBDCHE ERBEOEFEICB O UIRERESN RO D, —J, HHRL T

LJETRO 7 A4 AR,
2ENRF IR R R 7 A A ANREMTHE 10EKESE T3 220301] F 23, 7 V7 RIFHFIERT,
MWK 2020 &2 & L QU= IEH &7,

1



WL EHY | FHREBIIZEBW T, 5L TRED M%NRHEERNR., 27% b TIERARE
ThonEINTWVD, 2016 4L W MDGs D&MkRI el & L CEEMMEEB TCEAIh TWD
Fift rTREZR PR HAZ (SDGs) (2B W CiE, 17 oMMBEEEEICNZ, 74 AME OEF B ZE L
LTH 18 HIEL 72D TRFEHMOEEOHN 2T T\\Wo, I8 HETIL., 74AD18RDH
B 15 JLIZFE D HEE 8000 A D 7 7 A X — O AR LI IZHL Y #iTe 2 & T, BARTERS T
L A~OWEOERREEZ BIET, 74 ABUFIIRNOAT v 7L LT, RREBIGYOWHE 72 2 E 7
BEEE L TWD,

1) FFRORFIRN

T A A1, 1986 FED B M. 1997 4ED ASEAN N, 2013 E D1 E GRS (WTO) ~Di
WA & | R 72 AR BR BOR & HEE L Q0 2, il B A ORRE R 1L 7T~8%HI# THER L T
D, LV DbIEHEZ T v AIREREZE L, —A%7=Y GDP I 5300US K/L (2018 4F) &
EEHME (2,542US RLV) g < EEl>Tnb, 2017 4E0 T F A FEDEO— N %4720 GDP 1%,
¥ »~—(1,264US KLy, B2 ARTT (1,390US KLy, X R4 (2,389US RV) THY, T4 A
#%%& ASEAN 54[E (CLMV?*) O TEM ZHERF LT\ 5 5, Rk TeY 3 2 2030) 35 X O ik
W& - 5 DHEFHE TlX, 4tk 5HEMT—A%7-9 GDP % 3,100US K/LE Tl & EIF, 2020 % Tl
IRERENSHAIL, 2030 4% TIZIiX GDP % 2015 b 4 5L EE L, ENHATEEAD 5 2
EEAEELTND & A Ry REOHFLE VI STHAZIES L, “Land-locked country” 75
“Land-linked country” ~OFAT 2, XN T A« T4 R « XA ZFESHARIEC, FEESRICRH
739 FALEIEE OB 72 £, NERE O SRZ2IED LTZREA > 7 7 OEEMThh Tnb, T4 A
DFEBERBRFREIILUTO LB TH D,

#11 TARAOEERRFRE

PR TEE 2016 £E 2017 ¢ 2018 ¢
1. — A¥%7- v GDP (US K/V) 2,408 2,542 2,720
2. 328 GDP %z (%) 7.0 6.9 6.5
3 HEE WA B (%) 1.6 0.8 2.0
4. 5N (100 7 US KoL) A2,077 1,930 N1,194
5. #& U (GDP k. (%) ) A13.1 A11.4 8.6
6. FMEHEf = (7 1 ) (100 75 US RL) 817 1,018 1,105
7. JAMERFE S (7 1 R) (GDP t (%)) 105 114 na

(HHFT)  JETRO fHSAE B BeE #E (2019 4EhR)

BB R OV R LT 2 528 GDP R0,

2018 4F13 6.5% L AL T 0.4 KA > b

WOE U7z, KEUBCEIRBZE, ERKA~ORE, —E2AEOHK, TET A A PhEER I ZES|

L. ZA T OBENEHARE SEMLI2b O, Bokik®E, ZIEY, S itk Ok, MBI

EHHOIC L DABE DML DR EE Z T T2, BUFIZMBORTREFICIRV A TR Y . EHioH
bR AL DRRAFIH . AREBEHR(LICO LD, ZOMENHIED TWD, FRIFRFIZERE

AT RYT, TAHA, Ixr~v—, XL,

SIETROEBMEN (TA A, S xr~—, BUARYT, XhFT2A),

SHITE 3 A, U TEL VAR I, 2024 FITIEH X TV D,
2



BEOWER ERRAEIE L, KEHERIEZK > TS, 7

ANOD 7 EREL AT 2 BESEClE, MOBKIEDRELZ T, 200KEICE EEo
Tz FERBEEYTHLAAOMIZEL, Fr oy RRAL, a—k—, bUERaTRED
S EM 2R LT D, — B R EITEGH T 7.4% &, GDP @ 42.1% % 7=, /N0 - .
ATV SR Al - RIR, GBIE, RENEBITE 2 EES LT, BDE¥E TIE 2018 D SMEABDY
&I 418 A (RI4EL 8.2%H8) & HAZ D 500 5 NIZIZ R IE 2o T2 b DD, 2 F5E DD 9 6 B
IMTHEE U728, BULKITZ AL N Mo, BE BENZ VY, 201948, BB OB
2LV JE GDP R HAMERFT 5 L HIAENTVND 9,

2018 £ HAAIT 54 f& 1,800 11 US RV (Ri4EEE 20.8%35Y) . i A%HI 66 {& 1,200 /7 US KL
(35%H) T, HBHIRFIT 1118 9,400 17 US RV (37.4%i%) & ARFIEA KA Lz, #atHow
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Lao P.D.R

Verification Survey with the Private Sector for Disseminating Japanese technologies

for “Sustainable Commercial Utilization of Useful Plant Resources”
Japan Flower Corporation Co., Ltd. (Toyama prefecture)

Concerned Development Issues

in Laos

Useful plant resources, valuable natural \
resources are decreasing due to

overfishing, but the government has not
yet established a system to manage

and conserve useful plant resources.

Commercial use of useful plant resources
can be a valuable source of national

income, but losing economic
opportunities due to lack of facilities,

human resources and institutional
systems.

Planned Activities in the Survey

e

[Demonstration] Economic and \
commercial value of useful plant
resources is demonstrated by component
analysis, propagation and test marketing.

[System development of C/P] A
series of technologies and know-how
related to sustainable commercial
utilization of useful plant resources such
as proliferation and royalty setting are
transferred to NAFRI and a system to
operate independently is established.

[Dissemination] The system for
dissemination of sustainable commercial
use and conservation of useful plant

resources will be examined by manual
preparation, risk identification. /

Value Chain System for
Commercial Utilization of

Plant Resources
A value chain system that includes a
series of technologies and know-how for
sustainable commercial utilization of
plant resources.
- Component analysis: Scientific
analysis for identifying the molecular
structure of useful ingredients
- Proliferation: mass culture of virus-
free seedlings by mericlone technology
- Sales: Export sales and patent
acquisition support to Japan and
overseas

Name of Counterpart: National
Agriculture, Forestry and Rural
Development Research Institute (NAFRI)
Survey duration: April 2018 - May 2020
(2 years)

Survey Area: Vientiane

J-r

Impact on the Concerned Development

Issues in Laos

Through successful trials of improving profit through \
proliferation to test marketing, the following outcomes
are expected.

>

>

Capacity building for the conservation and
commercial utilization of useful plant resources,
improvement of the system and conservation of
natural resources.

Contribution to creating employment opportunity
and enhance economic situation through

development of a new industry.

>

> !mentllm identification of useful ingredients of

Current situation

There might be abundant plant resources with
high sales potential in Laos, but it is difficult to
utilize commercial opportunities due to lack of
scientific analysis, facilities and systems.

plants makes it possible to develop sales to
health foods and cosmetics.

The expansion of the plant's proliferation facility
and structure will expand global sales.

By strengthening the capacity of NAFRI,
conservation and patent acquisition are carried

out appropriately, and a fair business /

environment in Laos is secured.




This report summarizes the activities and their achievements in the “Verification Survey with the Private
Sector for Disseminating Japanese Technologies for sustainable commercial utilization of useful plant
resource in Laos P.D.R.” (hereinafter “the Survey”), which was conducted by Japan Flower Corporation
co., Ltd., (hereinafter “JFC”), the proposing company, starting in April 2018. The purpose of the Survey
was to verify an application of the JFC’s value-chain system for plant resources to Laos and developing
an action plan for disseminating the technologies and know-hows regarding sustainable commercial use
and conservation of the plant resources, in order to establish a mechanism for conserving the useful
plant resources and ensuring their economic benefit. The following is the summary of what we have
implemented in the Survey and what we have achieved by the relevant activities.

Chapter 1: Background of the Survey

1-1: Situation of the target country and region

It is estimated that there are 2,000 to 3,000 different plant species with medicinal and other functional
properties in Laos. These plants obviously contribute to the country’s biodiversity. In addition, placing
these useful plants effectively into commercial use would be a great opportunity for the country to attract
foreign currencies. The Lao Government sees the sustainable management of the country’s natural
resources as one of the most important goals in its Eighth National Socio-Economic Development Plan
(NSEDP) 2016 — 2020 and the National Strategy for Biodiversity 2020 and its Action Plan 2010.

Many of these plants are now threatened to depletion because the neighboring countries, which realized
the value of these natural resources, have actively been purchasing such plants from Laos in recent years
at a speed faster than that at which the plants grow. In contrast, however, the Lao Government has not
seen any investment large enough to turn the functional plant business into a new industry. While the
functional plants are commonly grown by farmers and business operators all over Laos, the acreage is
small in most cases and the production is not industrial scale.

Laos has a developmental issue of conservation and commercial use of the functional plants. In the
Feasibility Survey for Conservation and Sustainable Commercial Utilization of Medicinal Plants
conducted by JFC prior to the Survey, the survey team had concluded that a principal cause of the issue
was lack of an effective management system of the functional plants; many organizations in the
government were engaged in activities to somewhat conserve or use the plants, but achievements and
results of the activities were not shared between the organizations; the technologies and research
findings accumulated in the organizations were not either leveraged for an effective management of the
plants; the organizations did not have adequate facilities, equipment, or human resources.

1-2: Overview of the introducing technologies

The Survey introduced the JFC’s value-chain system consisted of the relevant technologies and know-
hows; analysis of medicinal properties, mericlone propagation, and sales. Details are explained as below.
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Chart 1-1 Introducing Technologies by JFC

(1) “Component analysis technology” to identify active ingredients for medicinal effects and
functionality

In order to utilize plant resources commercially, it is necessary to identify active ingredients contained
in plants such as inhibitory ingredients of disease factors and nutritional ingredients effective for
promoting health. JFC is conducting analysis of active ingredients of plants in cooperation with the
Center for Biotechnology Research at Toyama Prefectural University, which is equipped with the most
advanced technology and the latest equipment for the purpose.

(2) “Mericlone propagation technology” for mass increase of rare plant resources

JFC has the “Mericlone propagation” technology which artificially increases plants which are difficult
to reproduce, and mass-produces plant seedlings such as orchids and vegetables. The technology was
developed in the United States in a way to take out the growing point of the plant sprout and increase
the same genotyped clone seedling in sterile culture. With this technology, it is possible to produce large
quantities of selected good individuals, and also produce safe strains which are not affected by virus.
The grown seedlings can be transported by air in bulk with a small container, which is advantageous for
land-locked countries like Laos.

(3) “International sales network” for the commercialization of useful plants

JFC has domestic and international sales networks of flower / agricultural products, and in addition to
selling useful plants grown in Laos for seedlings and ornamental purposes, it can be sold in large
quantities for the purpose of extracting functional ingredients to pharmaceutical companies and health
food companies. In Japan, JFC has a business network with JA (Japan Agricultural Cooperatives) in
each region and with the largest herbal medicine and pharmaceutical company in Toyama Prefecture
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where JFC is located. In overseas, JFC is actively working with partners in Netherlands where 70% of
the flower trading flow goes through, and has a strong business relationship with several related
companies in the country. In addition, through distribution of flowers and plants around the world, JFC
is well acquainted with import / export related procedures and business practices.

Chapter 2: Overview of the Survey

2-1 Purpose and Activities of the Survey

The Survey has been conducted to establish a comprehensive system covering propagation and
marketing to conserve and commercially utilize the useful plant resources within the government of
Laos, through accumulating knowledge and experience of success by introducing the JFC’s value chain
system. Expected outputs and the implemented activities to achieve the outputs are shown in the table

below.
Table 2-1 Expected Outputs and Implemented Activities in the Survey
Expected output | Activity
Component: Validation
Output 1: 1-1 | Select plant species to be analyzed their medicinal properties
Economic and based on the result of the previous survey and the relevant
commercial value of information.
useful plant resources in | 1-2 | Make analysis of the selected plant species to identify their
Laos are verified. medicinal properties.
1-3 | Select a few plant species with high market value.
1-4 | Conduct a trial sale to overseas market of the mericlones produced
under the Activity 2-3.
1-5 | Conduct a trial sale to farmers in Laos of the seedlings mericloned
and acclimated under the Activity 2-3.
1-6 | Examine a profit rate and other business indicators based on the
result of the trial sale.
Output 2: 2-1 | Introduce the facility and equipment for mericlone propagation
An operation into NAFRI.
mechanism of the 2-2 | Conduct a Training-of-Trainers (TOT) on mericlone propagation
technologies and know- and conduct technology transfer by the trained trainers.
hows related to 2-3 | Conduct a trial propagation.
sustainable commercial | 2-4 | Provide guidance to the relevant stakeholders on registration
use of the useful plant system of plant resources and royalty setting.
resources is proposed to | 2-5 | Develop a plan for building sales system of the useful plant
NAFRI. resources based on the result of the trial sale conducted under the
Activity 1-4 and 1-5.
Component: Dissemination
Output 3: 3-1 | ldentify risk factors for sustainable commercial use and
An effective scheme for conservation of the useful plant resources by studying the relevant
disseminating laws, regulations and permissions.
sustainable commercial | 3-2 | Develop manuals for propagation and sale of mericlones.
use of the useful plant 3-3 | Discuss an effective scheme for disseminating sustainable
resources and their commercial use of the useful plant resources and their conservation
conservation is in collaboration with the relevant organizational institutions.
designed.
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2-2 Implementing Structure

The Survey was implemented in the structure described in Chart 2-1. Overall management of the entire
survey was co-management by JFC and National Agriculture Forest and Rural Development Research
Institute (NAFRI), a Lao counterpart of the Survey. Rice Research Center (RRC), an affiliated
organization of NAFRI holding biotechnology-related researchers, was a principal organization to
conduct the plant propagation and the test marketing.

Some other partner organizations were involved in the Survey; Biotechnology and Ecology Institute
(BEI) under the Ministry of Science and Technology (MOST); Department of Intellectual Properties of
MOST; Institute of Traditional Medicines (ITEM) under the Ministry of Public Health; National
University of Laos (NUOL).

BEI supported the technology transfer of the plant analysis and propagation to RRC by its experienced
personnel. Department of Intellectual Properties took a role in the registration of plant varieties and the
setting of plan loyalty. ITM contributed to the data management of the plant resources. NUOL also
supported partially the technology transfer of the plant propagation.

NAFRI
(Counterpart)

Co-implementation
of the Survey

Supervision

Provision.of equipment
Technical transfer

Making data-base
Variety conservation
Mericlone propagation
Test marketing

Consideration of
royalty system

Intellectual
Properties

Support

Chart 2-1 Implementing Structure

2-3 Implementing Schedule
The table below indicates the schedule of each abovementioned activity.
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Table 2-2 Schedule of Survey Activity

Project componets

Responsible | 2018 | 2019 | 2020
organization 4756 [7[s[9[10[u[12[1[2]34[5]6[7 s 01011121273 4

Outputl: Activebenefits of plant resource are scientifically analyzed and proved, and the foundation for utilizing the result is dev eloped.

[Activ ity

1-1. Biologcal evaluation is conducted and potential plants for (JEC (Toyama pref
commercial utilization are identified [Univ)

1-2. Database of plant resource is developed JEC-ARC, ITM, BEI
1-3. Sustainable system for plarts conservationis developed JEC-ARC ITM BEI
1-4. Amalysis management marmal is developed JEC-ARC, [TM BEI
Output2: Capacity to propagate selected plants is developed within the C/P organizations.
[Activ ity

2-1. Necessary equipment is installed and test-runis conducted [JEC-ARC

2-2. Trainine for propasationis conducted JEC-ARC

2-3. Select species and conduct test propagation JEC-ARC

2-4. Sustainable management system for propagationis

discussed and developed [FCARC

2-5. Propagation mamal is developed JEC-ARC
Outputs3: Marketing strategy of plant resourcesis developed.

Activifv

3-1. Test marketing of the ted plants to the

3 est markefing propagated p! o the overseas e

parter companies is condueted.

3-2. Test markefing to farmers’ groups 1s conducted IARC

3-3. Plant regjstration and rovality setfing system islectured and TFCN

promoted

3-4 Marketing strategy of plant resource is developed JE C-NAFRI

M Activitvconducted interm trenlv

Chapter 3: Achievement of the Survey
Below is a summary of the achievements of the Survey by the Expected Outputs.

Output 1: Economic and commercial value of useful plant resources in Laos are verified.

Among the plants which had shown in the previous survey the effective ingredients for prevention and

cure of specific diseases, JFC and NAFRI selected a few target plants for the Survey in consideration of

marketability and endangerment of the plants.

The Center for Bioengineering Research in Toyama Prefectural University then conducted the analysis

of molecular architecture and the specification of effective ingredients of the target plants. Table 3-1

below indicates the list of the target plants that exhibited a good result in the analysis and their

prospective commercial values.

Table 3-1 List of useful plants with prospective commercial value

Category

| Plant items

Prospective commercial value

Endangered plants

Orchids for
functional
use

Non-disclosure

1&2:

The orchids exhibited the inhibition effect of angiotensin
converting enzyme (ACE), which would be valuable for
preventing and curing hyper tension by consuming as
medicinal tea. Given the aging society in Japan, the plant
resources could gain a big demand.

3:

The orchid exhibited high contain of Kinsenoside, which
would be valuable for protection of liver and curing
hyperlipidemia. No company or organization has
succeeded either in commercial production of the orchid or
in its commercial use as a product material.

Marketable functional plants; not endangered
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Category | Plant items Prospective commercial value

Tree Non-disclosure The plant exhibited the high amount of b-glucogallin
useful for diabetes treatment and the extremely high
amount of vitamin C good for health. Few products using
the plant have been developed in Japan.

Lao native | Non-disclosure The plant exhibited at least two kinds of flavonoids that are
plant not contained in plants grow in Thailand. In addition, some
samples of the plant taken in some area in Laos exhibited
the possibly larger amounts of flavonoids than the plant in
Thailand. As there are already a lot of products mainly
from Thai plant appealing an effect of diet, improving
sensitivity to cold, and libido-boosting, Lao plant would be
able to be commercialized easily.

The test sale of the mericlone seedlings of the target plants has been conducted in Japan and overseas
market through JFC’s sales network in order to forecast a profitability of the plant business (the detail
is described in the part of Output 2).

Output 2: An operation mechanism of the technologies and know-hows related to sustainable
commercial use of the useful plant resources is proposed to NAFRI.

In order to ensure an operation structure of the sustainable commercial use of the useful plant resources
in Laos, an existing tissue-culture laboratory at RRC has been renovated to a cleanroom, which enabled
RRC to conduct mericlone propagation and the related activities at commercial level in terms of quality.
In addition, the relevant equipment and consumables necessary for the commercial production of
mericlone seedlings have been provided and installed, such as bio clean benches.

The completed cleanroom has become one of the best facilities in the country with its clean level of
1,000 and 10,000, which was as clean as the one in Japan. Table 3-2 below indicates the list of facilities

and equipment provided by the Survey.

Table 3-2 List of facility and equipment provided to RRC

No | Equipment Spec Quantity
1 Bio clean bench CCV-1306E 5
2 Refrigerator for laboratory A-750EF3 1
3 Bio medical freezer NDF-630EC 1
4 Micro pipette and tips 10,000ml etc. 1
5 Zo_om Type Trinocular Stereoscopic AEN-405J3W 1
Microscope
6 LED ring light GR80ON 1
7 Camera NDPL-1J-CX9 1
8 Upper tray balance Quintix6102-1SJP 1
9 pH meter LAQUA F-72G+pH 1
10 | Water purifying apparatus WG711 1
11 | Small size culture rotator RT-50 1
12 | Holder for Erlenmeyer flasks SC-0200 1

60



No | Equipment Spec Quantity
13 | Holder for test tubes SA-2511 1

14 | Cleanroom equipment for mechanical | Class 1,000 and 10,000 | 1 set
and electrical installment
15 | Cleanroom equipment for construction | Class 1,000 and 10,000 | 1 set

In addition to the abovementioned update of the laboratory at RRC, the technical transfer activities were
conducted to its researchers. The contents of the technical transfer were; (1) microorganism control of
cleanroom, (2) mericlone propagation, and (3) acclimation and cultivation technologies. Three on-the-
job trainings were implemented as shown in Table 3-3. The trainings were complemented by remote
monitoring from Japan, in which the Japanese experts advised the researchers how to deal with issues
in the mericlone propagation.

Table 3-3 Technical transfer training

1%t technical transfer

Date December 3™ and 4™, 2018

Place RRC meeting room and laboratory

Participant 4 researchers at Tissue Culture Unit at RRC

Agenda 1. Microorganism control during mericlone propagation and tissue culture

2. Points to remember in tissue-culture activities at clean bench
3. Acclimation procedure of cultured seedlings
2" technical transfer

Date March 20" to 23", 2019

Place RRC laboratory

Participant 4 researchers at Tissue Culture Unit at RRC

Agenda 1. Measurement method of microorganism in a cleanroom

2. Checklist for proper use of cleanroom
3. Growth process and method of tissue culture
3" technical transfer
Date December 8" and 9", 2019
Place RRC laboratory
Participant | 4 researchers at Tissue Culture Unit at RRC
Agenda 1. sterilization method of cultured plants
2. Control of hand hygiene

At last, as an operation mechanism of the private-public business using the plant resources in Laos, a
draft Memorandum of Understanding was proposed from JFC to NAFRI regarding the registration of
trademark, the setting of plant loyalty, and an overall sales scheme.

Output 3: An effective scheme for disseminating sustainable commercial use of the useful plant
resources and their conservation is designed.

Two important factors on the effective disseminating system of the commercial use of the plant resources

have been achieved through the Survey; various manuals and collaboration among the stakeholder
organizations.
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Three manuals were developed by the Japanese experts and the technical transfer trainings explained
above were conducted using the manuals. Manual of Environmental Microbiology talks about how to
make a tissue-culture operation and to control microorganisms in a cleanroom. Checklist for Mericlone
Work at RRC is used to maintain the cleanliness and tidiness of a cleanroom. The manual for tissue
culture was also put together for some species of orchids.

Regarding the collaboration, the Survey fostered sharing of information among the relevant
organizations in Laos who were engaged in conservation and utilization of the functional plant resources
in the country. The business implementation between JFC and NAFRI after the Survey will accelerate
the collaboration with the other organizations.

Chapter 4: JFC’s business plan after the completion of the Survey

In the beginning of this Survey, three types of businesses are examined to consider feasibility: production
and sales of useful plants mericlone seedlings (Laos domestic market and overseas market), sales of
processed products of useful plants (overseas markets), and patent-related consulting business. Through
the study in this Survey, the plan was to eventually develop a business focused on selling mericlone
seedlings and processed products of useful plants for the Japanese and overseas markets.

JFC will carry out some part of mericlone production at RRC in Laos, which is currently conducted in
Japan and overseas by JFC. JFC will purchase the mericlone seedings from NAFRI and sell to the JFC’s
existing customers. It will be implemented as a joint project between JFC and NAFRI in the future. The
target customers are flower companies in Netherland and health food companies in Japan, where JFC
has a sales network. Until the production of mericlone seedlings in Laos stabilizes, JFC will provide a
mother plant made in Japan of useful plants selected under this project and improve the technology by
repeating production. After several years of production, mother plant production of new useful plants
will also start in Laos.

In addition, it will produce and sell processed products (powder, etc.) for which market needs are evident.
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Vientiane

Orchidees BEI
Company
Collection of rare orchid Technical
Production of Support
Flower Mericlone seedlings
company/Healt [
h food company «———————— JFC NAFRI
in Europe and Marketing of «—  (RRO)
Japan Mericlone seeding} Sales

and processed products

J Processing

Pharmaceuti
cal Factory
No.3

Chart 4-1 Business overview

The target plants are selected through component analysis conducted by the Survey. Summary of
marketing ideas and value chain is shown below.

Table 4-1 Marketing idea of the selected plants

Category Plant item Marketing idea
Orchid Non-disclosure Since it is a very rare orchid that is currently not sold
(Ornamental) in the market, it may sell at a high price for orchid

collectors. After creating mericlone mother plants,
seedlings will be propagated in RRC and will be
marketed to JFC customers in Europe.

Orchid Non-disclosure Since it has strong ACE inhibitory activity, it can be
(Functional) used as a health food for preventing and treating
hypertension. After the creation of the mother plant of
mericlone, the seedlings are propagated at the RRC,
the mericlone seedlings are imported to Japan and
sold, or the mericlone seedlings are acclimated,
cultivated and processed in Laos. JFC will import the
processed products and sell to food companies.

Since high kinsenoside was detected, it can be used
mainly for liver protection and diet food. As mericlone
was successful in Laos, it will be propagated by RRC,
and exported seedlings to Japan (for ornamental
purpose or process for health food), or processed in
Laos and JFC will sell to Japanese health food
companies.
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Tree Non-disclosure It has been confirmed that the contents of B-glucogalin
and vitamin C are high, so it can be used as a health
food for treating diabetes and promoting health. RRC
collects the plants locally and processes it at the
pharmaceutical factory #3, and JFC sells it to a
Japanese health food company. As the order will
expand in the future, the plant will be propagated,
acclimatized, and cultivated at RRC.

Lao native Non-disclosure Since it was confirmed that flavonoids were contained
plant in a large amount, it can be used as various health
promotion foods such as diabetes treatment, diet
foods, and the like. JFC will collect the plant from the
region where high value sample were detected,
mericlone the seedings, acclimatize, cultivate, and
processed in Laos and export it to Japan and sells to
health food companies.

Chart 4-2 Value chain of the selected useful plant resources

Lessons learnt and recommendation

All the procedures handled by the Laos government took much longer time than expected. The
planning should be done taking this factor into consideration.

It is important to develop trust with the governmental counterpart organizations by explaining and
showing merit and opportunity for them repeatedly and patiently.

The activities went smooth and efficiently since JFC appointed several personnel who are top-notch
experts in the respective field.

It is expected to JICA to conduct proactive publication of the project success and business matching
to maximize the results.

END
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Manual of
environmental microbiology

Tamotsu FURUMAI



About this manual

@ This manual is designed to help you understand useful analytical

procedures based on the microbiology

@ This manual explained airborne microorganisms monitoring,

environmental surface microbial bioburden, general precautions
of clean bench work and hand washing method, etc.

@ The term “bioburden” is used to describe the population of

microorganisms present on unsterilized material or products

@ In addition, the term “microbial contamination” refers uninten-

tional or accidental introduction of microorganisms such as
bacteria, fungi and viruses, etc.



Fungal contamination of mericlone products

% Concluded that establishment of a clean room and clean
benches are essential for the successful operation of
mericlone products at ARC

Photographed at ARC (RRC) on June 28, 2016




Chapter 1

Basic information on
environmental microbiology



Microbial contamination replication

Time of day # of bacterial cells ® Some bacteria can replicate
rapidly, e. g., Escherichia coli is

__9%00am L every 20minutes
9:20 am 2 ] . ) .
————————————————————————————————————— @i Bacterium divide by binary fission
__940am 00 4 which simply means that one cell
10:00 am 8 splits into two cells
__10:20am 16 @ Thus, during the 8 hours from 9
1:00 pm 4.096 am to 5 pm one bacterium can
i multiply to over 16 million
__200pm 32,768 bacteria
2:2 .. . i
——————— opm 996 3 Thisisa major reason to avoid
~ 440pm 8,388,608 microbial contamination during
5:00 pm 16,777,216 aseptic processing

% Only one bacterium will cause serious product contamination




Contamination sources in the cleanroom

Origin Source Amount

Air conditioning debris, walls, floors, and
ceiling, etc.

Equipment Items brought into the cleanroom ~5%

% Humans are the main source of cleanroom contamination




Sources of microbial contamination from

humans

Source Amount

Saliva Approx. 100 million microbes / g
 Nosesecreton  Approx. 10 million microbes /g
 Scalp (Dandrufffy  Approx. 1 million microbes / cm?
CAmpit  1~10 million microbes / cm?
 Forehead 10,000 ~100,000 microbes / cm?
" Hands 100~ 1,000 microbes /cm?

http://biomanufacturing.org/uploads/files/49444902812106449-chapter-8.pdf

% Since many microorganisms are present in the oral environment,
microorganisms are scattered when coughing or sneezing




Respiratory dispersal of microbes

4@ Normal talking (Saliva)
2 to 3 feet: about 60cm to 90cm
& Coughing
4 to 6 feet: about 120cm to 180cm
@ Sneezing
10 to 15 feet @200mph:
about 3m to 4.5m @320km/h

http://biomanufacturing.org/uploads/files/49444902812106449-chapter-8.pdf

% Thus, people should be put on mask during the working in the
cultivation room and the clean room




Size distribution of particles from

sSneezes or coughs

Diameter Sneeze Cough
<1 ~1 micron 800,000 66,000
________ 1~2micron 686,000 21,000

~ 2~4micron 280,000 1600

________ 4~8micron 134000 1290
~ 8~16micron 36000 490
_________ >22micron 450 8

Total 1,95 million 90,765

https:/lwww.ece.jhu.edu/~andreou/495/LectureNotes/Handout_
CleanroomTraining.pdf

% Particle size between 0.5 microns and 5.0microns are considered
to represent size of microorganisms

% Thus, people should be put on mask during the working in
cultivation room and clean room




Estimated particles generated by activities

Activity Particles emitted* Description of activity

Motionless in either sitting or
100,000 standing position

Hands, forearms, neck and head
500,000 motion

Hands, arms, trunk, neck, head

1,000,000 motion and some lower body
motion

2,500,000 Sitting to standing or vice versa

2,500,000 Walking at 2.0 MPH (3.2 km/h)

7,500,000 Walking at 3.2 MPH (5.2 km/h)

10,000,000 Walking at 5.0 MPH (8.0 km/h)

% Please be careful about activities in the clean room




Frequently detected microorganisms
. “yin the airborne -

| Derived route Valid name Taxa

Staphylococcus epidermidis G(+) bacteria

_Staphylococcus aureus  G(*) bacteria

briatn "°%  Pseudomonas aeruginosa () bacteria
_Escherichiacoli G()bacteria

Serratia marcescens G(-) bacteria

Bacillus subtilis ______ G(+) bacteria_
_Saccharomyces cerevisiae _ Yeast

Environmental Hansenula anomala Yeast

origin ‘Aspergillus terrus~~ Fungi
Penicillium citrinum  Fungi
Penicillium cyclopium  Fungi

% In a well-controlled cleanroom, the presence of fungi and
G(-) bacteria should be minimal




Chapter 2

Airborne microbes monitoring



Detection methods of the airborne microbes

@ Microorganisms do not grow in air, because it lacks the nutrients
needed for growth

@ Generally, spores are carried in air, and vegetative cells can be
carried on dust particles and water droplet in air

@ Tissue culture experiments in a biosafety cabinet in a clean room
often detect fungal spores on tissue culture

@ Therefore, in order to achieve high-quality indoor air in cleanrooms,
it is important to monitor the airborne microbial flora regularly
during the seasons

@i There are two basic ways for the airborne microbes monitoring:
% Koch’s sedimentation technique: Settle plate method
% Active air sampling method



Settie plate method

@i The settle plates method is an oldest and simple method of testing

air for microbial contamination

@ Though the method is semi-quantitative, it is still considered a

useful method

@ Not only in industries such as food and pharmaceutical but also

your offices, this method can be used to assess the bioburden
depositing onto the product or surface in a given time

@i The principle behind this method is that the microorganisms

carrying particles are allowed to settle onto the medium for a given
period of time, and incubated at the required temperature

@ A count of colonies formed shows the number of settled microbes

such as bacterial and fungal spores containing particles



Principle of the settling plate method

@ The agar plates are left open at selected points of table-top level in
the room for half-hour to 4 hours.

Particles carrying microbes sedimenting down
onto the agar surface

Sedimentation rate
of 10um particle:
ca 0.6 cm/sec.

Agar plate

g At first, the lid of sterile agar plates are removed, and then exposed
to air for varying periods of time

@i After incubation, numbers of microbial colonies are calculated for
time exposure



Evaluation criteria of clean area

@ When renovating ARC, the grade of clean room and mericlone

cultivation room was required for 1,000 class and 10,000 class,
respectively

@ For the microbiological grade evaluation of the completed facility,

we decided to refer to USFDA guidelines on sterile drugs

@i Because, the FDA guidelines are adopted worldwide for the

evaluation of aseptic drugs

@ This monitoring methods for the required airborne particle and

microbial contamination is useful to evaluate the clean area

@ These conditions are given in the next slide:



USFDA guideline for air classification on

sterile drug products
Microbiological Microbiological
Clean area =0.5 micron active air sampling settling plate
classification particles/m3 action level action level
(CFU/m3) (® 90mm; CFU/4hrs)

100 3,520 1 1
1,000 35,200 7 3
10,000 352,000 10 5

100,000 3,520,000 100 50




Media and incubation conditions for
the airborne microbes

Microbes Media Incubation temp.

Nutrient agar medium
Bacteria ~ 30~35°C
Soybean casein digest agar medium

Potato dextrose agar medium*
Yeast-fungi 20~25°C
Sabouraud dextrose agar medium*

*: In case of bacterial contamination, add 50 pg/ml of chloramphenicol



Preparation of agar media

@ Nutrient Agar, “Nissui”, for bacterial monitoring :

9

9

9

Suspend 359g of the powder in 1 L of purified water, and mix
well

Heat with frequent agitation, and boil for 1minute to completely
dissolve the powder

Autoclave at 121°C for 15 minutes

@i Potato dextrose Agar, “Nissui”’ , for fungal monitoring :

9

9

9

Suspend 39g of the powder in 1 L of purified water, and mix
well

Heat with frequent agitation, and boil for 1minute to completely
dissolve the powder

Autoclave at 121°C for 15 minutes



Preparation of agar plates

After autoclaving, wait until the media cools down (until it is cool
enough to be held in the hands, about 40°C)

While the media are cooling, spray and wipe the clean bench with
95% ethanol

Open a bag of sterile empty petri dishes in the clean bench, and
place them in stacks of plates with the lids up.

When the medium have cooled, pour 15ml to 20 ml of the liquid
medium into petri dishes

Wait 15-20 minuets until the agar may solidified under UV light on
Save the plastic bag for later storage of the plates



Settie plate method

@ Place agar plate medium at 1 m from the floor surface in total of 5
places at the four corners and the center of the test room

@ Open the lid of the plate to the edge of the agar plate, and open it
for 4 hours

@ > €)
®
@ Entrance @

/



Application of the settie plate method to

the normal room (offices)
Take the lid of the petri dish

—

@ Keep exactly 5 min.
Cultivate for the required time

@ Normal indoor air criteria
Measure the # Ofb A B C D E
number of | MICTODES 959 30~-74 75~149 150~299 >300
colonies

A: Comfortable or clean class
C: Acceptable class
E: Not acceptable class




Disadvantages of the settie plate method

#l Settle plate method is an extremely useful method for assessing
air contamination by microorganisms

€ It is easy to conduct and very cost effective

@ However, only viable microorganisms would be detected by this
method, and hence it may give a false impression that the air is
“clean” if most of the airborne microorganisms are dead

@i False negatives may also be obtained from buildings with:
% very restricted mold growths
% species of poorly culturable molds, etc.



Chapter 3

Environmental surface monitoring



Contact plate method for environmental
monitoring testing

@ Generally, field microbiologists may be required to perform environ-
mental monitoring (EM) sampling of those facilities to assess the
microbiological bioburden of critical surfaces

@ Environmental surface microbial bioburden can be measured by
many different devices, including contact plates, swabs, and paddiles,
which are commercially available containing a variety different media

& Contact plates can be employed to establish and monitor the efficacy
of disinfectants, cleaning techniques, and microbial load

& Filled with agar that forms a convex surface, these small petri dishes
are suitable for monitoring flat surface, such as laminar-airflow
workbenches, floors, and wall

& This contact plates are referred to as RODAC (Replicate Organism
Detection And Counting) plate, which is a brand name of Becton
Dickinson and Company

& Similar contact plates are also available in Japan, named Petancheck,
which is prepared and sold by Eiken Chemical Co., Ltd




Advantages of contact plate method

@ Contact plates are a simple-to-use bacteriological method for the
micro-biological hygiene of surfaces, which indicates the presence
of bacteria

#@ This test is also an easy-to-use method; the test can easily be
conducted without any special equipment or knowledge

@ This is an easy-to-read-results testing method; the possible
prclase_nce of bacteria can be detected by the growth of the colored
colonies

#@i Contact plates are very suitable for use in the industrial cleaning
area. With the help of these plates you have a simple and quick
method to check all kinds of surfaces for microbiological
contamination and the hygienic status of the surface.

@ Contact plates can be used not only for hygiene control of viable
bacteria on working areas, but also for foodstuffs



Sampling (monitoring) method

w@i Carefully remove the lid of Petancheck (RODAC) plate. Take care not
to touch the agar surface

@ Gently touch the Petancheck (RODAC) agar surface onto the surface
of sample, exert moderate, vertical pressure. Then, carefully replace
the lid

& Avoid using rubbing motions with the plate at the sample site as this
may break the agar

@ The target environmental materials;
% Facility: Floor, wall, ceiling, clean bench
% Equipment: Laboratory bench, equipment machinery
% Experimenter: Fingers, gloves, clothing



RODAC (Petancheck) plate

@ Agar medium is overfilled to give a convex surface

@ Gently roll the agar surface across the sample area,
transferring any microorganisms present on the surface
onto the agar



RODAC plate

Staphylococcus aureus General bacteria



Environmental
monitoring
of mushroom
production factory
using Petancheck 25

Hypochlorous acid solution
ppm)

Na hypochlorite solution
(Active chlorine conc.:100ppm)



Reference values of microbial

contamination level
CEU/9cm2 CEU/25cm? contamination Description of
level growth

0 0 — No growth
<0 1~7 £ ) Very slight growth
_____ 0~30  28~83  +  Slightgrowth
~30~100 = 84~277 ++  Moderate growth
~ >00 >278 +4++  Heavygrowth

(o%e) oo ++++ Confluent growth

Cited from L. Ten Cate: J. appl. Bact. 28 (221), 1965, partially modified



Evaluation criteria for environmental

microbes
Recommended limits for microbes during operation

® 90 mm ®d 55 mm Glove print

Grade Az'(r:fﬁwnpl)e Settle plates Contact plates ((5 fin ers *;

(CFU/4 hrs) (CFUIp ate) CFU/glove
_____ A o< s s
_____ '310555
_____ cC . to 8 BT

D 200 100 50 —

*: Gloved finger dab method

All food factories are graded as follows:
A: Excellence
B: Good
C: Average
D: Pass



Chapter 4
Clean bench



Start-up procedure of the clean bench

i Start-Up of the cleanroom:
@ Turn off UV light, and switch on FL light

i Starting the clean bench work:
@ To start the clean bench, push the FAN switch to the “ON”
position, as shown in Fig. 1

i Operating the fluorescent light (FL) :
@ To turn on the FL, push the FL switch to the “ON” position, as
shown in Fig.1

i Operating the ultraviolet (UV) light :
@ Avoid direct exposure to UV light
NEVER work in or near the clean bench when the UV light is on

@ To turn on the UV light, push the UV light switch to the “ON”
position, as shown in Fig. 1

@ Check the differential pressure gauge reading for obstruction in
the prefilter, as shown in Fig. 1

@ Wipe down the inside surfaces of the clean bench with 70%
ethanol



Bio clean bench

@i The Hitachi model CCV is laminar flow type
clean bench

@i When fan stop, gas supply is also stopped
because of gas burner and fan have
interlock

4@ Also, gas supply will be stopped even at

power failure
Differential

tachi- _ ressure
Hitachi: model CCV-1306E pgauge

Fig. 1 Operation panel



Laminar flow clean bench

Exhaust @ This clean benches Erovided products
protection through the use of controlled
vertical air flow and HEPA filter

@i Laminar flow: the HEPA filtered air directed
across the work surface

@i HEPA filter efficiency: >99.99% cut with 0.3
micron particles

@i Working space:clean(Negative pressure)
@i Cleanliness: ISO class 4

o
Yo
L]

Intake air



Materials loading and working precautions

@ Loading materials and equipment::
@ Only load the materials required for the procedure: do not
overload the clean bench

@ Do not obstruct the air flow
@ Large items should not be placed close together

@ After materials placing into the clean bench, wait 2 to 3 minutes
to purge airborne contaminants from the work area

@ Working precautions:
@ Separate all clean materials and contaminated materials in the
clean bench

@ Arrange materials to minimize the movement of contaminated
materials into clean areas

@ Use proper aseptic technique

@ Avoid using operations that disrupt the airflow patterns of the
clean bench

@ When using a gas burner, put the burner behind the work area to
minimize disturbance of the air current caused by the flame



Final procedure
@ Final purging:

@ Upon completion of the work, the clean bench should be allowed
to operate for 15 minutes with the UV light on

@ As aresult, itis possible to purge airborne contaminants from
the work area

@ Wipe-down:
@ Wipe down the inside surfaces of the clean bench with 70%
ethanol, and allow to dry

@ Shutdown:
@ Turn off the FL light and the clean bench FAN

@ Turn on the UV light, if desired

@ Final operation:
@ Waste taken out from the clean bench is autoclaved immediately



Chapter 5

Cleaning the hands hygienically



Clean hands promote mericlonization

@ Why wash your hands:

@ Washing your hands with soap and water is simple and easy.
More importantly, it’s one of the most effective ways to prevent
the spread of germs, resulting lead to avoid contamination of
mericlone products

@ When wash your hands:
@ After preparing experimental materials, and just before using the
cleanroom and/or clean bench

@ What is the right way to wash your hands?:
@ Follow the ten steps to wash your hand in the right way every
time, as shown in the next slide



How to wash your hands in the right way

1 2 3
Wet hands with water Apply enough soap to Rub hands palm to
cover hand surface palm
4 5 6
Rub back of each hand Rub palm to palm with Rub each thumb clasped
with palm of other hand fingers interlaced in opposite hand using
with fingers interfaced rotational movement
7 8 9 10
0
%
Rub tips of fingers in Rub each wrist with Rinse hands Dry thoroughly with
opposite palm in a opposite hand with water a single-use towel

circular motion



Difficult part of hand washing

Back of the hand

. . The part which has difficult hand-washing

@ : The part which has slightly difficult hand-washing



Particles generation test from gloves

Laminar flow booth Method:

1. After glove wearing, wash with pure water
and air dry

2. Clap a hand 50 times lightly in 1 minute
Particle countering

w

4. Results are averages of five tests

D) D)

2. Clap a hand

vbl.mech.tohoku.ac.jp/Safety_Lec_2013/MNC_Safety Lecture_2013_handout.pdf



Particles generation test from gloves

Glove wearing Types of gloves

condition Type 1 Type 2 Type 3

Cuff of glove is over
lab coat sleeve

Cuff of glove is
under lab coat
sleeve

There is a gap
between glove and
lab coat sleeve




Number of particles from gloves

(Particles/cf)

- Types of gloves
Glove wearing condition No gloves
Type 1 Type 2 Type 3

Cuffs of gloves are
over lab coat sleeves 564 370 234

Cuffs of gloves are
under Ialg coat sleeves 993 323 421 9,335

There is a gap between
the glove and the lab 1,929 1,445 732
coat sleeve

% Making sure the cuffs of gloves are securely over
the sleeves of lab coat




Chapter 6
Working rules



Working rules of the clean bench at RRC
(proposal)

@i There are some rules that are make sure for the safety of the staff

and prevent mericlone contamination.

@ Planning of clean bench work :

@ Completely understand procedures and equipment before
beginning the work

@ Arrange for minimal confusion, such as cleanroom traffic or
booking the clean bench

@i Before starting an operation:

@ Take off jewelries including watches

@ Wash your hands and arms carefully with soap

@ Put on required personal protective tools, e.g. hair net, mask,
gloves and lab coat

@ Sterile gloves with 70% ethanol

@ During operation:

@ Keep all materials at least 10 cm inside from the edge of the
clean bench

@ Do not place unnecessary items into the clean bench

@ Use only sterilized equipment for the work process



Cleanroom gowning items

@ Hair net: Be sure
to contain all hair
@ Mask: Adjust for
a snug facial fit

@ Lab coat: Please use
aseptic technique to

@ Gloves: Making sure wear

the cuffs are securely
over the sleeves



Additional Resources

Andersen impactor for collecting and
counting airborne bacteria

@ Many devices have been developed which actively pump air from the
working rooms for monitoring of airborne microbes

@ Among devices, the Andersen impactor is a widely used airborne
bacteria measurement

® Air is aspirated through a perforated lid and impacted onto the
surface of growth media

@ Microorganisms are trapped on the culture media, and after the
incubation period the formed colonies can be counted

o Advantage of this instrument

Precise, reproducible measurements

High collection efficiency

Compatible with standard 90 mm Petri dishes and 60 mm
contact plates

Hardware and software validated for HACCP

Validation documents according to ISO 14698

ee eee



Additional Resources

MAS-100 NT and their structure

@i The MAS-100° is based on the principle of the single-stage Andersen
impactor, using inertial impaction as the collection mechanism

& Air is aspirated through a perforated lid and impacted onto the
surface of growth media, at 100 L/min airflow rate

@ Microorganisms are trapped on the culture media, and after the
incubation period the formed colonies can be counted

Sampling at 100LPM,
controlled with an
anemometer

Disadvantage
% The air sampler is expensive: about 1,000,000 yen (9,000 US$)




Additional Resources

Swabbing test procedure

@ Open a swabbing inspection kit (sterilized cotton swab with a sterile
transport media solution)

ok ,prpIy swab to surface being monitor area (100 cm?2) with a constant
orce

@ Replace the cotton swab back into the diluent medium , and then
incubate for 24hrs. at 36°C

@ Coliform group positive or absence test: medium shows blue color
under black light

— Coliform: + E. coil: +

Black light (A366nm)



US-NIH Human Microbiome Project

@i The NIH Common Fund Human Microbiome Project (HMP) was

established in 2008, with the mission of generating resources that
would enable the comprehensive characterization of the human
microbiome and analysis of its role in human health and disease

@ Traditional microbiology has focused on the study of individual

species as isolated units. However the vast majority of microbial
species have never been successfully isolated as viable specimens
for analysis.

@i Advances in DNA sequencing technologies have created a new field

of research, called metagenomics, allowing comprehensive
examlnatlon of microbial communities, without the need for
cultivation.

@ 16S rRNA sequencing was performed to characterize the complexity

of microbial communities at each body sites, and to begin to ask
investigate whether there is a core healthy microbiome.
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Checklist for mericlone work at RRC

Date of work: Your name: Judge:
Check ltem Judgment
Common ltems: A B C
C1 Are you washing the prefilter of the cleanroom once a week?
C2 Are you washing the prefilter of the cultivation room once a week?
C3 Are you cleaning the cleanroom once a week?
C4 Are you cleaning the cultivation room once a week?
C5 Are you recording the temperature and humidity of the cultivation room every day?
C6 Are you changing the cleanroom mat according to the instruction of the supervisor?
C7 Are you changing hair net, mask, gloves and lab coat according to the instruction of the supervisor?
C8 Are you checking the differential pressure gauges reading of both the clean bench and mericlone facility?
Your Personal ltems and Notes:
P1 Are you washing your hands just before entering the room?
P2 Are you wearing gloves?
P3 Does the mask cover your mouth & nose?
P4 Is the hair net completely covering your hair?
P5 Is the front of the lab-coat closed?
P6 Are you using the clean bench appropriately?
P7 Is there no dusting act done in the cleanroom?
P8 Are you using proper aseptic technique?
P9 Are you placing only necessary items into the clean bench?
P10 Are you wiping down the inside surfaces of the clean bench with 70% ethanol after the finished your work?
P11 Are you autoclaving the wastes taken out from the mericlone facility, immediately?
P12 Please record the number of mericlone that is prepared on today’s experiment, by yourself.
P13 | Please record the number of protocorms formed through today’s mericloning.
P14 Please record the number of contaminated meristems among the mericlones prepared today.

A: Excellent B: Some improvement is required  C: Full improvement is required
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