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Development of a Bio-clean / Bio-safety Engineering

Summary

The market of biomedicine and regenerative medicine is expanding rapidly with development of biotechnology in recent
years. In addition, we also expect the increase on demand for research facilities for infectious diseases which has recently
become a worldwide problem. So we built a new facility to develop the bio-clean and bio-safety technology in 2015.

This facility was designed to develop the safety assurance technology necessary for new facilities such as cell processing
facility, biopharmaceutical manufacturing facility and high containment facility. This facility can be used to verify the
performance of technology developed for new facilities. This facility mainly has functions as follows.

-+ Main laboratory area secures high airtightness.

- It is possible for this facility to change the air conditioning settings such as ventilation volume and air pressure difference
between rooms flexibly.

- Air flow and particle behavior can be visualized by smoke, laser light and high speed camera system.

- Performance test of sterilization can be carried out in the rooms.

This paper reports the outline and the feature of the Bio-clean /Bio-safety Experimentation Facility and the contents of

research and development as follows.
- Ensuring and Evaluation Techniques for Airtightness
- Stabilization of Room Pressure and Air Current Control Technique
- Analysis Technique by Visualization of Airflow and Particle
- Indoor Decontamination Technology
We also use advanced airflow analysis technology together with the experiment. And we utilize the results for designing

new facilities to meet customer’s requirements better.

Keywords: bio-clean, bio-safety, containment, air tightness, room pressure and airflow control, decontamination,

particle image velocimetry, assessments of containment performance
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The Outline and The Feature of The Bio-clean / Bio-safety Experimentation Facility
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Outline of The Experimentation Facility
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Section and plan

Photo 1 2F /NAF 27 1) =2 « NA Ft—T 7 1 FErE
2F bio-clean / bio-safety laboratory
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Photo2 1F LY V= b—24
1F cleanroom for visualization of air flow

Photo 3 BIF ZZFHM 22
BIF air-conditioning machine room
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Feature of The Experimentation Facility
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Decontamination system

Photo 7 FH Y v 7 — b — A Photo 8 £k % 7% NEALIE THER S N7 ATR
Chemical shower room Pass-rooms which consists of the various interior specifications




7S No.74 2018
TAKENAKA TECHNICAL RESEARCH REPORT No.74 2018

3 REMEREDOHEMR & T OFHEEMT

Ensuring and Evaluation Techniques for Airtightness
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Study on Evaluation Method of Airtightness
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4 EFEDORELEKREI
Stabilization of Room Pressure and Air Current Control Technique

KE fKEB Kentaro Amano*!

4.1 FE[EHIE
Room Pressure Control
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Disturbance factors of room pressure control
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Design and build flow about room pressure control
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Adjusting procedure of the room pressure control
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The room pressure fluctuation and the damper position at door opening/closing
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Airflow Control
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Fig. 16
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Airflow influences by person's walking

motion
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Test equipment
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Experimental layout
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Concentration time change of airborne particles
when the passenger passes through the door
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Concentration time change of airborne particles when the
passenger passes through the door

(The case which supplied clean air to door front space)
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Summary
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5 SARXKHFOSRMEN - ST

Techniques for Analysis and Evaluation of Airflow and Particle Diffusion

& EBH Hideaki Tani*' FFE XA&M8 Yuuki Chiba*? i % Satoshi Saito*?
51 =7k - BFOFR{bEr T

Analysis Technique by Visualization of Airflow and Particle

51.1 FHEH#TOBIR
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7 &, BSCORI/NT ¥ A% ELT &) A REO KA FE LG 6, FEEREDTERICE R b 2 & a S5,
Z 2T, HHBEREEOZALIZHE ) BSCHEBANDIE R OGA Y A 7 122WT, Sk it 8 L OPIvE H
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* 1 HAlWrsEAt WFZE3EMT  Associate Chief Researcher, Research & Development Institute
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*3  FTIRZET  BATWFZER {4 (B4%)  Chief Researcher, Research & Development Institute, Dr. Sci.
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Fig. 21 BSCHIHE BT 817 2 VESEH O Wi fiHir o & AT 5 5

Velocity vector map by PIV analysis around the worker’s arm at front opening of BSC
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Maximum air velocity distribution for 10 seconds from the
beginning of door opening (sectional view)
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Velocity vector map by PIV analysis after door opening (sectional view, Left: after 3 seconds, Middle: after 5 seconds, Right: after 7 seconds)
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5.2 REHEAZE RV o3 UiA S HEREFFEiEL T

Evaluation Technique for Containment Performance Using Surrogate Material

521 FHMERMTOBIE
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ENGTEE S O BT R WA, —RIZIEN= D) Y RIAEMERC 7 7 2 RVUEWE, SVEVH], A70
4 RHI, JisAFlE vodz, PERTHEPIVEE, BEELEZWAIZE > TE I MEoBERTH MR EZE
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EEESREMOFEIEZ I ) ik TlE, FEEOSENTHEPILIML 2L, 74V L= —Fyyr7u—
T — A% EETEE LADREER T V5,

FH U AOEIROMURERFGIC DWW T, ERESERA4s (ISPE ; International Society for Pharmaceutical Engineering)
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o Mask & fE L7z, R0 LADMREICET 2 HIFEICHD #LA T & 72,

H LAOHRROFHEIZ B W TIE, Bz EEOR AL ) ITEE K Z V5 2 L9355, SMEPACEESR
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ATPE 5 7 b — % 0)4-7%;%%%\12!§ LT @fﬁ‘:%ﬁ % Table 6 0177?@_0 Relationship between ATP amount and fluorescence
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77 b= AIEHHICHPLC (FHEfEk 7 a~ 7774 —)

VBT, IR 72 D IS 103 R EE A % DI LT, ATP

R O Al BIER T, B CTH IS RETHET S 2, Table 6 ATPE 77 b = ADILE BB IEE L)
WD T2 MES 2 b — RO FBECH DA MIRE 4 Comparison of ATP and lactose (as Surrogate)
) - s Y%,

HTEERD, 0T A b & D IZATPO S AMENT WS, ATPIZICA — 7H7I,£C;X
MECLEENTOUZWET, SEOERE L2 ) ke IMFE | ATPRGERR | s ottt
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5.2.2 FHERMOEREH"

ATP% W72 5E I E O I & 5, FEE 7 — 212 B 2 HER %
DERMEE T A2 BGEEFB 2 /RN 5o FHEIEETIE, RS LEL o
TR E R ORI TIEEITONLD, ZOBITH R
HUZEEW B, EEEDRMAT L LI X A RFERENREIND,
w7 — AT, 7—AORMIHERZ T 52 LT, R L7z
NOEEZOBZE LR L9 & LTwDD, FRENSZVE T—A
WOSIRAEN, FHEORESCIEEEOKRT2FIERI T, 22T,
Vet DM EFEME 2 AL 5 -0 OHFRE O ER 21T 720

ZZTUE, 10gDATPOME % R & 77 AT — 7 — |23 X
UZflio TRIMEERIT) 28 & Lz, BMAROREE %I 5720
(2, 7= AWHIZEIE L 7AEER QMR EAEER O iz >
T —REEL, EEPB X UMEERDISHM, WEE L. 72
EEG % BT LB RoE23#- 0§ 572012, 1EES RIS
WFROWE R 25T, TEERTRICHBETHER Y %k L7z, %k
SN-ATPZ AR THIE L TE=E L, RELL 72T EATPIR B X OME
EENONEATPE % FHE L 72,

ME 7 — ARBTHRD 2 WE, FE7 - A/, LR LT, 1E3E
BB 5 7 — A OO HRE 25 0.2m/s D 3 A O 4% R % Fig.
2618 Yo T, VREATPIREE 2 BT, 1E¥G Lo EATPE
ZHT—Ar T —TRLTWD, TEEICL > TRELZZATPIE, HEX
MW EIIEEZEMIC B IR L Tz, HERH 25812137 —
ADBANZ A A > TR TV DT 0HER S Nz MEEZ DI
2B B IREATPIERE 1L, HES R LOFED3 86pug/m’l2xt LT, HEAD
D TlE0.02ugm’ & 2 ), TEEE OBEFEREIE1/100 0T IR S L7z,
REBRTIE, TEEEN T OHEGED 020/ DR, Ffk L 723 E 12
VEEBDRETE ST 5 ) A7 IR TE, POFEEEICLEEL 527
WHERDER S 72,

RFEBROM, ERHFETFOREIC L BHER UADEOMIER, HE
SHEPAL= v b D7 4 )V & SZHRIEICTRELT 5 HE~OURFE AN,
LHBEIE LEEOR LM LEFFMO £ 912, ke ikifoEH
TR LM DT> T b, 5121, ATPRER WA Z &
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Fig. 26 FPREAESERH BT 5 B AR
Comparison result of powder diffusion
after weighing operation

1) TEERME, A, REPEKRER : [N A — FRSEHF v E 4 v M NEBOFEE IR OITEIR RITT
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3) TEERBHI A « [ -

BL AT FANA AN = FRAF v E 4y b OWRRICRITT HEOMET ],

F3SHZERBEHE Ty I A—Yaryay ha— UIfERETRE, pp.232-235, 20184
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2 M) PEHERA
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6 ERNREHEN
Indoor Decontamination Technology

ZEE & Satoshi Saito*!
6.1 FARKRZEICAWVS h 3 EAOESE 453

Types and Features of Sterilants Used for Indoor Decontamination

A [ B B 2 B W R A B R 12 B W T Table 7 FRNVAT VT FERBHA O T2
X, EEHERNA AT TA N — 2 Ve ATD Features of formaldehyde and alternative agents
WERO 010 [ (A S o, ik, | B |00 | emiuicr | 4> | s | Smduk
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et
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DFEBERREEOE S, BETIOE SH S, EEZ ) sk TIEKIRE L TRV AT VT RO IRASN L Z L%\,
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BWEBDONT WD, 72720, ZFRAUERIIALE G WE CHRERIILFRUS THRAESE, TAL L TR REC
BATHI LR, HRICKEED 2V ERELL T, BURTE T ADRAEZEBEI S S o7/ RE8d b, 2D
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k1 HfiTergeir BERFZEE i (B4%)  Chief Researcher, Research & Development Institute, Dr. Sci.
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6.2 BERIEKREREEMTICEIY 5 KA 7T

Study on Decontamination Technology Using Hydrogen Peroxide

FEFEFNI AT TR X ) (B D 278, BEBTRLZ A ENTW L OIZBMRILKETH L, ZOH
HiE, #ERIOKFIZDHES 5 EREBE L Vo L\mELRYE AT 5, RREUEDPD % C RORMPES, HEOD
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L BEDBRRE ], [T A7 FTORRBIEH LOH], [/ F 2 78R VDRT |
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HEERITTRERNTA—=F =L LT, IN%IETS720ICTable 81271
37 — A% %E L7, Casel &Case2 Tl, @ L/KFZEDHEREERE L
% (50~100ppm) Td 5%, FEREOFKMELY A D20, BWEEILKIEK
DGR EFFASLN 2R TV D, Case3 L BERLKE DR ER EEE %

Photo 13 BRRILK AT SEA e
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R (250~300ppm) & 725 &) IZERE L7, Duct with nozzle

BRI FRRERE, REE, WO W e R =
Fig. 2702, BR¥ahi & LC, BIL CIOREERE S Table 8 FEERSM:
% Table 912757 6 1@@1&2k§20%§‘i, ¥ A s Experimental condition

T HE 49 ey e gl o =R . Oxygenated water (35wt%) Temperature and
LRI R 6 — B ICREE S N, ENSHATICRRIE No. I;I:Irlr;g;atlrgiz& Dilufion- . » Humidity before
L7 B 4 > % — 0TI I, Casel 45 Magnificaion | "etion condions | yencrating

< < Case 1 | 50~100ppm 1/6 7g/min X 1h + 5g/min X 4h 30T, 40%RH

6lppm, Case27*85ppm, Case37°268ppm& %), o o 50~ 100ppm 13 3.5g/min X 1h+2.5g/min X 4h | 30C, 40%RH
BBLZFHERY) ThHole BEOFHE LY | Case3 | 250~300ppm 1 3.5g/min X 1h +2.5g/min X 2h | 30C, 40%RH
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Fig. 27 FRALKIMERE, WAL, WAL
H,0, concentration, temperature and humidity positions and results of BI and CI

Table 9 BI, CIDEIEHAT & fH
Setting positions and results of BI and CI
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TUBE OWEE S BT DRI - ZHIIES 2 & (5H20) X19%UTTHY, 2 ANVFOF 7 ML 5EsE
ESEZEI2L), ENOREOY—LERL 2RI EEZLNL, FFEREIL Casel HFI80%RH,
Case2 & Case3DFI60%RH & 72 - 72,

LR TEBOBIOK R4 A5 &, Casel~Case3 & D12, [WENFLEI] BLO [©~QENEE] OFFD
KA Y MIBIF BT RTOBUIREEEREMEZ IR L, BEEENZE LM COREAIRPGONL 2 L 2R L7z, —7,
Casel & Case2|lI BT [WEEF v E Ay MR (BEWGADEAL) |, 4Casell BT [GREF v Ut v A
(2R ENRIVIHD Z 1) » FERAL) ], Casel & Case3l2BWT [/80F U ZNKIVDIRT | ORA ¥ b THEZERG
BRL72A, TS OEENIGERIR GHRIFR) OZMTH - 72720, 2BR5 DAL ) H3P 7% CBERELKED
JRENZLK P o72lzb e EZ BN D, B, BIECIORRE KT 5 &, HIEIZERDYH - 25TV IL L BIAKE
%, CIDSFFEDHIEDMA T LETH Y, CIOFPEEME RIAERE o720 S OEBRSEM TR % g
T5E, FMHEOEIVEL, Bz 5L, Case2D#FRILKTE DIREE DMK EE A0 Br gkl g BE A AR D 5
HETOBRGERIRPHEONS Z L DR TE 72,

WERALKFIZ L ARG TR, WIREMOESE, MESCHE, MEOFEIZL > T, BRILKEORAER IR
BERIZOWCETH T 2 L ERH . EBROKE LD, S HFEELZZBCRTIE, #ERILKEDOHZRE NS0~
100ppm T, EA - PREFEEFIASSHER], Ryl OMRE D60 % RHO ST, AR ENELNL LB L7z, L L,
ZORFAIFRMBRE S, MBI LTI TREGRIEON W Lo TR N, FEMAL, Bl
W2 WL OFEEZ 5 NI4T COtE R GBINRGE: &) 2 HETT 2 LEMEDIR SNz,

6.3 EMBRFZEICET 3 IMEHABREDORE

Examination of Accelerated Test Method on Corrosive Effect of Building Materials

6. 1DIHH Tl 72 & ) ITRBHEANIMALHI T, EMOBELZEZ LT WHENH L, IO 02§
bFEDNE - TWEICBWT, EOL) BNEMDPBELL T VOr %l 2 ERT L L T7— 7 2 E£HTW»
bo —BlE LT, #ERLKFE300ppm®D T O TP 12 6IRF RTHE R A 200146 1) 3R L 72FE D, fLHE A A7 VAR
OFRE OEE % Photo 151278 T, HBITIEH T D ZALD 2 VX ) ICHZ THHMSEBRICL > TI 7 0B
HELTWL I ENbhb, BUE, E5ICETHEBEOEMRER 23 LT, Photo 160 & 9 % F v v /38— % vl
FEBLTWDLEIAHATH D,

Photo 15 B DI fL 1 RRER Photo 16  JEFMEASRIZN 5
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(Left; Test piece (facing calcium silicate board), Middle; Microscopic image
of test piece (control), Right; Microscopic image of test piece exposed to 200
times hydrogen peroxide)
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