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Bacterial Filtration Efficiency (BFE) at an
Increased Challenge Level Final Report

Test Article:  2,Pipette Tip Filter sample ID:HF069-48-20 (BFE test)
Purchase Order:  BI020211027
Study Number:  1465912-S01
Study Received Date: 08 Nov 2021
Test Started Date: 12 Nov 2021
Test Finished Date: 16 Nov 2021
Testing Facility: Nelson Laboratories, LLC
6280 S. Redwood Rd.
Salt Lake City, UT 84123 U.S.A.
Test Procedure(s): Standard Test Protocol (STP) Number: STP0009 Rev 15
Deviation(s): None

ul y: This test was to evaluate the BFE of test articles at an increased
hall level. A suspension of aureus, ATCC #6538, was delivered to the test article
at a challenge level of greater than 10° colony forming units (CFU). The challenge was aerosolized using
a nebulizer and delivered to the test article at a fixed air pressure and flow rate of 3 liters per minute
(LPM). The aerosol droplets were generated in a glass aerosol chamber and drawn through the test
article into all glass impi (AGls) for collecti The chall was delivered for a one minute interval
and sampling through the AGIs was conducted for two minutes to clear the aerosol chamber. The mean
particle size (MPS) control was performed at a flow rate of 28.3 LPM using a six-stage, viable particle,
Andersen sampler for collection.

This test procedure was modified from Nelson Laboratories, LLC (NL), standard BFE procedure in order
to employ a more severe challenge than would be experienced in normal use. This method was adapted
from ASTM F2101. NL has not performed a validation using the flow rate performed in this testing;
however, adequate controls are included to verify the reliability of this study. All test method acceptance
criteria were met. Testing was performed in compliance with US FDA good manufacturing practice
(GMP) regulations 21 CFR Parts 210, 211 and 820.

Challenge Flow Rate: 3 LPM
Area Tested: Entire Test Article
Side Tested: Small Port Opening
Challenge Level: 7.1 x 10° CFU
: ~3.1pm
Test Monitor Results:  Acceptable

Results:

Test Article Number Total CFU Recovered Filtration Efficiency (%)

1 3.8x10° 99.947
The filtration efficiency percentages were calculated using the following equation:

c—T =
%100 C = Challenge Level

% BFE = c T =Total CFU recovered downstream of the test article
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Viral Filtration Efficiency (VFE) at an
Increased Challenge Level Final Report

Test Article:  3,Pipette Tip Filter sample ID:HF069-48-20 (VFE test)
Purchase Order: BI020211027
Study Number:  1465398-S01
Study Received Date: 04 Nov 2021
Test Started Date: 18 Nov 2021
Test Finish Date: 24 Nov 2021
Testing Facility: Nelson Laboratories, LLC
6280 S. Redwood Rd.
Salt Lake City, UT 84123 U.S.A.
Test Procedure(s): Standard Test Protocol (STP) Number: STP0010 Rev 16
lone

Deviation(s):
y:  This test was to evaluate the VFE of test articles at an increased
challenge level. A ion of ®X174 i was delivered to the test article at a challenge

level of greater than 10° plaque-forming units (PFU) to determine the filtration efficiency. The challenge
was aerosolized using a nebulizer and delivered to the test article at a fixed air pressure and flow rate of 3
liters per minute (LPM). The aerosol droplets were generated in a glass aerosol chamber and drawn
through the test article into all glass impingers (AGIs) for collection. The challenge was delivered for a
one minute interval and sampling through the AGIs was conducted for two minutes to clear the aerosol
chamber. The mean particle size (MPS) control was performed at a flow rate of 28.3 LPM using a six-
stage, viable particle, Andersen sampler for collection. The VFE at an Increased Challenge Level test
procedure was adapted from ASTM F2101.

This test procedure was modified from Nelson Laboratories, LLC (NL), standard VFE test procedure in
order to employ a more severe challenge than would be experienced in normal use. NL has not
performed a validation using the flow rate performed in this testing; however, adequate controls are
included to verify the reliability of this study. All test method acceptance criteria were met. Testing was
performed in compliance with US FDA good manufacturing practice (GMP) regulations 21 CFR Parts 210,
211 and 820.

Challenge Flow Rate: 3 LPM
Area Tested: Entire Test Article
Side Tested: Smaller Port
Challenge Level: 5.4 x 10° PFU
MPS: ~2.8 pm
Test Monitor Results: Acceptable

Results:

Total PFU Recovered Filtration Efficiency (%)

1.8x10° 99.66

The filtration efficiency percentages were calculated using the following equation:

C = Challenge Level
T =Total PFU recovered downstream of the test article

c—T
% VFE = x 100
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Ganli Six Rd, Buji St, Long Gang Dist
Shenzhen, Guangdong, 518114
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Bacterial Filtration Efficiency (BFE) at an
Increased Challenge Level Final Report

Test Article: 1,Suction Canister Filter sample ID:CFA176-227 (BFE test)
Purchase Order:  BI020211027
Study Number:  1465397-S01
Study Received Date: 04 Nov 2021
Test Started Date: 12 Nov 2021
Test Finished Date: 16 Nov 2021
Testing Facility: Nelson Laboratories, LLC
6280 S. Redwood Rd.
Salt Lake City, UT 84123 U.S.A.
Test Procedure(s): Standard Test Protocol (STP) Number: STP0009 Rev 15
Deviation(s): None

Summary: This test procedure was performed to evaluate the BFE of test articles at an increased
challenge level. A suspension of Staphylococcus aureus, ATCC #6538, was delivered to the test article
at a challenge level of greater than 10° colony forming units (CFU). The challenge was aerosolized using
a nebulizer and delivered to the test article at a fixed air pressure and flow rate of 30 liters per minute
(LPM).  The aerosol droplets were generated in a glass aerosol chamber and drawn through the test
article into all glass impi (AGIs) for collecti The challenge was delivered for a one minute interval
and sampling through the AGIs was conducted for two minutes to clear the aerosol chamber. The mean
particle size (MPS) control was performed at a flow rate of 28.3 LPM using a six-stage, viable particle,
Andersen sampler for collection.

This test procedure was modified from Nelson Laboratories, LLC (NL), standard BFE procedure in order
to employ a more severe challenge than would be experienced in normal use. This method was adapted
from ASTM F2101. All test method acceptance criteria were met. Testing was performed in compliance
with US FDA good manufacturing practice (GMP) regulations 21 CFR Parts 210, 211 and 820.

Challenge Flow Rate: 30 LPM
Area Tested: Entire Test Article
Side Tested: Closed End
Challenge Lewel: 2.3 x 10° CFU
o ~3.1um
Test Monitor Results:  Acceptable

Results:

Test Article Number Total CFU Recovered Filtration Efficiency (%)

1 1.7x 10’ 99.99924
The filtration efficiency percentages were calculated using the following equation:

Xr £100 C = Challenge Level

C
% BFE = C T =Total CFU recovered downstream of the test article

" Sponsor:
<§J/Nelson Labs. crelses Gron
A Sotera Health compasny ‘é'%‘iﬁ"g": I;g;t?g
Zhonghaixin Industrial Park,

Ganli Six Rd, Buiji St, Long Gang Dist
Shenzhen, Guangdong, 518114
CHINA

Viral Filtration Efficiency (VFE) at an
Increased Challenge Level Final Report

Test Article: Suction Canister Filter ID:CFA176-227
Purchase Order:  BI020211027
Study Number:  1472903-S01
Study Received Date: 04 Dec 2021
Test Started Date: 11 Dec 2021
Test Finish Date: 15 Dec 2021
Testing Facility: Nelson Laboratories, LLC
6280 S. Redwood Rd.
Salt Lake City, UT 84123 U.S.A.
Test Procedure(s): Standard Test Protocol (STP) Number: STP0010 Rev 16
Deation(s): None

y:  This test was to evaluate the VFE of test articles at an increased
challenge level. A suspension of ®X174 bacteriophage was delivered to the test article at a challenge
level of greater than 10° plague-forming units (PFU) to determine the filtration efficiency. The challenge
was aerosolized using a nebulizer and delivered to the test article at a fixed air pressure and flow rate of
30 liters per minute (LPM). The aerosol droplets were generated in a glass aerosol chamber and drawn
through the test article into all glass impingers (AGIs) for collection. The challenge was delivered for a
one minute interval and sampling through the AGIs was conducted for two minutes to clear the aerosol
chamber. The mean particle size (MPS) control was performed at a flow rate of 28.3 LPM using a six-
stage, viable particle, Andersen sampler for collection. The VFE at an Increased Challenge Level test
procedure was adapted from ASTM F2101.

This test procedure was modified from Nelson Laboratories, LLC (NL), standard VFE test procedure in
order to employ a more severe challenge than would be experienced in normal use. All test method
acceptance criteria were met. Testing was performed in compliance with US FDA good manufacturing
practice (GMP) regulations 21 CFR Parts 210, 211 and 820.

Challenge Flow Rate: 30 LPM
Area Tested: Entire Test Article
Side Tested: Closed End
Challenge Level: 5.6 x 10° PFU
MPS: ~2.7 ym
Test Monitor Results:  Acceptable

Results:

Test Article Number Total PFU Recovered

1 2.5x10° 99.9955

The filtration efficiency percentages were calculated using the following equation:

T -
100 C = Challenge Level

c
9 =
%oVEE c T =Total PFU recovered downstream of the test article
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H,0Stop® @KH MBS EWARTH LS, TRNERNA ERRE, I
TR RIARORFEBLBALN, MTITREBSER 1T S MERAT,

THER:

#Hes Hi? (mm) EE (mm) WENA (mm)
CF026-60-10 26 6.0 M3 E 10000 1~/ &1
CF026-63-10 26 6.3 M E 10000 1/ &
CF038-48-05 3.8 48 SRk M85 10000 1/ &
CF025-25-10 2.5 2.5 HIKE B 10000 1~/ &
CF027-40-10 2.7 4.0 HKE B 10000 1/ &1
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4Tip™ Pro IRSKIRERAE R VIR E MBS FLIRZER
BIERRERA, HBiEa8mtRiETFiaER.

FLIRERENE 40%-45%, SUmig—
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4Ti pTM M Sk 38 s ST

O ZFHIMEATMEIEE, S 10 pL. 20 pL. 100 pL. 200 pL.
1000 pL %

® X DNase/RNase/PCR &I, TH/ER

O RAFLE, RIEESRREURT

O BENFEYE, MRAANRTERLS

O Bigit, AERTELEER

4Tip™ IRKIRSIER G ANBE D T2
B2 (UHMW-PE) ARE, SRR
TZmImek, EEBENEKE. K
GRS SRR B — B R E I R,
HRFTREMERNBEF RSB RS

RY55
O ERPKF<0.15mm, FHEERTZIHINIER
~
-
-
4Tip™ BLET
BBIET 10 puL Rk 20 pL sk 50 pL TRk 100 pL Mgk 200 pL MRk 500 pL MRk 1000 pL MRk 5000 pL &3k 10 mL W&k
®=1.4mm ®=1.8mm ®=2.5mm ®=3.4mm ®=3.8 mm ®=4.7mm ©=6.0 mm ®=7.2mm ®=9.0 mm ®=14.2 mm
| | | |

OIOONOLIONICE Y X
ITHER:

s HZ (mm) EE (mm) #L12 (um) ERMR {2k
F10-14-16 1.4 1.6 10 10 pL SRk 10000 4~/ &2
F10-16-35 1.6 3.5 10 10 pL SRRk 10000 4 / &2
F10-18-35 1.8 3.5 10 10 L 8%k 10000 1/ &2
F20-20-35 2.0 3.5 10 20 pL Sk 10000 4 / &2
F20-22-35 22 35 10 20 pL Sk 10000 4/ &2
F20-25-35 2.5 35 10 20 pL Sk 10000 4> / &2
F20-28-35 2.8 35 10 20 plL &SRSk 10000 4~/ &2
F100-36-35 3.6 3.5 10 100 pL RSk 10000 4 / &2
F100-38-35 3.8 3.5 10 100 pL &Rk 10000 4/ &2
F200-41-35 4.1 3.5 10 200 pL 3Rk 10000 1/ &2
F200-45-35 45 3.5 10 200 plL 78Rk 10000 1/ &2
F200-47-35 4.7 3.5 10 200 pL 8%k 10000 4/ &2
F500-61-35 6.1 35 10 500 plL &Rk 10000 4/ &2

F1000-70-40 7.0 4.0 10 1000 pL &SRSk 10000 4/ &2

F1000-72-40 7.2 4.0 10 1000 L &SRk 10000 4/ &2

F1000-74-40 7.4 4.0 10 1000 pL 78E% sk 10000 1/ &2

F5000-90-40 9.0 4.0 10 5000 pL 3RSk 5000 1/ &

F125-35-10 12.5 35 10 5000 pL FEI% Sk 5000 1/ &

F10000-142-40 14.2 4.0 10 10000 pL &SRk 2500 1/ B
E
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ATip™ 1S 7RI REMR ki8S

ATip™ B 3K 8w
AARLEN 2 BECHE, FREBILENS um, FRABILEN
10 um, EEEESUNFEN, 1258 T R RRNEES.

4Tip™ JE M AR IR LIRS

AT NERSAR BRI RE, EE@IET UHMW-PE AL
rE, WETBEENZILEMNR, TEREMEER, TEEFHIA
RS F, RNZETSE, AIMAEMIRITHRERES,

ATip™ Bk AR K78
R T B9 TRIMEERINFKY, RIFSAR, BILERRET R,
BEFTKBES. BAHTANES, HAMRE, FES 5-10 KKEE.

4Tip™ R IED
ATip™ B IE 25 A UHMW-PE HBERE0FOKY, [IES AR

WERRTS T, FEREH#NBRER, BAIP LB RBAR RIS jowon ) b
fho B REBIESERKAIBGHYT B A, E w
TEER:
3% B5S BH1E (mm) EE (mm) #.1Z (um) EAMR 2k
DF10-18-35 1.8 3.5 10/5 10 pL FETm®sk 10000 4~/ &
4Tip™ SBMRSLIES DF200-47-35 4.7 3.5 10/5 200 pL 7SRk 10000 4/ &
DF1000-71-40 7.1 4.0 10/5 1000 pL #Sm%k 10000 4/ &
AF10-18-35 1.8 35 10 10 L FETI®sk 10000 4~/ &
ATip™ SEMER R SLIE AF200-47-35 4.7 3.5 10 200 pL &SRk 10000 4/ &
AF1000-71-40 7.1 4.0 10 1000 pL #ESm%sk 10000 4/ &
CF10-18-35 1.8 3.5 10 10 uL FE TSk 10000 4~/ &2
4Tip™ Bk IR KRS CF200-47-35 47 35 10 200 pL JE™MKL 10000 4/ &
CF1000-71-40 7.1 4.0 10 1000 pL #ESm%sk 10000 4/ €
EH
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%, BHETHB RS, RN S
gy, W 77
LIEp | s
® PET MRS, BiLSaRARESRERER
® & DNase/RNase/ A& DNA// REE c=
® 126 1mL-50mL £ RS HEEIET \
9 . 7
ITWER :
=5E b0 H® (mm) BE (mm) ai
SPF030-100-X PET 3.0 10.0 10000 1/ &
SPF046-100-X PET 4.6 10.0 10000 4>/ &2
SPF057-100-X PET 5.7 10.0 10000 4>/ &
SPF060-100-XW PET 6.0 10.0 10000 1>/ &
SPF065-100-X PET 6.5 10.0 10000 1~/ &

EH

= Wk rE sk e
Iﬁ*ﬁg{ﬂgl&\
@ URE/IHES, ERAEE 0.5mm, =RIEE

+0.0Immo,
@ BETHZFHKE. AMERZERNGA. FeEN A

EERBIWE&E,
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AR
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Hi7K [ FIKTEiR

biocomma® Hik iR & AT k. BVAHNFLEIRE, FKMBIRE
EEIRHRLE, SBRIEREE, BTKARLE,

[El#8 2 EX i R

biocomma® EI#8 Z itk i25 Bl E mHAIEHRE A TIEE, EF IR
%, RIEBROERZREE, RUNTHERNRTXRES, EAFE. R
wITHl REEFATIFREES @Y HRATKE, ERS PR
B FEZEERAE amhE R Ao

F AR ETRR

biocomma® ¥ = T iR 5 AL 219 —BY UHMW-PE FRA4 KR4
B, FHERHLE, BEERENFKE, ARMRERE, TERTE
HEA. FUETR. HMEREI D B4,

EERAE L TR

biocomma® #ZE2iZEX ik It DNase/RNase/PCR #I#HIF, FLIZAIIE 20
um 2% 50 um, BEMBIREFHIL B FIZERIREX 2 i o

Oligo &Rk Ttk

biocomma® Oligo &Rk NERK %Rk, ATF Oligo =R, E
ERRM CPG Tk, EEIML, RIEEHERBE, XON=RERN
RREFEE, RRRAILE, FRIEEKRIRTS CPC BRI FTH R,

[E 48 & B iR iR

biocomma® EHE&ERKHIR, FHENREY— UHMW-PE R EHRE
B, BEREEIMNL, RUMNTSHERNRTERS, RRE ZHER
AR,

- ol -H
R - E,‘ < “w
- "'{ -__ e -"_r
:"_g‘t #J.-—ﬂ. ot
- .'"‘-' o
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BTk IERS (Dissolution Filter) ERFAYIAYH
NRZG R TR, SRIeEAFIMEILE, TR HATF DNA
BN EFENSE, TERAYMPN.

SNRSEE, RS, TEH;
BERER, NALECESY, BECESMMANES;
WIEMREF, BEDMITH.

s HEMIR. HPLC AREEE IS R H A8,

IFA110-4-1 10.9 6.4

IFA065-8-1 6.5 3.2

IFA064-16-1 6.38 1.6
Tl
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AZRESR | SBBIRS

Dasang® EF R ERBERABEN FERZE (UHMW-PE) REMMK, SILRE, SS4E, TRETSMRME.
BREAHARKRE. BY. K HFIES, RERELERR, EKIREERHF®.

aﬁl“!

ZFC100-06/06B ZFC100-06/06B ZFC200-08(H2 /%) ZFC200-08(3A ) ZR/ZX1101/ZX100 ZR/ZX1101/ZX100 AW20-02BCG
ZFC101-07(FE/R) ZFC101-07 (3 /&) (BE/R) (3RR) ANK AV2000-02(K#L1Z)

8.:0000,

AW20-02BCG VFEL(BERS) VFEL(3RBR)  VFE2(BERT) VFE2($RF) VFE3(BER) VFE3($/R) VFE015B01
ANK AV2000-02(/VEL1E)

f‘@!@l!!

ZM101H-K5LZ / ZM131H-K5LZ VFE20(3/&) VFE10 AW2000-5000

0 o | 9o

VMD07601 VFE20(RER) ZFC050 AFR/BFR ZH10B/ZHOTB




iR

Dasang® U/ AL AEIE, FLBRERAIEIE 80% LA L, ESMERLF, AIEEANIRE, [TZNATHRT. B
JUKIL YAMAHA. JUKI. B3iZ. @JF. =2, PISCO. IFIR. SONY. SUZUKI ZREM F IR HE 4.

CM402/602/212 Bm221 1086289282 Cm202010DC181502 Ht121 108111001801 MK-N421PTF-BF MPA V1045908018

I P RN

MSF 1080709582 MSF 10729975 MSH 1023710012 Mv11 1042710035 MSR 1046719117 MSR 1046719128
.4\_~
MVMK-N421PTFB30 NPM(& NPM(58) NPM(Z1)

MPA 1045904018 MSH 1024710012 Mv1042710035

FeH LS IFE LYISYNYC




FUJI 5/ HLd s

¢5D<)1"'h!h' ﬁ’!siﬂ _ s‘ﬂ"

Cp4 MPH5050 Cp6 WPH0930 Cp6 WPH2030  Cp7/CP8(#H) Cp7/CP8(4) XPF C2C2PA3020

‘a" ;Fb F‘:;'.l 2 ,1"”T_ &

H30237 NXTH12(3k) Xh00800 IFB027/032/038/040 Cp6(#) Ip3 H3018X Ip3 H3019 XP H3022L

/’ 7 @ o 'Fl'

NXTO08(k) XH00120 NXTHO1 NXT HO1 AA1FZ04 NXT HO1(3k) XHOO1 NXTH12 Cp7(5H#)

o 80 00080°,° o°

NXTHO8 NXTHO04(3k) XH00400 Qp3 H3022W Qp3 H3021W p(y) Xp143 GFPN1150 XPF GGPH3020

JUKI &/ ML 848

2000-2060 710-760 2070/2080/3010/3020/300/ 2000 E3153739001 SEE0602 750 VFL- 44
E3052729000 350/FX-3/jx&%! 40046646

HEMR s

° & 9 /0.

HITACHI G5 HITACHI G5
YAMAHA YV100/YG/YS#5! SANYO TCM5000  275B572/6301547459-1  225A0045/6301718392-1 ~ UNIVERSAL GSM/5588 SAMSUNG CP40
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ARRT U EFRIGEERIRED, HERTUARMERS
g EMIRE, HEJUESBRATRHBRIFRMMNTER
WEEZENRETE. HESRE ZHNRTEE, NWERK
BOMENRET], BHEERENSEMEBY, HERIEMEEE
[EpIRE Lo

AMEAE, BN EERNEREFSELLATESHE. &
BERE. ME BEAKRES. EsSBHAMSERE
wﬁxﬁmﬁ\mMEEERﬁﬁﬁﬁ%E%EQ

e

O ARGk ETEVELAIENSHRRRAK
O TZ%i#: SIRE, FESM, TRNREETE

TAbEE

' nnnnnnnunnnﬂ
MRS

L1
© BIEET: TlEHKT, FHIRME 20dB L ' L
BRASEH:
HAE A
—4 s =5 a5y
BLER DL (mm) G1/8 Gl/4 G3/8 G1/2
BYEELL (mm) 7.0 7.0 13.0 13.0
R SEEL (mm) 34.6 34.6 84.3 93.0
FAERZD (mm) 15.8 15.8 24.5 29.4
_ 3BTV E 20dB Lk
|MBE TN .
M 75 7% JB T 12705-2016 SEhiEAE2S
THES 0-0.6Mpa
TS TN =5
IERE 0-60°C

DSP 2 AT DSS BT LAY DSU — &R B &5

REEREAS

DSE #kRE AT
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8 g
7 g
13 <
B B
9. 00
37.50
g 8
< [
S S|
10. 50
34.00

EREMKRETZSENRERANER, RHOREE
KRS, WAETENILRENEAER, NAFRMS
SRR (AT,

e

©® PEREIET, BEMA, BEFRRYG
O AIERIMEMIR, HEFBRIRITFR
O RAKER, BERREK

O TZERTRAE. NEE. kEES

6. 00
‘ W
®5.00

7.20

35. 00




TE Flzw
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ERZErmEE s RN ES
%, AIRIEGHINAE, RERE
R R M REFI B AN L 5

FLpREE
20%-85%

FHIRIE srrese, eRxELs

[ EFHER EH BRA M@ EF #e &=
FRAE Rt FFEHY T T Wik 3R BRs3
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TE i 80 R B2 B [ A

TK AL IR E I

RMEERRERENETRESD FERIE;
47 FEE 1S09001:2015 FREEEERIAE ;
FETARE, 5= AR ENRES ;

SEMESR, BRTEHENFKRAFRITER.

BE. IREEIE

I LURIEE P BRI RRR TS, RS ERE
K. MES. SORBENEREE. RIFEL. BUMRE
SLWH), FEABDEDEIRE, FHIEE FOA RRI AT,

KB IE TN
REEMEMKTREREH, BHREELERS, BETE. KL,
BEBBHRKN, T,

1 FIERREAINESER.

BRA [ ¥ RIS
BEIESILENEEE, EEKRBRNERENS, R
IRERE, RABFRBR.

PE ik /| EF&

CommaFilter® PE 1k / HEERAIBRERTEFER, LIARMEH
E &, #M % 100*100mm. 150*150mm. 300*300mms.

. 300*500mm. 300*1000mm ¥

EEETIIRE
W RENBIEE, BREMEE 0.5mm, P=&mEE £0.01mm,
BFaZ8RE. AMERERNGN. SEfBSASFSEETI L
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ERFTNSABERRERA,
HE R EYREMIBITE,

S
-‘4
=
3
3







o

38

L
e

5
i
B
2
HY
4t
T
5
4
G5
Z
I
Z

=ZHIE N NT
RYELEYMEARABIRAE]
——  Biocomma Limited ———
Mhk: SRR X SEEEE R X EZRER 12 SPBECIFFAWIN 12 45 14 # 1401-1406
TEL: 400-878-7248 WEB: www.biocomma.cn EMAIL: info@biocomma.com
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