wO 20207151602 A1 |0 0000 Y000 00 0

(12) RREFS1EE

19) t- SR ENIR FEF 2R 0

=

AR EFRER 1
00O OO0

br B _
3 4 )?ﬁ = 10) Efr S
(43) ElPr 2 H WO 2020/151602 A1
2020 £ 7 A 30 H (30.07.20200 WIPOIPCT
(5 FEfrEFHES: (CN). HEZIET KZF(EAST CHINA UNIVERSITY
GOIK 3/04 2006.01)  GOIK 15/00 (2006.01) OF SCIENCE AND TECHNOLOGY) [CN/CN]; H1[]
NS = /Za N > = .
Q1) EFRRIES: PCT/CN2020/072882 LW BRI BCOM P g 130 %5, Shanghai
) ‘:? 20037 CN). % HE I A2 5 5
(22) EFRHRIEA: 2020 £ 1 A 17 H (17.01.2020) # & %X BT (QINGDAO INNOVATION INSTITUTE
(25) Eﬁlﬁlg_g ;:PI OF EAST CHINA UNIVERSITY OF SCIENCE AND
26) g E ) TECHNOLOGY) [CN/CN]; T HE LA E HF S W
(26) MR RS I Ly B I B 29 5 L AR 8 0k K B 1606 5
(30) 7L JZ. Shandong 266061 (CN).
2019201217447 20194F1 9241 (24.01.2019) CN

(7)) RIFA: £ B HAE K IEEES
R 4> B (SHANGHAI GUOQIANG BIOCHEMICAL
ENGINEERING EQUIPMENT CO., LTD.) [CN/CN];
W E b T 2 5 X% #6055, Shanghai 201413

(72) BB A: 3K BB (ZHANG, Ming); + E L ¥ ™ &
I X M B % 130 5, Shanghai 200237 (CN). &
H| (TANG, Yin); 1 [E L i 7 18 L X M B 2%
130 %, Shanghai 200237 (CN). & R i (ZENG,
Liangping); ' B ¥ 17 4% T X Bl 2% 130 =,

(54) Title: COMPOSITE THERMOMETER FOR BIOREACTOR, AND BIOREACTOR
(54) ZRABTR: — M T AV RN S RTS8

(57) Abstract: Disclosed are a composite thermometer for a bioreactor and a bioreactor, pertaining to the field of biotechnology. The
composite thermometer comprises: a main sheath body provided with an installation hole therein, a thermometer being disposed within
the installation hole; a first seal ring further provided at one end of the main sheath body, an inner side of the first seal ring pressing
against the thermometer, and an outer side of the first seal ring pressing against the main sheath body; and a locking member provided at
one end of the main sheathbody close to the first seal ring, wherein a locking hole is provided in the locking member for the thermometer
to pass through, and the locking member is sleeved on the main sheath body and presses the first seal ring tightly against the main
sheath body and the thermometer. The invention enables a bulbous glass end of the thermometer to be directly disposed in a bioreactor
and have a direct contact with a liquid in the bioreactor, thereby improving sensitivity and accuracy of the thermometer, and increasing
calibration and measurement precision of temperature testing systems.

(67 HE: KK AIT T — 8 T AW I N & 84L& B R AP e B 8%, W R AR R
. BAE: PETE R E EARNIT T KRl ik e LN AR Pk s B AR —
UL B B L PR s B A R T TR T, PR o ) e i A AR T g
BT PRy s BRI ik o B - T B, P SR B ) TR
PRl TSR TERENBYE LA L, IR S —EH RS R TIrid & k5 prig
W P vh o iR BV B I A B R W E AL AR R N AR N, IR AR RN AR Y AR REAT B
BEIN TR A R G MERGRE, S IR AR SR 2 S I R

[ L& 5]



WO 2020/151602 AT |10 0000 000N 0

Shanghai 200237 (CN). & 2 (ZHOU, Zhen);
v T A XM BE 2% 1305, Shanghai 200237
(CN).  3R18#8(GUO, Junfu); T [E i iiixiC
X MFBl % 1305, Shanghai 200237 (CN). MEH
(SHI, Xueke); ™1 [F i 17 4% V0 X # [z 2% 1305,
Shanghai 200237 (CN). 5[ i Z (GUO, Mouzhi);
o E b 4R D X M B 2% 130 5, Shanghai
200237 (CN). 3K £ (ZHANG, Xin); ' H F
T 44570 X M Bl 2% 130 5, Shanghai 200237 (CN).
7l B2 (KONG, Qian); ' [H g T £ 1 X 1 Bl
%1305, Shanghai 200237 (CN).

THREBEA: EEMAOMILEFNAREBESH (&
iBE1) (SHANGHAI SHUONEE INTELLECTUAL
PROPERTY LAW OFFICE); + E I i 77 /i &<
BrIX 4 Bl B 2966 5 B #% 302 =, Shanghai
201203 (CN).

B EEE A EfH, ZERE—MRENER
{747) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, I, IN, IR, IS,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR,LS,LU,LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, WS, ZA, ZM, ZW.

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .



WO 2020/151602 PCT/CN2020/072882

—HRATLEUEEBHEALBERE N EBRER

AR AR
ARG R R AW H KA, LR T A A R B 0 m e R A
Fo kR R %

FXER
WK, £w hF L EEREF P AEGERERLAL, BEETH
o4 F AR EIEHR E KA B A A
BEREMERIART, BAROBELALEY AT RNIETEHLEHEL
R L AL R AR A, *IEHRERBARE Z WA SH ALER R, b4
MR R BRKATHEMRAAER . Bk, £WR B NIERZRORZAAN Y
BN, AR HNEFIR SRR ELEFRALEXT R, TUADAR RS
B2 AR5 R EAR T F 22 F R IRIBEARN R RAITIRE, AR
M AR AR EAN, RIS SRR E
BRI ER ST R, RPRTE. AREINERLZER £
L BIER W T ik, ROR RARE BB G LT AN B & ARG B AE R AR R
18, SR RIEENIE R AT
BEFTRE AT, bTFE 2 ARRBETE TN RY, £ EHE
Mz RALZ B AT AR — O Rfaf )k, I LAMR BB RAAKRAKANE &
$heHF 0.1MPa £ £ £ 5894 E, 32 K EARE AT RIEFIBIR AR E TN
HE A B B SRR 2 A 69 K R ATIE A9 3
W T BB AR R BT MR B S B A, 58 B A KR AT IR B T 5
LEMB AR, BENTERALEEZRITRBEMRTHEDR L E LT —/A 4
o, KA—ARMEIFGEEZEHENEN, G EERIMGIH HHAR A



WO 2020/151602 PCT/CN2020/072882

FEHEMBTEREEH],; BAEENENRERALT, B ERARERA
9 38 KR B AR AT AR A

BTG ERARBETAEMBEEHREL, BETRAT2AEET, £
A m BT BAGR M 6y i AR R R AT A, ARRIR T IBA R 2B E
AR BB, ERNSAEETAE, KT ARER T 69460 R 8% f 5
B, READ R RNITE 5N Z AR

XARE

AEZRAH B ANARSE—FATAEDREEGASRRE T EDR
R, BETHFIBOHRBABRELALEMRREEN, FELEMREE N
RAFITHIZER, RS TRETOENZHEFREHE, KRS T RER
M) 7 G AR B kA

AERAFAREGHERK T 4T

— M A TAMRLEWEELSTIBE T, A FEIK, TEHFEINKRNA
FRA %EIL, EREILANRARET; AV E IR —RTRAE—F
HE, AL —FH B0 AMARE T ATRIR BT, Pt % — %3 B a9 dkdE
TR E IR, AP EERFLEAALE —FHB 35188 U844, FTE
BEHLEXAERTRETFINHEI, MEASEHRATERENEFE IR
L, AREG—FHBERTHAFE IR TEBAT,

ABARTEF, BAREHEFE—FHBENRE, P—FHBRBREL
BET B EIRZN, RATBE TSR IRIMGEHELR; BTHE
B REERGF OGP E RN, LRE TR IBE ARG EZRELLY
B REBEW, AE5EMR T E NIRRT EZER, /5 TEETHER R4
BARBE, AnRS TREANRRGIRE 5N E R

B—, LOFERAEMRREIT LE ZFHE, AP ZFHE I



WO 2020/151602 PCT/CN2020/072882

M 83 T AL 4P B 24K,

AR FTER, BAH _FHBG IR, TATRETE5E KRN
FoREH, W T EHTER

#—F, EBETMIERARE, AP EIRNTIRE BATK s
RILEBOEMN; TAEEN—BNRETHAEAE —FHE, HEEEMNF —i%
WETHAS ZFHE,

ABRFEP, BFEENRE, BT HF—FHEB., F_FHBE5EE
MR, EERGTEHBRTRA, BT BT RAGTR, Hio
TiRE e AE R

#—F, A

i

R ZH R E TR —SRLRA LT, EEF AR
ARTRETT I EZENE, TRBE TR RE ALY £ TIREH
Tk BE e —m, PrkmE ey —sia X TR ES
AFERFTEPR, BIEFHRE, SREAL A RTS8 T 34T
PRAP, BT R ARIR Y VT e
#H—F, AV EIRZENAEFN—REXAATED, TERATE D
BT B EARGKE T @I R T AT A B AR
ABRTEY, BAETHIRERBTRBREAADGOOLE, @i
BHEONRE, BAFRTABURIBE AP EIRNGEE, RTFTAD
BEITAELEMBR L ERNGENEE, E&EEEANEKNRKRE, AFR
FREAGRE, BTRES NERERERETHEIBIAGR AT, R5EELN
o) R E R

#—F, FAEFELEFRAARET D, HAARGOBHEETHRA

TEFIRTITEEYS,
AHERKTEF, APFRGEMREAENRIEETHZE, WLE
RTES, BERIFEE TR, L5208 E 108 B EER, 2T A



WO 2020/151602 PCT/CN2020/072882

P AR
#t—%, AP ELREERA R TRELR L E AR LGB 24, ik
B 2 AF S AT A BUR 49 — MR E T AT RO B ARG I, PR A B AR IE B

BTl A B A — MR E T AT RS B AR

AFRTGEY, BLBRLZHNRE, FATALEAMEY £ IR R
EREEE, RO THEIREHGTR, BReohTEBETRNGTHR, i
TR BT e AR T

#—, PR E R AT & AT R e P B AR BRA SN EHE, AT

SN 3 B A S B T AIREE A BT R B ARG M B L

ARG EF, BANEHNBGRE, FAFEEIRELEDR IS G EH,

#—F, AP ETRGIES R PR A ER; TSR AL R TH
A RFER T EIR, FRMEALE —FEHBERTHAEER A E L
RZ 18]

ABARITTEY, BALERGIRE, B, BRETE5E RIS K
FH, #—FRATAEABWREBHEFZ L,

AERHMANANGZI —LETRE-FAEMRMEE, O RSB KAK,
TR B ARLEFRAED, FrkEo LR MR TEAMRERGAS
AR .

ABRRGEF, BLHEH 5 —FHBAWRE, F-EHBRBREL
mET 5P EIRZNE, RATREEFTEPEIRZIMGEHER, BIHE
Bt REAERBA OGP EIRA, REETHIRERRBERRELLD
REHRN, FE5EMRILENGRAKEITAZER, RS T BETAN R 8
BARAE, AR TEEAAN R ARG FRE 502 &%

BEaAHRAML, KRERFARBYG—FHFHTAEVWR RS MELHERZT
Fr B LB EHATH &



WO 2020/151602 PCT/CN2020/072882

1. BAFORFBORRBERREALEWEREER, AE5EMWAREN
R AT A AR, R T RA TR RBE R AE, KRS TR
H i) R bR 2 B N A

2, MBI EEMIEE, WhTE—EHE., F_EHBEEATZ MY
R, EERSMFHBRTRAL, BT RATRHNGTR, ¥ TEETHY
A& M

3, B F—FHBEFE _FHEWNRE, UARMEHEEEENES

AL, BB BT RDG T, W T RE TR TN, RS FHEBY
Ao, AE_FHEBWKETEZ T, REGNERFEIARE ST EET
S5 EIRZAME REH, WhTAEAWR L BEHGTE

BABR R EE, FATRAEBZAREFE IR R EEE T,
BT HFEEZREFNGTRE, BEdmmo ) TERATRITRE, o0 T I8
Y e

5. B EHERE, FATHFEIRSLEDR B ENEH,

¥ B 3 BA

TaE¥ AR L E T XN, Z26MBEHLARKREE®RT X, SS—FATED
B R HGESRIBE T MR BB LR, HRMFE, REAXLRAT
KT kit —F 3.

HIARERH AR TEMR L EGASABETHEHTER,

HEART L : 107 E 24K, 1L, 1254, 13ATEQ, 2085
i, 3LE—FHE, 2.5 _FHE, 335FHE, 408054, 41853, 50.
B, 60.2E, 70.82%, TIOURE 2, 80.B &1,

AHREH T X
AT BFERBLFAE AL AP RIAH BT GERTE, T ot

5



WO 2020/151602 PCT/CN2020/072882

PRI EBLIA RS A A G ERE T XN Bh 5 Lk, T o e BRI
A RF R — T, ST AMBEERARAAR KRB, AR eE
FERNEGATIR T, L AR X s i B R AT A6 M B, IR AF A6 5 5 T X

A EEEE, SEPRTERRETET 5 AHTEEXGIS, EA
FIREEMEN F RO EIREM. Fo5, MEB @R E@TEM, EHRREP
BB BRGNS, RFERMLTT EPH—A, RIURE T P
B—Ao BERLE, “—A7 FIREFT “A—A7 , &TUET “5F—A"
SRR R/

ARIE R AR — AR 0, BT, —FRATEDRES
WARLR AT, 46, #EEKRI0, ¥EEZKRIONKER, £ EKRIONEA
230, ZEILINELKE T HFRESF B EZRION, LL2EL1187 3%
FHE ERI0; ©EILNNEARET20, BET208% KPP E ZKI009—35
F AP EEZHRI0N,

FEEIRION—3HEA F— B3, KEHRPP, P—FHE3REELE
P EERION A%, F—FHBIAFREK, FFHBIGNMIKETRET
20, H—F3E3169IMIRE T I B K10, FPAEY E £KRI1089—35:83 % —
FHBEIFTEAEFEZRIOERZIT20Z0, FATHEIARERLTZ MG
%3,

FEIRIOFLSE —FHB389—3515 A 8 X440, PP R 4055 £ %
—EFH B389 LM SR 4087 A TR 205 e 81 IL41, BUR 440
RBEIRENEZKRIOL, HFHBE—FFEIEE THFEEIKI0EEET20Z
B, Bpa R AR08 A AP R AR08 — 35 TR H, AR H0LRES B
FARI0EE, SR A400 B % —FH B3R R AP £ K105 84 +120E,
B ARFEHPB P, B 200 K I AR SR E A B ERI0NEE 35, IR

JE 2009 3 35 08 B A P B ER108) 235 B 3435,



WO 2020/151602 PCT/CN2020/072882

AREHwpF, BIHEHA05 F—FH B3R E, F—FHBE3RBIK
FBAERET20E5E K100, FIRTHFEEZAKRI05EE 1202 106 F 4 &
Ky BKR B 205 EARRIT 269 ZAR10A, BPIRE 2069 335055
Re b HABRE AR EAKRRN, 5 RS REN G IRAREAT AR, o
TIRAT200EM R K EARAE, AMIREG TRELNRLWIRE 5N EE
bk

Rk, B EZHRI105 80 %402 W5 F EIR50, 1% 4408 A TR EIR
508 % T#E K10, #FF—FHB3ER TEIRFRS0L 7 £ K102 M BP
BEAA0R E AP B EHRI0LH, RBFERSOE G E LHKI0, F—%F3HE

RS R R T RIRS0. 5 £4K10578 4 71202 1],

WL ERIRS0MRE, EFRS05RBEH20Z M RGEH, #£—FKAT
£ R B EIER,

AP, b TIRE 200 AREM, P E ZARI05E L EIR5089 — M TR
HHE—E%®E, RRS0ELSPEIRION—MEHFE L %R, L% a5
A% EmEdR, F-AEEHE5E_ERHRGETE ALK, ¥EILKIO,
JEIF505 8 B 202 A e s — A A T amF —EH B3 W ; Rk, #F
—FH B3 EE A AR, AR A0 ERS0OREE AP £ EKRI0LE, #
—EH B3 45 B BT 3R3E T R IR50, 472 £4R105 847202 0], %—%3HE
3143 TH £ EKRI105 3 Z 71202 18], FIRE 20547 F K102 1089 % —
KRESH, H—FFB3REERE 205 EFR50Z 18, FIREA205F £
K10 18 69 % =K E 3t

AZPIP, R0 FTERB IR ZRBLEEFEETEET &
BAEFEIARIOL, Kitdh, BIRMH408 8 RFE, B 4404 ARsGEZ A
FEEIZARIOL, B RHFI057F 2 RI10Z A 69 R sk, TR %A
408 B % HAx T



WO 2020/151602 PCT/CN2020/072882

Rk, ERFERPF, HREA2005 X T EHARELEFE EZHKI
ME, $—FHB3RBBARFRELRET20LE; #—F, Y8EH405
R A BRI, 808 A44403L 4895 38 iR B 205 47 B 24K10Z 18] 49 24
R, BT BET20E A AT @ENGT R, i TIRET20ESE K10
Lagfe R . F AT IRA 20894 E B, AT AR 440, BAEURE 2054
B2 IARI0Z M e £ R, B R IEZ 2009845, LEFH R 4407 B,
AR A T,

ARAE AR AR — AP Rap], B, —FATAEAMRES
AR E T, AERFIEH AR AP AET H =K HE3260 580,

B —F R e AR L, RGP, EOEERAERET20LG% =
FHE32, F FH B IMIAE T L 2/KI10; B3 F = FH E3269 75 4m,
RITIRET2055 2 ZHRI10Z R % R EH, W T EHT M. BhH,
FEEIHRIONTFERATE ZFHEREGEAE2, F FHE3269 RMAES
WA IRE20LE, HF FIT B2 T EAF 1269 B L,

Rk by, WBEIT2009 M BX A EE60, H#E ERIONFRAE LRI
HIBAEAF2; EEO0H SRt BIIET F —F3H B3, EE600 5 — R
WET H _FHB32, BAEE600EE, T H—FNB3. F_FHE
3258 20 M AL R, R0 FEHE (31, 32) #HATMRAZ, AT

mm R 20 R 69 T AE, WA T im B 208948 M.
BT EE60M —smib BIkELE S —FHE3 L, 265 AR &P L

Q—F R T AR LS AR R ET20, F—EE @S TILESE EKRIO
b, - B39 AERETEIRS0. 72 24K10, RE 1208122601,
—HH B3RP RIREIT2054F ZHRI10Z M EH; AEELEEEOFL
—HHENW—HTRFE =R m, F_ErRaEFE=EE@HARTEN
%3 B3 TN, H—FHB3S LEIRETERS0, BET20MEE



WO 2020/151602 PCT/CN2020/072882

60.L, #%—FHE3ABFEILRET205F KRI0Z Mo E FH, HRE
R P 6 E B BAE 0 3 T X

B ARl e komh b, AR T207 AR ARE, FoFHERL
e S AR WARIE IR E 120, RIEMARIE T %3 BB & 2008 4789 49 &

ARIE K E A AR X —FREP, BT, —FATEBRESR
B ARR BT, REHRH L E R KA ETEETON I,

B — R e ek b, RSB P, R 402 B iR 2R1089— 3%
RAEET0, £ETONXA A TREF20F Lk, BE 12069 535 05%
RBIREAEPETHETTON 3%, BET200 5 —mHEXTEETION, AL
FTOR X B A B RAF4089 £35; BIAEET0NRE, sTREE KL S ARIN
M 69 £ B TOSATR, BT R E 20403749 9T e

A, £ET0RS ELE—ARE, FAELETONLENTREZMNE; XE
TT0ZBRA BRI DT, FAEEHNERT LA RER, BREENE, £
ET0RY FERA B IR ERBLERFETEE T AEZLMEH40L, Kik

, BETORLEHEBRH40LE, ETEEFT08 K,

ik, EEIKRI0ZHEETON—HXAATE 213, FRATE 213%
BAFEEZRI0NE, AVEI3EFEIRIONKE T QFXEFE IR
10k, B E 20093 3B R B A AT E 1369428, B3 AT E 21349 &,
A PRTAENRERE 2052 EZHRIONGEZE, R TATEET20ER

BRERNGGENEE, EHENZEAANFERNIRKEE, EFRIPRETH
B, TR E NIRRT BOIRHIER RS, RSEAAN G RBAE
5 A

HitH, BET0OLERXARAET T, WEEGTIRBLEEEFTONKET
WIFRAEEETOL, MEREFTIAREIL, APRdEmlEE o7l BEAR
2R AH2009 2 E, MAFERTEFT0, ARIPELT2069 BN, L% 5EN

o
c&
S~

B



WO 2020/151602 PCT/CN2020/072882

3T 2089 8 B MBI, TR P a94RE

ARAE LR KA e B, KA, AAbd A4 Rw B I 695 20
TR AEREEE (AP RTH), RERERREAYE ZHRIOREETOL,
BERIBZENRE, MBI A SRR HE R R R F4 T3
AR, #—F RS T RGN A A

ARAE R R R F — AP RES, WwBIF, —HATEBDRESR
QSRR T, REHRG L AR 6 KA E T B E 48089 F e,

B — Rl e b, KEHpIT, EEARI0LERA A THRELER
K35 KA Ly Bl 2 4F80, B 480% U 41 #4089 — M AL %1% B A RN B AR
a9, B & A4H80i% B B R 40 — Mk H AR E B AR, B s %405
BGIX B AR E ARG I, BB B A8089 X E, FATAEEAKSE
FEEIRIOZ NG EE, BT HFEEZRIORSNEG TR, S mee) T EE 20
REFNEY T Re, 3 T R B 208945 M.

ik, B 2480 EFEASFEEIHRIOL, RTHFEEZRIOERER

SRR L, REBE KK LEFRAED, 5 IZRI0FLIRE 2058386489
— A% F L EHEOENR L E AN, B R 4808895 A& v Shu 69 B
Atk E,

Bl 2 80 &5 81 B 44089 — X A 955 3 B33, SMEH B33 AR LR
REGFEa L, BAINEHE33RE, #— e T EAMR N R Z W E
HALZ, WheTAMR RSB EHGTENR., Bk, SMEHBIBMBRELR
KB ARFO G NE L,

ARAE K E A ARRE G — AR5, eBIR, —MHAEMWR SR, 0I5

REEAR (AP RTH) , RESAKRLETFERFED, o bRk f Lk
HAETE M EAPIITEGR T AR R B HEESRIEEIT

LR, ERRREBATHREEZGBHAE, ALTEERER

@

10



WO 2020/151602 PCT/CN2020/072882

MR RERAET X, RHHH, T AEKABRG LT EBHRAAR KN, £R
BLE AK AT ARUR A ATIRT, L7 Bl & Facdt Ad i, X 2k gt Ao iE 4
L RAA AR ARG R ER,

11



WO 2020/151602 PCT/CN2020/072882

A B R H

AT AR Y BHMASAEE T, KA T, B4
FEIK, TRy E RN RA RFEIL, PAELEILARABRL T
PR AP B ARG —35 LR % —FHE, i s —FHB M IRET
Bk g g at, Pk 8 — %3 B a9 M akdE T AT 7 B 4K

Frif P B T ARSELAE F —F 3B —30 XA S84, PRSIk A Bk
AT RATF LRI

kSRR T EREMEEENRLE, AL E—FHBEER TAT
KB EIRE LB E T

2. BRI ZK 1 TR e —A AT A% 8 BOEESRE LT, R4
BT
ROIEERAEMARE T L0 % 8, Pk d 53 E e s ki
Ty E TR,

3. ARAEAA) B K 2 TR — A A T AN R LB GASAE 7+, H4Fi
BT
PRkl Bt ey ERFEE, AP E ZKRANT XA SELEILE
38 Y AR
B S ) —SRARAE TN B — BH B, SRR B B — IR T
p 3 E

4, RBBANZK 1 rEe—F R TFEDR N R ELRE Z, 4
T

=
;‘:\?}\:

WEAM L BRI E TR —BT XA EE, HAETRNEART
0BT F 6k A

12



WO 2020/151602 PCT/CN2020/072882

Bl Bt e B R B AT AP E TR B AL TN —34, ik
/ ‘V]—éﬁ% ‘gﬁ’\i {_ﬁﬁﬁé%mo

5. RBAFIE K 4 T b —AF T AR L B 698678 BT, LA
BT

P EZTREHMAEETN XA APED, MAERADTEEHE
FEIARGKE T @I TRy £ 4K,

6. HREMA)ERK ARG —F AT AEAMWR LB GEEREE T, Lol
BT

ik EE EXFRAARG D, MEARAREG O EHART TN KA T QI
RTHAEEE

7. RBRFIER PTG —A A TAMR L EGEETIRE T, L
BT

TP & EAR E£80 A FRELE R B AR LB =4, PTEEEMF
AT E AR A — MR E T AT R B ARG I, BTk B AT 8 AT iR

R A0 — MR E T AT RO B AR

8. MRIERAN LR T AR & —F BT L N BWEESRE LT, R4
BT

Pt B A B T R A — M a9 P B AR EIRA SN E B, TS
H B a9 I A TIRIEEPTER L B ARG B L

O, P AIZK I8 PHEE—ANEG—F A TAESRA N B GHELASE
B, E4iesT

13



WO 2020/151602 PCT/CN2020/072882

B 4P 2 2 AR5 B B A2 A R IR
PR AR BT R T AR ETRE R T A 2K, AL S —FH B
BT AR R 5T B T ARZ ],

10, —#rEmBR RS, HFEET, L5

B3 AR, TR R B AR LEFRAZED, iEo L2 R A 2
K1~9 PHEEZ—ATAEG—F R TEMR L BZOBETIEEL 7.

14



WO 2020/151602 PCT/CN2020/072882

G20

11



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2020/072882

A. CLASSIFICATION OF SUBJECT MATTER
GO1K 5/04(2006.01)i; GO1K 15/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GOIK

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS; CNTXT; VEN; WOTXT; EPTXT; USTXT; CNKI; IEEE: {REit, R'E, $1%, &H, BIKE, £ LS,
thermometer, bioreactor, seal+, gum ring, rubber ring, lock+, clamp+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 209513074 U (QINGDAO INNOVATION RESEARCH INSTITUTE EAST CHINA 1-10
UNIV OF SCIENCE AND TECHNOLOGY et al.) 18 October 2019 (2019-10-18)
claims 1-10
Y CN 202903351 U (QINHUANGDAO KEWEIKE SCIENCE AND TECHNOLOGY CO., 1-10

LTD.) 24 April 2013 (2013-04-24)
description, paragraphs [0014]-[0018], and figures 1 and 2

Y CN 203772432 U (LIU, Hui) 13 August 2014 (2014-08-13) 1-10
description, paragraphs [0016]-[0018], and figures 1 and 2

A CN 104535206 A (JTANGMEN JUNSHENG IND CO., LTD.) 22 April 2015 (2015-04-22) 1-10
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

07 March 2020 15 April 2020

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/CN2020/072882
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 209513074 U 18 October 2019 CN 109764970 A 17 May 2019
CN 202903351 U 24 April 2013 None
CN 203772432 U 13 August 2014 None
CN 104535206 A 22 April 2015 None

Form PCT/ISA/210 (patent family annex) (January 2015)



Efrte R iR &

I B B IR 5
PCT/CN2020/072882

A ESIRbaES

GO1K 5/04(2006.01)1i; GO1K 15/00(2006.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
GO1K

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

thermometer, bioreactor, seal+,

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS; CNTXT; VEN; WOTXT; EPTXT; USTXT; CNKI; IEEE {8 £ 1+, JE'%, BE, =3, BKE, =W NVEE,
gum ring, rubber ring, lock+, clamp+

C. [EESyrats
%k Ay SR, DER, FRIEMHKEE AHR BRI ZE R
PX CN 209513074 U (FEZRIET AZE GG 2) 20194 105 18H (2019 - 10 - 1-10
18)
B ER1-10
Y CN 202903351 U (ZEEESRERRHEARAR) 2013F 47 24H (2013 - 04 - 24) 1-10
R EE[0014]-[0018]1 B¢, 1. 2
Y CN 203772432 U (Ul¥) 20144 8H 13H (2014 - 08 - 13) 1-10
R EE[0016]-[0018]1 B¢, 1. 2
A CN 104535206 A (VLI EBIAERAT) 20154 47 22H (2015 - 04 - 22) 1-10
AW

[Nacssepprecms: b .

TR R

* 5 ASCHF R R AR,

“A” PAARRAIFISRIZER TIE R — BRI A RO
“g” EBEEF'%E[E‘J%iE‘ZZEQ\W‘EE‘JE?EEE%E‘Z%%U
g E’J/W‘EEI 15| e DR HA R R 2 et & | A R SE (i

i B )
WREOSKAT. FH. BRI A T8

AT B SE T bR #iE HEIR T BT R OLSE A H RSO

“g”
“p»

BEXT UL ST SR RRARBE I A, BT E ) — s 5| T

by
Hix

“77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE
R 2 B B B A i S

“x” FRRlAERII AR, BME LSO, NEEREFIRAAR

?ﬁ%ﬁ' R AR RSN

E[

“y” fF ARSI, B2 7 il 2 2R A e f

LG g 0 AR AR 508 i 2 LT, KRR K
Eﬂ/Tﬁﬁ@J e
“u” [FRBRERMEISTH

IRl B iz 2R S o e A ) H 341
20204 3H 7H

V] oz B4 5 M 2 1 341
20204 4H 15H

TSA/CNF 4 R FITHE 25 sth bk

o [ [ 28 iR ARy (TSA/CN)
o b T U DX TS L6 5 100088

fEH S (86-10)62019451

ZRE R
T

HiES 1 86- (0512) —88997253

PCT/1SA/210 3 (58271) (20154E1 1)




Bl H S
XTREERNESR PCT/CN2020/072882
Wit 4 8 0 B RS el Gl el
CN 209513074 U 20194F 108 18H CN 109764970 A 20194F 58 17H
CN 202903351 U 20134 48 24H T
CN 203772432 U 20144F 8H 13H T
CN 104535206 A 20154F 48 22H T

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

