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(54) Title: DISPOSABLE BIOPROCESS BAG, MANUFACTURING METHOD THEREFOR, HOT-MELT ANNULAR WELDING
MACHINE

(54) RERAFR: —IRMEAEY T2 RHHHE % R L

WiEEAR D B LM, L3, THHRTER, 2HHEFE 81 $1 PREPARE A FIRST CROPPING TEMPLATE, A SECOND
— &R, FoB UK. EERVERPEOS IR T CROPPING TEMPLATE, A THIRD CROPPING TEMPLATE,
# AND A FOURTH CROPPING TEMPLATE ACCORDING TO A
TOP, AN UPPER PORTION, A LOWER PORTION AND A
BOTTOM OF A BIOREACTOR
S2 CROP A RAW MATERIAL FILM ACCORDING TO THE

P — pra——— ps FIRST CROPPING TEMPLATE, THE SECOND CROPPING
AR f‘%",’ﬁ%}‘ *"%“*’7& . * “‘%&:%’] B A A ) TEMPLATE, THE THIRD CROPPING TEMPLATE, AND THE
H A5 3T R AR i ‘T%%"L” , REH B, B FOURTH CROPPING TEMPLATE TO OBTAIN A FIRST
WA, FEZRM A SR, WM AR RY TR MEMBRANE MATERIAL, A SECOND MEMBRANE

J' MATERIAL, A THIRD MEMBRANE MATERIAL, AND A

FOURTH MEMBRANE MATERIAL, WHEREIN THE FOURTH
MEMBRANE MATERIAL DIRECTLY SERVES AS A

. [T . P 83 ROUNDED BOTTOM
BB LREE Y AA ST, #HOAER S3 WELD AT LEAST TWO POCKETS ON THE FIRST
MEMBRANE MATERIAL TO OBTAIN A ROUNDED TOP
J' S4 WELD THE SECOND MEMBRANE MATERIAL TO
OBTAIN A CYLINDRICAL UPPER PORTION

WELD THE THIRD MEMBRANE MATERIAL TO OBTAIN

A LOWER PORTION IN THE SHAPE OF AN INVERTED
ROUNDED TRUNCATED CONE

WELD, USING A HOT-MELT ANNULAR WELDING
MACHINE, THE ROUNDED TOP, THE CYLINDRICAL UPPER
PART, THE LOWER PORTION IN THE SHAPE OF AN

S5
S M AT, SR B3 ~ 54

J' s6

o T AR AR, 9EE W & T -85 INVERTED ROUNDED TRUNCATED CONE AND THE
ROUNDED BOTTOM TO OBTAIN A DISPOSABLE
BIOPROCESS BAG, WHEREIN THE HOT-MELT WELDING
MACHINE IS USED FOR WELDING AN ANNULAR WELDING
EDGE

RARBAFH A, BEH LN, £HRESF, BES o
AR A TR, BB TLR, ME
KR AAR IS 00 5 42

B2

(57) Abstract: The present invention provides a disposable bioprocess bag, a manufacturing method therefor and a hot-melt annular
welding machine, relating to the technical field of biopharmaceutics. The manufacturing method comprises: preparing a first cropping
template to a fourth cropping template according to a top, an upper portion, a lower portion and a bottom of a bioreactor; cropping a
raw material film according to the first cropping template to the fourth cropping template to obtain a first membrane material to a fourth
membrane material, wherein the fourth membrane material directly serves as a rounded bottom; welding at least two pockets on the
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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,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

B EEE A EH, ZRE M RAERHhX
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)) .

first membrane material to obtain a rounded top, welding the second membrane material to obtain a cylindrical upper portion; welding
the third membrane material to obtain a lower portion in the shape of an inverted rounded truncated cone; and welding, using a hot-melt
annular welding machine, the rounded top, the cylindrical upper part, the lower portion in the shape of an inverted rounded truncated
cone and the rounded bottom, to obtain a disposable bioprocess bag. According to the present invention, the physical properties of
the welded edge of the disposable bioprocess bag are improved, and the fit of the disposable bioprocess bag to the bioreactor are also
enhanced.

G WE: AR — kA Y T E88 KR Tr ik WE SR TR R B L, 3 KA Yl 25 SR 9
o AZEIE T E O R AW RN S BT B R IR N E, 2 A1 5 F DI AR A
VIR AR AR 58 — VIR 22 50 DU R DI A 0 ol % Js BHIB R BEAT RV, 15 2058 — B A 250 U JEAE, 58
VOB M AR N IR B IS AE2f — MM BIRm B DA RO, SR LT, 65 — A BEAT 1R 1%,
BRI BB S =M AT R, BEIRE G s A ROE SRR L, KRB W AR
AR B G R AR R R RS AT R, SR kA TR AR IRE A L2
RRESA i ErEee, BRI MY T 2R 5 W R N 2R A A .
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—REEB T ERAJFES &, Rk XIRHF M

BARARSE,
AEPTBRAEDFRHERGBR, LEPR—RMED T ELRALFET
ik, b XIRT I,

FHRHEK

A EDH BHHARGIE RE, —KEERA R4 (Single-use Systems
AR SUS) a9k MARRAR 2, —AMAN T ERMEA KM FLRIE
BHM, EFFOLESFIEIEPREIRE A Y EAER ST,

WA —REAEMI LR, AP IRZELSRARTE, FELELY
WL, ZRESHERRAETHR, T —ABAEADIZRREK
A F RN IERIBRKRBGR e, BN, ERFLRIEF, LA —ANKAE
MIZREAMREENEESEE, 2FHERRANIGERRKAEGT
BB T TR AING R A R B ARG S, AR FrhR g e miiE R R,

XAARE

K E R — R A TR AL 7k, BIE XA HITEM,
TURZ—REAEM T L ROGIFEL MR, LRNRS—AREN T
CREEME L EZEWMEE

— 7 &, ARXPRE—AN AN T ZREGFET k.

i —RBAEBRIZRATRETAEAMERRELEY, TELEMR LB L
MARA ., LEAMAER, TAAEREH, TRARFY, AL kLY
IEROERH LR, AR ER, BIRE THARANTK, FHEARM LR E
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RERFEVAANRD,

PR HI A4 75 k 8L45

ARIEPTIE £ B O BE TR LTR, T L3I0, PR T ATIR, 2
RIEFE —RER . o RWER. RIS S ORI AR

ARHE P R 3 — RO RARAM #AT R, R E A, REHTE
B RIS PR RAR A AT R I, R F ZIRM, RIF/ATE S =B
REAR ST P SRR R A B 4T o, AT B % =R, RGBT L 5 w9 R B AR 3T AT
WRAHEA FAT R, (T2 F WM, AL S WA BB A TR B TR

BARG—IEMH PR EE AR, FEERN LR

3P B IR A HATIF AR, R B PT AR AR R

st RTR H Z IR AM HAT IR, AEIPTEBE S T30

1 R #IE KRR, FPTARRM LT, PrdAE R 30, PrABI R 6
T A PTE FH TREATIFH, FEITE—RMAS TTR, i #ls 3R
TOIFAEHL R TIF3E 309 6973534 .

ST, FTIE H— A RF 5 ATk 5 — B G9 RFZ A 89 3% £ /)
TREFT 2mm, FTEH M 69 R 5 AL % R M e R T Z 18] 893%
E2DNTREFT 2mm, Pk $ ZIEM 69 R 50T 5§ Z 8 AR 69 R~F 2 ]
B 2T RAEE T 2mm, AT w9469 R T 557 ik % v R R 89 R
Tz megiR 20T AREF T 2mm.

i, XATERAEM AT R, R £ S AP R A A
#HIT R

ik, EAE—BEMEFEEVHANRaN, TE5H404:

ZAEA A 0.5MPa, EEEEEEZHN 1100CE2C, THEWELA 80
C, Pk A B fepril FAL R Z A6 AR A 1.5mm, SFEEH 65 ~
8s, JFHEI Y E A Smmo.

ik, EAAES—IEM EREESRANRON, EES—IEHEE

Cc=x

\o}



10

15

20

25

WO 2020/020116 PCT/CN2019/097183

FEmAE—E IR,

Wi, AR H ZEA TR, TEAM O

=AJEN A 0.6MPa, LEREGEEAN 135°CE2°C, THRAMNEEN 90
CE2°C, Ak EAE A AP TA A Z 49 AR %4 0.6mm, JFHEEE A 65 ~

, LT A A 10mm, PTIFIEA 4 F A4 0.6mmE0. lmm.

i, MATEH Z M ATIFER, TEAMNOEE:

=AJEN A 0.6MPa, LEREGEEAN 135°CE2°C, THRAMNEEN 90
CE2°C, Ak EAE A AP TA A Z 49 AR %4 0.6mm, JFHEEE A 65 ~

, WFE AT E A 10mm, PTEIFELGZEZ A 0.6mm=E0. lmm.

Wi, 4% R HAE KGR AFEN, AT B LT, AR AR LI, AT
HE|H 6 T A AR B T RSETIFEN, TEAKEHE:

= AR A 0.6MPa, LEREEGYEE A 135°CE2, 40T A 50s~55s,
WFHEA T LR 10mm. AiZEH 7 X P, TAHEALRIETI#,

ik, T —RMAM T ELRGFES RO &R RIE XM IF
A, WATARE LR, PrifAaik B30, PR || 6 T 3k B T Rt
IR A2 S AARAE BT B L TR 69 B 2R Bk B 1 F R 2, 3t
P i O X SR b ey B4 e TAE L3 4T £ 32,

Tk, T —RMAN T EROGFMET XL OFE: FEALA—KMEE
I RZIE, K RIEE R — kA4 T ERBATAE AN,
i, PTREEXT, REILZLALELE:

IR EABAR 260CE2°C, &4 200CE2 B, BA N 40%-60%,
PRJE B 18] A 48h;

PRk —R M A T2 RRAA SL 8, HREEA A 4kPa; Frl—k ik
A T EREWRIRA SOL 8, KEEA A 2kPa; Frd—RMEA M T L REGK

R4 300L B, PRIEIEA A 0.6kPa; PTiE— KA A T LREGKIRA 12001
B, PREJE A A 0.3kPa.
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Ao, ARPIRBE—AMAEMIER, HA—KBEABITERER
VA B BT 694 —Fp — R M A 9 T AR 69 FIAE 77 R IR Ao
B =7, AR BIEXFMFEM, P iE B8 XA Q35
JRJE . Z R, EARR. THRA, sl L2454, T THRAT FHpEET
Frf kR L, P I R EE FAERE—5%, TR LA FHE L THITE I
RE, RSB R THALAFFHE, Pk B4 A Ticepd e T AT Ui
ERRI, TAERAEARIKNE R, MATEEATZHAE, R ELERE
M E A A PTR T AE BT G ) 5 ) a2 4% 0~360° Z A 694E— A .

TikHL, PR TFALEG L& &\ EAIRA AR

Wik HL, P RERAR G B A A 2mm.

i, PR MR XA IFEMNOERA L L, ARATm L, A7
LA FIATAEALE AR LR LT R T B4 E 2 &, AL AL
P ik A% B &G 5 AR db 2 ARIR E o

ARPRBT — R AED TERARLFMET &, B XFBFEMN, —
ey, HTAERZ—REAEM T LZRGFET EHINE—RBREH T IR
AR, 2F—BM EREE AN Re, FREM LR, XH EMEAT
FiE, [FRAKRLES, % Bt iTIFiE, FEEHSE TR, 188 HEX
FRIFEA, KA L, AR LI, BEHE FTAEN T RETIFE, B
TAFE—RMAM T LR, AnEF R A T TRGFEIAL PIFEL
HEY, WEARY, AFEBELATHNME), TURS—ABAEHITE

ROIFEA G MR, BIR— R AED T ERRIKE A RN IBR R
BRI, B—Fd, BTH—RM., F IR, FIEM A S WA AR
R AE £ B B o RF A R BI85 — B, % R, % =8
WA A 5 9 BIAERIT BATEM R AT R F R, AT ARG — KM A
MIEREAEMR L EQOMEE, Mk TERERARINQIERIKRG T
1 B R BT AN R A B AG T SWPA, #mANTHRERLN @R
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i%o

h%

Jl

P B 5L

T A R T & ML R, TR IR AR R S A K O AR AP S 69 R
#o

B1A—AMAEDTERGEMTER;

DA— R AEY T L RGPIAE T EOGAAZR

B3 HE— R ER;

ZRBMBERGENTER;

AEZBIERGENTER;

Bo6AFTRMBRGEHTER,;

B 7 A #E XFMIF A T &R,

5 7649
AT EFERGAKLHGRR T EfL S, TOELSHE, K KA
MERTERITEFRE, REBIE, AREGERPE KRG —I0 54

TN, MAAEIEFERT X, KNI R TR KRR TEE RS,
BRI, EXFRGHELT, KRR b & BARA 12T
VAKE B4 A,

—RAEEVIZRATRETAEAMARLET, 2R EEHN LT (P L
AR A|M, LHHBEY, FTHRACEASEH, TR (FFFHRGER)
ARF, B 1R, B1A—RBRAEMIZROGEZEMNTER, —RHELEY
IZROERM LM 1, AKRLEIH2, BIRE FTHIRAH TR 4, B LR
1 ERERAESANRD 1L

B 2 A, B2 A—RkWAEM T ZRGFME T AR, Z—KNKE
A T L RGFME T RO
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PR S1: REAMAR R B LN, L3, FHRETRE, 2AHEH—H
MAEM, BRI, BRI A BRI AR

Bk, F—RBERE LTRGHBERER THTE, B 3 5w, B 3

— B EY EHT& —RIBERE R A AA, EBAKA LR
AKX, ALAAEEVRAROSEOTF O F o BIERS LRy
TR KA R T ARt B, do B 4 Fro7, B 4 4% R M T &R,
B R BEMRAG TR AR, AR IR E AL KB A L3R R B a4
BEegFK, MR ENFIIANLGRKREA LI HE;, FZRERS

TGN BRI GH RA R FAaxt iz, el 5w, B S5 AR ZBERY
LT ER, FZRWAERGT R AT, HERKGRLGKENR L6
NEGHERDG A K, BAEGRLYKEATROGAK, FOEERET
JREGT R A R T AT 2, el 6 Fro7, B 6 AFWRBERNENTER,
FUOBIERGH KA BAH, RARATRGEAK.

HZVI A, I~B 6 PR ER, HARERTFRIFKDX R,

PR S2: REHE BRI BER . FEZRERAF @R
A 5 RAIEM AT R, FRE M. F M. FZEHRED
BEA, % w9 At B34 A BT K.

“RIAIBF —BWER. BRI, FZRERSF IR IR S
B RATEA AT, FEE M. B M. B MR WA
BR, ARAEH — B IR RAEM AT R, F2F M, REF R
M T RAHIEM SAT R, 1FE]H ZIRM, ARIEF = Rt R A IR A it
TR, 8% ZIEA, RAESORERST R R, F2 W
FEA

b, FBMORTESE BB R TR ENTREFT
2mm, % ZBEMGRTES BB RGRTZMGRENTRESET
2mm, FEZBEMAGRTEEZHWERGRTZRGREENTRESFT
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2mm, FWEMGGRTEFORBERG R TR ENTFREST
2mm, VME—RBEAM T LRE LW R T E G E B EST,

—F e, ATHRIEAEDNTREFT 2mm Wik £, KRB LD B2 E 6
Rt Fafts R 3F RAHIEM AT R, BRI EEZHE (Flde— ERFE R E)
JRAFIE A BEAT BB

TR, LR BAEM A E S MR R, ARiEAEP, B
A RAEA A E TAES £, REEBWER (F—RBEKR. -8
AR, FEZBERF ORI AR T8, XA AR
Borh, ZARRERRIER R LA, AREHRT R P iR
AR Tk £

THS3: EF-EMERREESAAN R, FERAN L,

b, BFELAF —BHEABFRSBETHENAMSR AR, LRAROT
AL, A0, o, #REZD, £RF. A0, g0 F,
AR RIBRRROFENWE S —BM LFEE AR OD,

RAANKI, Ltk B4 IR SIFEAST M TR NIRRT, 2R
JE A (B #E XIFEAAY L4 B4R ey @ T e E ). LR LER K.
TAERGR R, LR A S TAL R Z WA R IR, FIEA AR EAGTESF T
AR IIFHBR T L Rvh, BKA:

LEA L BRI, TRELGEEIK, LELATR
Az ey kK, FENRIEHEFEFELREY A, 0RE, ¥
IFERE, RAENE R, EEAMERELS., TEAMNELLS., &
A TAL L Z A g ) FR )y B KR RO M N R A &, Bt
MAFRIFZLGHERAG TEUAR ARG ENHN, BEAIE L
IR R, R T AEAEM R

AT, AF—BMEFZEIANRON, TZHAKEHE: 2R
A 05MPa, B Ea9RE A 110°CE2°C, TAAMEEL A O CE2’C, &
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Ao TAELZ MG HE IR A 1.5mm, HEREA 65 ~ 8, WHEAKTENR
8mmo

TR, AR B LFEESAANRDGEARGT KT F LB
Fo TR AL Z WG RILAT A 1.5mm, 4% RS XIFEpb a9 LR Bk R 4
BB E 110°CE2°C, RABBEALL LEAL—E T 05MPa /&
7, LA FTRELN S —EA RO T —ANE R R GH R, FER
B A 6s ~ 8s, {EIFHEBMWME EHERES, MM FRIEFEAGEHEEH S
REFAER,

ik, EFHF—BMEFEESRAROE, A5 —EMGIEFES L
ME—EB A, VAR AT AR F — B 69 T 38 B e,

W Sd: & ZIEMH AT, SR AR L3R,

A B O B RIF BT B IR A AT IR, F R AR L3R,

ikd, s HIEMHETIFEN, TE5HOE: RAES A 0.6MPa,
EREEMIREN 135°CE2C, THEELN 00CE2C, LA THEL
Z A &G R A 0.6mm, JFIERTE A 65 ~ 9s, AT AN 10mm, AT
J#AE 69 B & A 0.6mm=E0.1mmo.

T S4 PILEAKGAEBER EfLRIFE T X5 H K S3 PayERA
AL, AN ATHE R

W SS5: M HATIFE, F2E)HE T .

AR5 b T A B O BB IFEALT B SR M AT, 15 2] )
B & T

ik, 3 FZIEA AT, TEAMOKE: RRES A 0.6MPa,
ERAMIBEA 1355CE2C, THAWMEBAEAN OCE2C, LR TAL
Z A &G R A 0.6mm, JFIERTE A 65 ~ 9s, AT AN 10mm, AT
JFIE 69 F B A 0.6mm=E 0. 1mm.

TR SS PILEAKNEBR A LRITE T X5 H K S3 Fay KRR

\
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KR, WA TRFHETHE,

T IR S6: 4E R AR XA EN, KEAM LW, ARk L, GRS T
Fo B FIREATIFE, FE—RBAEM I LR, AP RBEIFHBFELRT
pEaF: 37 iR pEE: SUIN

i, AR R #HOE KR AIFEMN, R LT, AR L3, BIE S T
Fa B F REATIFEN, TEH5KOFE: ZAEN A 0.6MPa, LEELEE
) 135°CE2, JFiEntiah 50s~55s, FEAGEE AN 10mm. Ei% LT X
B, T AR AT A K

THSO P LEAHMNEFREESH S PHEKRATE LM, WAERHF

T3t . 7 TR S6 F 49 BT 7 X2 £ T @ 25 6 3o X 138 ey £
PR EE M AT L B

Fp . BB S3. F K S4B S5 8RB IR AR K 9 52 A 3 sk R 47
R, RABIRATANFTHS3, FHS4. FHSS, &, $HS3. $%
S5. T H S4, KFE, FHS4. FHS3. FHEKSS, HFH, FHS4. F &K SS,
T S3, RAE&, TS5, F®S4. FHKS3, AE, FHS5. FES3, F
B} S4, RABHAARAR T ARIE R IRE Z T35,

— 7@, BT AERZ—REED T ERGBET EHE—REEASD T
LRy, A —BMEREESRARD, FERM LT, 35 R
MFATIFE, BRI, MRS, FRERHRS T, EAH
IR XA IFEA, FEA LN, 2K B3, BH & TR0 T RETF
B, BTFE—RMANTER, K F—kWEd TERGFETALP
BRRBERYS, FEAR), LRELATEOIMEES, TURS—KELE
MIT L ROIFENG LR, BIR—ABAEAD T ZREREE R ALK
R RO R, F—F @, BTH—RAH. B, FZRBHREER
M RARYE £ W B 35 69 RT Ao 5 IR BT 09 % — R BEMR . F R
% Z R A 9 RIS RAEM AT RIFEN G, Am T R G —
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AMANTZREEMR L BZGNSE, BETREREANIPGEREZRA
B S &R T I AN RO B AT SN EM, SR FTRERSL
g e IS IR SOk .

T H, —RM AN T LR BIE T KL QI &R HIE XIRAFEM,
TR LR, AR LI, B S TR RH T RETIFEGIE P, AR
PR A LIRGY A AA A T IRGY AR, sT#ds KR IFE 60 LA Ao FAR
AT R

i, —RWAER T ZROGFET RLEOFE: FE—RBEHIT IR
Z 5, RRAEE RS — KA T RETUE AN, T HIAEPTIF 8

—RBAB I TR AERAGTHEETR, ABELFFEIAE PR RF
AERTFAERG—ANRAEBD I IR AT AEBRES T, & RZRiRMA
RS

BAETER: BRETRFEN—AREN T ERASEZ, ABAL
HEREFA SR, RNAEAANROETRENE, AT RS HRE
AN — R AR T EZRGTEN, ERFER, ELREENT A

KEAEM T LZRANIEE N Rzt eE R ey RHAM ., IR P2 R,
FE—RBAENTLZRAIFGETREAAREERS (FIRETFE—RE LAY
RAMEGES) 8 80% A AL, WiZ—kHEAM T ERGAERLSKE, RZ
Wiz —k A T LR ABEERNEA,

T, EERAREEREY, RELZAHKOE: FEREARAH 26C
+2°C, A48 20CE2 &, BAH 40%-60%, FIERTA K 48h; —kit L4

IZROGHEARA 5L B, REEA AN 4kPa; —RMEA W T ZRGHEARA S0L
B, BREE A KA 2kPa; —kMAW T ERMEKMA 300L 5, BEEAH
0.6kPa; —RMA M T ZRGWARA 12001 8, HKEE S A 0.3kPa,

ot, REFLBR—REEBI LR, Z—REABI L RERAE
A —FP R T AT R — R A T L RGPAE T ZFEH R ERH, 4o
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BT, B—RAEAEMIZTRAOFERM LW 1. 24K L2, BIEHS T3
FeRH TR 4, BB LRI LREAEVHEARD 1L,

BT Z—REAEN T ZRE R AL E—FE 7 KT — kA4 T
LRGPE T EREN R, B, Z—kEAH I L ROBELR Y, BT
FRELSGIME Y, TURSG— AN AEMW I ERGIFZELGHENER, &
K—REEH T ZRREEMA RN IERRAERBONE, B, Z—KHE4LE
MIZREEMBREBZNIES BRI, METERZARANILGIEREEKRALS
75254k &5 18T Y AN GG 2 A S ARG TS PR, A B T & R4
AL 3E IR R

LIk, AR LT B A KXW EN, Bk, B 7w, BTH
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