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MEFEXNHBHFRAVHBRAR ST 5N SLRER. URSXABBINERRE
ZRAUESFELmMANSENIEV A, BTSRABRMNSYNCEEX, BRI ZNEVESE
FiF . 55, BTHESH FREYHRNBATRES, XETQEMRERA, BRI
AR, BEEERATMAZEAR, A, FLRRAHENESS FREESYHKALE RFN RS M
MEEM, BFENMRNEREEUERER. ZAMRERANESS FRSYMIK, Tl
Mm@, HRBET: () FEHNMREGRFNESBY, TEIRERERR. MRED
FABRIFSHFHTMROKN; Q) HEMES. X5, Q) BERTMARBTHNEY,
oI E RS FREVHEKNBHEE.

FEANBSS FREVHHREMAREFERRRK. BFREK. ARSMBEAERES, HP,
RERUEA—HYPERELSL, TEESHRESYARPEESHSIER/KEEER. S8ABT
REEERFSHERL, RAXHAAFEMEKNEAMHERER. PR, BFRRKERERR
REVAREFRERMATW pDERRBFESRE, flEERE. ISRESHRNKREK;
ARESEASIRAERIIABHE FTHEERE, NMSIRKERNRE, BRELETERETSS
D FREVABRHEHRBT LA EMIK, ANRIR-REARERYPLGAMIK. RO
A BS (PCL)IER,

BOTREVARELY . EHETRE ZNE, BT ASAE RS, SEYHESH
SMERME, HFMBERAN . RITES. 248ES, REVENTIRE, TR THERER. &
MR, GYEE, ARIRFAE. AN, SENRRESERLMIRLE T 3D ARER. 2
MEZ, BRFREVARIFSHAMNARM T ANEE, BEREFNATS.
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BT RBEMRIERAHSHIXKERS R

1. REKH AR

HAESEERRREMHRER LY BAER) . BEMEHEEI &F)D B THERKEE RS,
FHTTRAE, AGEER, XELSREMIREI S B A6 85 BEN RAN#EEE
ZBER—ENLADBTES KD, ##TIERLE, REEELRF X _BIET 2%
Drop-Surf #7725 PAE AZBOR, B—EEBHHUEBERNBE.
2. FIKERHMEML

B EFMXAKE THRMER LN EHRP, REMBE SR EF M REEATIR EED SR
RLIMBRENERNABREENEFP(OIESHBEARBUER) . KIEMIKE 770 LMK
B, MEERBHBILRBMEX _BEWRS, S2EMEMENESZIHEE /K.

3. FEKBYEREAL
B AR NILRPMARILTERBSKERGIRDE, A5 BHEMKERRER, HRE
PETHEBRP.

4. EKAIMER
BHETHTREEEZSEPHNHMBRHMETEMETIE, HFNEERERESM,
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LRXBER

1. AFZRIAEATF FluidicLab fHAAF S, HEtt @A TeERER;

2. AR ERME Drop-Suf fUBFRERNHBREGERMES . H—HEMRELS
FhR, MEBAREAMSEE;

3. RARD EHFEFMKE, REEEANS B Z2UA 0.22 tm B8 0.45 nm BRERE IR,
BRI E R WAEERN;

4. RAARFRFEFREKE, ERUB/MKFIEN EXREERFEGE, RITLIEEY
125 B2 A0 R 7 42 ) U B AR BK

5. REARLGRHIEMIKE, BIESRAEMEREN, Eh—aBTFUE8E)04
BIRE R E £ A (R /AR FURED), 3 —a B TUZEEBEWRNMEE ST EN;
6. RAEEDEFERNEILF RZERTF Drop-Surf f#iEH, HMAERRER, MAKL
FNWENRAFHESMEKSE.

7. REARIR A RHEKERNIKE, EABFRKARTOFHIKNDEERS HILEE
£, BTARMIERERHNILREEE OGN LB S B REKNKAE,
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BT REMRIERA SISk 50

R3S BIR S — 489

FR— RREMIKE &

FRZ ERBHMRECRENLE)
FR= BERBEMRIEEFRED)
RN 2 Oligo DNA #Y5] b % 5 iR BRIl &
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ERFR—FEBEMBKEIF

SSWHE:

ARSLIG 75 28 F B AUE/ AR HI R, A 2% Drop-Surf HUE 4 AR AH A, L 5% AR HEKE
BAKEHE SRS BROMRE, HSEEREBERPNX 8 & 4 Schiff 5§ & M sEIAUR R B EME .
R%, RERAEREE/HMENRREBHBR(CV5%),

5l

o}

RRBEMINRLAMRSY, EAPRETNEIHAMETL. REXKRTZ. X5, 18
R, RFNEVHASUENMIEEMERXE. BER, SRBFEA—MREINEME, LIF4,
iR, MERMRESHAAZARMAE. BEHRE. BNEEL. ESBRNNSMEREFSE
BEARANNBELE, i, TRREBT GRFERLEBT—NEENEER, XESERE
o] ASEERE KA Schiff @R N, BEX—RAIEPEMD C=N REE n-r*REFEB LD,
mX S aa o AN A FIRERER. MEIERRIE. ARBEMAESFRE., Hlt, TERE
EEY. BER. FNHRRSIEBERFONABRTR.

RRBHBRAZNY—ERFINEEEY . ESNECSOENAINBEXEE. BAHlE
REBMEKOTEREAACELK. GRER. SSORRNMELAF, BAXERATEOT, 8
HEFEEERANRR, IFXARE. BFER. AEAMAHNEERES, RAiL, A&7
8. NERPDYETENSERMIKHSRAREMINN BRI EFRM. FluidicLab £ $I&F
215 AREMRERAR, BEMBE/AMRFENHESEE—NRREMES, 85X B KL Schiff
WRNMERMEENER, RESHETREMK, WERERE, i BXs, fI§530MK
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BAEMES(CVSY%), BERFESMH,

LA

iz 5

337 4 B A (2%. Drop-Surf, FluidicLab)
% Z. 7 (Drop-Surf, FluidicLab)

FE ¥ (FluidicLab)

7K Z B (Macklin, A801295-500 mL)

X — B2 (50%, Aladdin, G105905-500 mL)

FEM

% & (Falcon 15 mL REF 352097)&F

BOE(.5 mL, Axyeen)E F

PEEK & (A/9M2 0.25 /1.6 mm )% 1/4-28 BLHELRGET
PRI ISR (10 mL F] 20 mL)E F

£H=U2 8RR (PTEE. 285, 25mmx=0.22 nm)&E F

EHEQomL)EF

ShHXE

PDMS-FF-100 it f (FluidicLab)

PDMS #R/E G /3£ B (FluidicLab)

RE

0T (4 ER # 22 (FluidicLab, FRI@IE)

HHRE

B (Winl0 BAEZR%)
BOHLGHRE #RIX. H1850)

BB E B HURUAIKALER)
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1. i Bl
(1) KAQERE &l
¥ 0.5g TREMAZ 93 g (9B, FHAMA 200 pL (9 0.2 gk ZERHENERE, =% HE
F 85 CHBHNFRETMAEH, FT2BAREAtTEELRER.
(2) FWARBREFI(1%WN) K _E)
EX 490 L 2% Drop-Surf #UBEME, MMAMIRA 10 uL 89 50%/% 8, =HH59FH.
2. RiEH &
(1) RUB/ARER ISR R ERE
HUB/AIKH BN LR EESE (GUB/AERSIFUER FM V.1L.0Y) b2, fUR/AMEKEIFMNAZE
REER NN, BERNTERO-OERRENTEAR):
O BSEROER SR ESN - SRLEE B - AR/ AEREI &
@ BHUE/AMIKEIEN D35 BiR. BMANERE,;
@ BEEDIE AENELIEE )R AiGHAE 15 mL ##&5tW), Bo(FEF HHiEE ) Bi(K
A8 1.5 mL fifilth) g
@ FBCH 1/4-28 BLUEL A FHE PEEK B (A/4M2 0.25 mm/1.6 mm)$3 514 A1 GH4E 15 mL
il AN ALGBIE —REBARER), BiUOKAE 1.5 mL A& 5th)F0 B.(BIE iR EERER)IEE;
© BEH 1/4-28 BLUELM KA PEEK E(W/4ME 025 mnv/1.6 mm)# 5148 A(BE—RE
&% 28)F As(PDMS GUBT R R AEEAN), B.(BE RS &2%28)F B:(PDMS H#E S H XA
BYKHEN O )ERE;
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® C 5 PDMS tfREMBEGHRIXZENAES, SFIXENAOBEERESH;
7 B PEEK &(R/4M2 0.25 mm/1.6 mm¥E 50 D ERBILES .

(2) FluidicLabSuite #U{4 iY %2 % F1IR & #9700
FluidicLabSuite 344 BV %% 2% (HUR/AMERFIEUE B F4 V.1.0) Bh3.1 FluidicLabSuite 244
B R HER S ;
3) RRBRURBNGE
BHRZELBUNTEEWM GURENE : fUB/AMEKEIENUFIE TRERIR):
D F3BI7E 15 mL ARGt GBIE —)FN 1.5 mL 7KA8 0t GBIE Z)sh 4K IR 5 mL 2%
Drop-Surf #{& ARHF] 1 mL KEERK;
(2 FluidicLabSuite 344 BVIRE RIS E (HUE/ABRFIEER F4 V.1.0) 3.2
FluidicLabSuite 34 BVIRE F N BB 2 GEN AR B ERRJ/NFHRMN—IR);
B TAZSEENNSBRLEEEFX;

@ FEAREORKREROERWBIER,
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® EBERHEEBE—ENCAME, W 150 mban)FIEE ZE (K4, 0 900 mbar, KABRGE
X, MEAX, EABXOHLEEBRNSHFPNES;

© FEBNCRFPR2ERBREESRT2HL); BENRE HEDZHITHRERERE
&, FIREIEIE—GRIE)IEE Z(KAB)RESHI A 20 # 5 pl/min;

@ BERIREFeedback) BEXFIRERE, HIYRENBERS L

® BmAEFRDBER—EILR, HESBALZEFMETUEREE K,

© HFHRUBERBSE, BIo]EE R EZERERIE;

0 20 min FFLLWE, BRFFMREEE L, HBEHE—RETE,
3. RRBRIRNEALER

BHRZELBUNTEEWM GURENE : fUB/AMEKEIENUFIE TRERIR):

(D B 1.5 mL B0 B R EB R 4 Ak ;

@ BV 5 V=12 MARALN, RHHL;

(3) 2500 rpm B/OALIR | min, FERHEERRILF ;

@ FELROMOERE;

® ABRERIFIER, thEdERE ORI RSB I

© BLBIEHENZRBAIKELSETKERD).
4. TR /BRI A

B/ ARG ENE R ERARATERE R RBERBNTH . SRRIFE R AUE/ AR EIE

PURIEES &,
ER5iTiE:

-10 -
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NI W RUE I REA 107.53 um, BEERSNENTEHEERHCV=2.14%), HEMEE
MRS AN TERR:

- Qooo~ VYo
?% ébo 00000020 O

000 . 90 Co

00080 O o 10 J
(@ o ®) h
yO ®) OO O OOO n g . .

40 60 80 100 120 140 160 180
/pum

BT 5% Bk AE Schiff # R N SLIAUE BB (B ERMIRAIR N YE), RERTBHRREM

EKFIIHZE N 101.67 im, EFRSHNEDBEEERRHCV=2.53%), HEMEBNAZROHNT
Bl FrR:

50

40 1

|
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/um
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=

" L E L oA
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L
(=]

LEXBES:

1. A RAEAT FluidicLab #EHNERBANZ(REREN 1%0, EREAN<10 mPas), Hf
mE R TTREAE A

-11-
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2. REASREERTBERIRE, BFKIBBRMEKXT 2% Drop-Suf #UEAEM M, EULLTEREE
MRT, SFFEKEMEMONENDXTRENED, BIKTTSE K75 MR (E D #UE R
2%);

3. REAFRHENZREMRAEDBT kG, XERATELENTRERIKEKSKX.

SE W

[1] Zhao H., et al. A novel microfluidic approach for monodispersed chitosan microspheres with enhanced
autofluorescence, Chem. Eng. J., 215-216, 784-790 (2013).

[2] Xu, J.H., et al. A novel Microfluidic approach for monodispersed chitosan microspheres with controllable structures,
Adv. Healthcare Mater., 1, 106-111 (2012).

[3] Zhu Y., et al. Microfluidic synthesis of thiourea modified chitosan microsphere of high specific surface area for heavy
metal wastewater treatment, Chin. Chem. Leit.,28, 633-641 (2016).

[4] Xu, I.H., et al. Preparation of monodispersed chitosan microspheres and in situ encapsulation of BSA in a co-axial
microfluidic device, Biomed. Microdevices, 11, 243-249 (2009).

-12 -
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LR R _O8EREMBKEIS(ZCRBELE)

LI ERY:

AL Z R BAUHAERFIF, A 2% Drop-Sur f 4058 4 il sl 5848, LS B E 8% Ca-EDTA
M RRNNARAKEHERNRE, BEERESF ZRNERERRPELHEBITENH
AU R BR A B AR MR (CV<5%).

5l

it

KERE—XEZNRUME, R ZNETHYHSE. dPEE. HRAIERNERNESFA
B, ERSHEKERORASOMED, BERRMEA—HXASHE, ATEHRSHE. BINNE
FREFNH. RFNEVEZUENEDIIRREESAR, EEY EXAESI RN XE,

MAXNSRRBMNEBREAYHR, AR TRNBLEEFPERATEEFHE, X
MERKEARS BRI R EA A ARACHNTFREHR T AR RED, B ERFEI
ROEAMU MR NER, BFUEENARNEN . BFRIBRIME. B FSERESHEINERE
BAENSEMEANN, XIEFEAMENESERON D ENEMBFIRCL, Fit, 55 R
RE#® ZRTEIANVAREAFANERIENERRSE, NREEHERA)RBHNBZEEHER
B mM, Wi, ATAREENEMIFFIINARNERNNEREZNZMW, Fit, MK/
R pmiEHiEtEXEEL,

FARBARER AR AL HGH TR -8 RREKERMIK, 8%, SRR
BB BREMREC A PIAHSBIEREDR, BES Ca#iTEK ., X MR 8328 5 M 1R 0] B8
SERBERRZAE—NARETHNEE, B, RBERBHRERAFNENHBRBENS

-13 -
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BRERM S, f1i, skFBEITE CaCos WKRMA W T ERREBKBRP, AEBEREH
BERBEREREAT, SX CaCO: HIBRMRBRM Car, HEESERRAETHERMKC, AT, —
AE, AXRFRIRY CaCO; ZEHMRIBTHIIERE,;, B—FHE, pH BESH C&HBRRAHA
1, #HMESBEFREKHIMRE,

Eit, EF Utech FAMIHZR, Fluidiclab AR EHAIEREA, B 2% Drop-Surf #7157 4 5 5
AHE, UAEESY Ca-EDTA Ml RRM B RAKEHERURTE, BEHERESFZENE
B RPEAFISSISEOHNESRERERRMIKCV<SY%), EXEFRENTERTR, 88%
&Y Ca-EDTA BHEES HEAaBMY Ca, Ca-MERRNRHKLAERRRN, RELBIER
BREILAEK, ZCRREEE, FRIAES, HECINMKESHNS, BERFESHT.

-14 -
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SCIRMH -

izt

WA AERH (2%, Drop-Surf, FluidicLab)
IR (Drop-Surf, FluidicLab)
JEEERY (FluidicLab)

KZ B (Macklin, A801295-500 mL)
TIKETE (General-Reagent. P1902809)
EDTA (0.5 M, Macklin, E885215-1L)

SEAH (Macklin, S817971-500 g)

FEM

/v (Falcon 15 mL REF 352097)%&F

BOE(1.5mL, Axygen)E&F

PEEK & (R/4MZ 0.25 /1.6 mm )% 1/4-28 BEUEL R EET
B R0 mL §] 20 mL)EF

XD IE2B(PTFE, 28, 25mmx0.22 pm)ETF

Qo mL)EF

XA

PDMS-FF-100 & A (FluidicLab)

PDMS #rE 8 Fr B (FluidicLab)

RE

0T R ) 2 (FluidicLab, FRI@E)

HWHRE

BA(Winlo BAEZRS)
BIOHLCHE I, H1850)
pH 3+ (METTLER TOLEDO)

BB NFE MR IRALR)

- 15 -
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1. iR F B
(1) 2M CaClL &R B H
BY2.2197 g T 7K CaCly Mcacn=110.984 g/moL)IMARBAKIRFH AR, RERESE 10mL A,
(2) 2 % (Wt%) 7575 BRRA TR BC HI
ER 0.2 g B8 REBmM BRI RNMA 9.8 g BAKBE RS, 60 CNAFEMEMRE.
(3) 2 M NaOH &R Ee il
EX 1.6 g B9 NaOH(Mna0:=40.00 g/moL) M N BAKRH AR, REERE 20mL FH.
(4) 240 mM Ca-EDTA & & (pH=7.2)BC
738IE 1.2 mL §9 2 M CaCl, 4.8 mL £ 0.5 MEDTA, A 2MNaOH ¥ pH & 7.2, R&E
BZF l0mL &,

UE] TRMAGRESE, LEMAELL pH BB A,

Fs #RIRANA 2 M NaOH 853 (uL) pHIEE

1 0 3.52

2 1000 4.54

3 150 5.20

4 30 6.51

5 2 6.96

6 0.5 7.20
SRR 1182.5 /

(5) KIEARES (1%8%8%MW, 120 mM Ca-EDTA)
ERE{AFR 240 mM Ca-EDTA AR5 2% SR RWARIRSFHIB/IKEARR, Aeldigad
RER.

-16 -
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(6) THWHEBREFI(1%ZE, pH=4.8)
EX 500 pL 2% Drop-Surf RUEEAGH, A 5L KZE, RHIITEH.
2. A&
(1) RUB/ARER ISR EERE
B/ AR SN REEESE (FUA/ABRHIENER FM V.1.0) 2. MBMHKFISNNE
FEENES, HEBNTERO-OEERRNTERAR):
O BREROEE TSERN - SRLEE B - RUE/REREIEN0;
@ BRB/MEREENNF S BIR, BRANERE;
G BRENIE AENHHEE ) AGEAE 15 mL f£85t), Bo(FED 4 E ) Bi(k
8 1.5 mL fif R th) 4% ;

@ FBEE 1/4-28 B ELF £/ PEEK & (R/4M2 025 mm/1.6 mm)H 3% A1GH4E 15 mL
5] ACBIEE — R EERKER), Bi(K#E 1.5 mL 8t B.GBE i S E MR )iEE;
G FBECH 1/4-28 44BN K fY PEEK E(R/4M2 0.25 mny/1.6 mm)7 3038 A(BE —R=E

-17 -
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&% 28)F As(PDMS GUBTS A EAMHEEAN), B.(BE R E £/2%28)F B:(PDMS #iEHH XA
BYKHEN O )ERE;
© C 73 PDMS fRERGET R MEENAES, TROXENADBIERRESS;
@ B PEEK B(A/4ME 025 mov1.6 mmKEE A HO D ERMEABRSH.
(2) FluidicLabSuite ¥4 i %% F1i8 &= 897500
FluidicLabSuite 344 B R X S%E (HUB /B S & ER F4f V.1.0) &h+3.1 FluidicLabSuite X4
NZZE"HE
}) BREBRHMEENHE
BRBRES BN T(SE MR RURIE A RO/ &I &8 RN IR BREWKE)):
© HBITE 15 mL SHA8 At GEIE —)A 1.5 mL KAB A% &5th GBI Z)dp ORI 5 mL 2%
Drop-Surf UiE AR HA 1 mL 7K EE;
@ FluidicLabSuite 34 BIRE HIMNSE (HUB /MR HIEUER FA4 V.1.0) 3.2
FluidicLabSuite 244 B9iR & A0 B9 8B 73 (AL RN 8 Z B[R FB RN —1),;
B TAZSEENNSELEEERX;
@ FEILRE O ME & OB HIREER;
© EBERHEEBE—ENCAE, W 150 mban)FEE ZEH(GKAE, 0 900 mbar, KABRE
X, MBEX, ENEXHLEBENTRPHNZES;
© FEBENMCHRPRLERBREESRTLHL); BENRGEHEDZHTHRER®RE
&, FIREBEE—CHE)FEIE Z(KB)REZAI7 7 5 pL/min;

#

@ FERREFeedback)RBAFNRERE, FLIMRNTVER L

- 18 -
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® AmKERMBER—ELRE, TEBNATEEHE TURERES—M;
© FMEERSSE, OERKRMERBRARIKE;
@ 20 min J5F LIS, BRURFMRAUEEW, BE/E52EE 4L 30 min,
3. BEBREMROELER
AERELS BN T(SE W RUR IR M8/ HEk 5 & F & 8RB MK (ZBRELZ)):
@O B 1.5 mL &0 & DA & AU ;
@ |V 4 V=12 MARLN, RTHHEL,;
3 2500 rpm F/0ALI2 1 min, FHENHEEPHEILF;
@ EE LROMOBRIE;
6 ARBEIAFESR, TIELIEABEOGERHESOSHEHIN
© RABIEKENSRERIEMK, NDBIE PBS Z RS,
4. /AR B UE
AR ENERERATARERERE . MEARBNTH . S0 REE R RUR/MIRE &
RIS,

ZR51e:
NI AR FEIRIRA 98.45 i, BEARSHESHEERRICV=1.02%), HEHMEE
M 2o Hm N TEA R

-19 -
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E

g

Percentage(%)
g

=

200 um
I

RARBHNESRRBMIKFHINENRN 9291 um, EARSHETEEERRHCV=2.35%),
HEMREMMEZHmUN TEFRR:

140 160

LEXBES:

1. A7 ZPEBR(1%ZEME A R) 2B M (H<S);

2. RARLRFSERRAMNIKE, KEPAESARBEEF, X—KREERHNSAHEE
B HREARE,

3. RBADERFEESEREMIKE, BT KEBERAMEXT Drop-Surf MiEH, ALERFRET,
PFEAAEFREMNENA T HENED;

-20 -
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4. FBAFRHEEEREFIRE, ED BT PBS B RP I EME R HIRFE, cTLLEH7E PBS

PMALERBSBEF, NERHMKSET KD,
5. REAS RIS RRIAMIRONET FluidicLab RHASRREFREBHER.

SE ik

[1] Ching S. H., et al. Alginate gel particles—a review of production techniques and physical properties, Crit. Rev. Food
Sci., 57, 1133-1152 (2015).

[2] Wang H , et al. The use of micro- and nanospheres as functional components for bone tissue regeneration, Tissue Eng.
Part B Rev., 18, 24-39 (2012).

[3] Wan. J, Microfluidic-based synthesis of hydrogel particles for cell microencapsulation and cell-based drug delivery,
Polymers, 4, 1084-1108 (2012).

[4] Rowley J.A., et al. Alginate hydrogels as synthetic extracellular matrix materials., Biomaterials, 20, 45-53 (1999).

[5] Bhatia, S. N., et al. Effect of cell-cell interactions in preservation of cellular phenotype: co-cultivation of hepatocytes
and nonparenchymal cells, FASEB J. 13, 1883-1900 (1999).

[6] Zhang H., et al. Exploring microfluidic routes to microgels of biological polymers, Macromol. Rapid Comm., 28,
527-538 (2007).

[7] Utech S., et al. Microfluidic generation of monodisperse, structurally homogeneous alginate microgels for cell
encapsulation and 3D cell culture, 4ch. Heal Mater., 4, 1628-1633 (2015).

-21 -
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SRFE=GERIEMKIFEFZHLE)

SLREBY:
AL HRFBRGH/AIREIEN, UESEESY CaEDTA M EBRNNBERAKE 1, S
BZ S Zn-EDDA Fi8RERTNAYAR A7KAE 2, LA 2% Drop-Surf fUE £ AGH AHEFIE S 20

AR B A R MK (CV<5%),

Ju
it

ELBEHRZDP, RNNETIEHIRENERESERIAFMRNTT L. 2R E0TLAH
BEEMYINE FREEERLERK, BZIZ8RENHRFN pHpH<S)RE., XRABTMES
FPELIWARNFE, A7 THRMAREK.

ETFLLEFAENBE, FluidicLab MBI & FaEIEHRASEFESENINAR, LI
BREF CaBRFuENRK, NARSRREMKERBEANBENTY, HEREREETEFR,
REBESY Ca-EDTA MG RERMNENARMENKE 1, SHESY Zn-EDDA i RENHERE
AKX 2, HAEFKIBEEE, RESHSEREFNESRNEFEER, IS5 EDTA SR
MESH Ca BB, MERMEY Cam 58 RRWRNLMERE L. B _LAT XSS FluidicLab
MEAtEFafEFNSRREERMRZEDYE ., BREFRENENFHFTHTH, BIERHHMKAL
7H—Me, RMEER, BREKNEE, KAXBEONERABNGE.

-22 .
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EDTA

H 6 0., . &
Ca 3RS Zn

EDDA _{EDTA

+M<VN—> oo"

R

-~ é & 6 ‘QT“H

Ca-EDTA FiERBEEMKAR  Zn-EDDA FnEREMKER HRBRIG R

SERFH

iz 5l

3% 4 A3H (2%, Drop-Surf, FluidicLab)

2.7 (Drop-Surf, FluidicLab)

Y855 B4 $A (FluidicLab)

T 7K EALES (Macklin, C805228-100 g)

EDTA & (Macklin. 0.5 M. pH 7.4. E885215-1L)
Z &N, N-ZZ BR(EDDA. Macklin, E838453-5 g)
o7k B B& B (Macklin, E820824-25 g)

S & (Macklin, S817971-500 g)

PBS £ )4 /&% 5Kk (Macklin, P854529-10 EA)

FEH

B0 E (Falcon 15 mL REF 352097)&F

BOE(1.5/2 mL, Axygen) & F

PEEK & (W/4M2 0.25 /1.6 mm )% 1/4-28 128UEL RHE T
30138 S (PTFE, 2. 25mmx0.22 nm)&EF

FH R0 mL)ET

ThH XA

PDMS-SCE-100/50/30 it 5 (FluidicLab)
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PDMS #REE 8 Fr ¥ B (FluidicLab)

®& UGB A EK )Y (FluidicLab, =i&@i8)

BN (Winlo PAEZRS)
BOLGE R R, H1850)

HENgE
pH #+(METTLER TOLEDO)
EBAFERRECUMBKRALR)
SWlyy; 4
1. =7 Bl

(1) 2M CaCl & REH!
EX 2.2197 g B9F 7K CaCla (Mcac=110.984 g/moL)II AN BHKIZH A, RELERE 10mL /.
(2) 1.2 % (Wt%) ;35 BR$0 73 iR B
EX 0.12 g B8 R ERR RIIA 9.88 ¢ BAKBFEIRS, 60 CIAEHIMBRE.
(3) 2 M NaOH & & Be
EX 1.6 g B9 NaOH(Mnyz05=40.00 gmoL)MMABEKIRZ AR, BEERE 20mL &FH.
(4) 80 mM Ca-EDTA A& (pH=6.7)
EX 400 pL B24IH9 2 M CaCL 5 1.6 mL 9 0.5 MEDTA &% 34, A 5mL B4KIFEFH194,
SRR 2M NaOH B Z pH £ 6.7 £, REMANBL/KERE 10mL,

UE] TRMARRESE, LEFEMAEL pHEZLAE,

Fs #IZAN 2 M NaOH {8F3(uL) pH U E{E

1 0 3.92

Y



N Fluidiclab’ |

2 200 4.38
3 150 5.97
4 5 6.21
5 3 6.38
6 P 6.51
7 1 6.58
3 0.5 6.63
9 0.5 6.67
BEFR 362 /
(5) 80 mM Zn-EDDA &R (pH=6.7)
EX 0.1465 g El]aﬁ 7}( Zﬂ(CHjCHOg}z (Mzg{cmcﬂoz)g—183 48 g/ﬂlOL}'ﬁ 0.1416 g E’]Z._ N.N-—_2

BR(EDDA, Meppa=176.17 g/moL), MIA SmL BA/KEBFIRFAM, ABBN 2M NaOH F % pH
E6TEA, REMABAG/KESZE 10mL,

UE] TRMAGRRESE, LEFEMAEL pHEZLAE,

FSs HORINA 2 M NaOH K53 (L) pHMEE
1 0 3.96
2 500 5.01
3 200 5.71
4 40 6.06
5 20 6.44
6 3 6.53
7 2 6.62
8 1 6.65
9 0.5 6.68

SEF 766.5 /

(6) K48 1 ECHl(0.6% 8% BREY. 40 mM Ca-EDTA)
ENF AR 80 mM Ca-EDTA A5 1.2% 8 BRMNBRIRFIIIBHAEAE 1, BerldiEztd
EER.
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(7) 7K#8 2 Ee$(0.6%8 % B8 ¥4, 40 mM Zn-EDDA)
ERE{RFR 80 mM Zn-EDDA &R 5 1.2% 8RR BINA RIRF 1998 B 2808 2, BErlidigasd
&R,
2. BEEREMNIKEIE
(1) RUB/ARERFI SRR TR
R/ AR BN REIEESE (RUE/AEREIESUER FM V.1.0) 2. RUE/RIRFISEMNHNE
REERNESD, HERNTEERO-OEZERRUN TEFR):

O BRERREE =SS EEN - SRELEEE - RUB/MEKEIEN;

@ BHRUA/MHREIEN S S BIR, BMNEE;

B BEEME AENEHEE—)F AiGHAE 15 mL E%&5th), Bo(FE77 ) HEE Z)F Bi(K
A1 2mL EE)ERE, ClENHHEE=)M C:(0KA4E 2 B 2 mL &) ;

@ FECH 1/4-28 B4UELA R PEEK B(A/4M2 0.25 mnv1.6 mm)73 3% AiGHAE 15 mL
R SH)AN ALCBIE —REARES), Bi(KAE 1 89 2 mL f#&51)F0 B.(BE T iREBEREER)IERE, C10K
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A8 2 i 2 mL fER)A COBE = REE R )IER,;

© RBEA 1/4-28 B4R RfEH PEEK B(R/4M2 0.25 mm/1.6 mm)573 5% A(BE—RE

.rJl LEE

&R E5)F] As(PDMS RUESHZEHREAN), B.(BE ZK 8 %288 B:(PDMS #iE XA
BI7KAE 1 AOEE, C(EE = REERER)F C:(PDMS SRS A X ARKAE 2 NO)EE;
© D} PDMS fRAEMB SR MXENAS, TAMXENADBSERESH;
@ B PEEK &(A/4M2 025 mnv1.6 mm)¥ES /A0 EQERNARSE.
(2) FluidicLabSuite {4 B & & MR E %M
FluidicLabSuite 344 )% % &% (SR /AR FI S E R F M V.1.0) 3.1 FluidicLabSuite R4
M E NS SERNAREERBNERM—R);
3) ESRBRNRCHHF EME L
AAERESBUT(SEWNFRIELA : fUBH SN &S RERHBK):
@O 3I7E 15 mL SHAEMFREOEE —), 2 mL K48 1 80t OEIE 2 2 mL /K48 2 fE&m0E
B =R RN 5 mL 2% Drop-Surf fUE 4 REH, 2 mL K48 1(0.6%78 % 0. 40 mM Ca-EDTA)F]
2 mL 7K4H 2(0.6%;85% B&#R. 40 mM Zn-EDDA);
@ TAZSEENANSELEBEEERX;
@) FEFLRE O IR AE B0 & IET R
@ fEEMIKIEEEE—ENCGHIE, W 250 mbar), BE ZFEHICKAE 1, 0350 mbanFiBE=
FEGKAE 2, 10350 mbanHEE ERMTHPHES;
6 FEBNMCHPERTHRAE ESETEHL), $ENRRAENEFITBRITEE,
FiREBE—(AE), BE_ZCKE DIMBE=(KHE 2)iES5I7 20, 571 5 pl/min;
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© BERIRE Feedback) R IAZIRERE, HILURENBER S
@ AEKERMER—BLR, HESBEZEMETUERAREE—M;
® FMEERYSE, oA RER 1LS5nL BLOED;
—REEEELKE, EHTFELOESD, #E 10 min Bk,
(4) BRBEMKIREILE
BEZESBUT(SEWNFIRIERE AU S &8 RRAMK):
@© B 1.5 mL B0 B REDAUHEACHE;
@ &V V=12 MAERLA, R"RSPHEAL,;
@) 1000 rpm BRI 30 s, FFENH EERERALF ;
@ EE FROMOEBE;
6 ABRBHEILFEER, IELEABEOLBRE KO SHILN
© HLBEISERLRRS BT EFIL PBS EhiRd,
(5) RURB/ABRHIEOUEE
MA/MREENEREATLRERER . REARBNTH . ERBREERRUS/MBKE &
BREES T

S£R5i1ie:
NIZE W RUE A2 A 10174 um, EERSHESEMERRH.CV=-1.30%), HEME
MRS UM TEEFRR:

-8 -
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S

Percentage (%)
=

-
2

40 60 80 120 140 160

/pm

B REXE 28T PBS P RBRE MK FEIRIERN 96.08 um, EFRSHNETBEER
RECV=2.52%), HEMEENAESH N TEFRR:

40 60 80 100 120 140 160
Jpm

o, BMNEERTAREENSHFIET 1% 8 RBREMIK, HdkiE 1 4 Ca-EDTA F1K
18 2 Ff9 Zn-EDDA JREE A 40 mM, EXRSHUN TERAR:

ik 7K#8 1 7k#8 2
s e HiBE MERAIR

CV(%) CV(%)
piii9%d EH b9 Eh b9 EA (pum) (um)
(UL/min) (mbar) (uL/min) (mbar) (pL/min) (mbar)

10 85 15 366 15 366 101.68 1.69 107.24 1.61

10 114 45 855 45 850 112.39 1.99 110.54 203
PDMS-SCE-100

20 166 5 959 5 944 100.60 1.81 103.16 1.76

20 176 6.5 1110 6.5 1081 106.57 1.72 107.24 1.71
PDMS-SCE-50 4 174 1 1145 1 1157 53.83 2.66 58.39 4.10
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4 251 2 1727 2 1658 60.07 249 65.94 337
8 309 2 1700 2 1663 51.28 2.62 5581 3.99
PDMS-SCE-30 5 ! 2 ! 2 / 33.72 281 3442 346

THRXBEAR:

I AFRERTEERAR. MEVABEXDFSREYNERREMKRFE,;

2. RAAARFSERREMRE, MAKEPHAESERBEEET, X—RETER2HNEE K
ESETHRERE,;

3. REASRHESRERIEMIKE, AFFHAKEBRHAEE KT Drop-Surf RUEH, B ILIERERE
T, HFEXEFREMBEDK FHENES, BETSZ ARG RN N NIRED HERLESE);
4. RAAARVNESRRAFNKY, EMHAEREN LT REELREN, BKBENESNE
EURIERZEEFEREARLCRN, RERKEIREZHE);

5. REASREEEEREMKN, ES 8T PBS RN T EME B MIRET, T LAEIRX7E PBS
PMALEHBESEF, AEBHEKSETFKSD;

6. AP RFIFTRBREFMIRE, {5 Ca-EDTA. Zn-EDDA ISR ABOR EREEM, 15 HE
ERBRUMIKERYEEHRAE,

7. REARSRIE S EHRIL MRS FluidicLab 124 18 BB REB ISR,

SE Xk

[1] Ching S. H., et al. Alginate gel particles—a review of production techniques and physical properties, Crit. Rev. Food
Sci., 57, 1133-1152 (2015).

[2] Andersen T., et al. 3D cell culture in alginate hydrogels, Microarrays, 4, 133-161 (2015).

[3] Uyen N.T.T., et al. Fabrication of alginate microspheres for drug delivery: a review, /nt. J. Biol Macromol., 153,
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1035-1046 (2020).

[4] Rajaonarivony M., et al. Development of a new drug carrier made from alginate, J. Pharm. Sci-US, 82, 912-917
(1993).

[5] Zhang H., et al. Exploring microfluidic routes to microgels of biological polymers, Macromol. Rapid Comimn., 28,
527-538 (2007).

[6] Utech S., et al. Microfluidic generation of monodisperse, structurally homogeneous alginate microgels for cell
encapsulation and 3D cell culture, Adv. Heal. Mater., 4, 1628-1633 (2015).

[7] Hati A. G., et al. Versatile, cell and chip friendly method to gel alginate in microfluidic devices, Lab Chip, 16, 3718
(2016).

[8] Bassett D. C., et al. Competitive ligand exchange of crosslinking ions for ionotropic hydrogel formation, J. Mater.
Chem. B. 4, 6175 (2016).
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LI RIS Oligo DNA B TT[# A5 R BRI &2

SLIEBRY:

ALK RBHE 10X Genomics 9 barcode R EKFI A, DRUH/AIRHIS N ARDESE,
PAEH PG BEAR SR F0 NN (A BBt AR XX IR S ARAKIE, MEE NN N. N-[UHE
Z ZB&#) 2% Drop-Surf HE £ R R AHAE, #1E 28 Oligo DNA KIS 8 57 5 0] BEAR R 7% BtAR ¢

BRER(CV<5%), FERIE Oligo DNA R E REEEFIX 40%LL L,

5l

][/

MEAENEDERHNENERRM, ERSKE LZREX, SESEENRF, ETREN
PRI Fr i R4 AT LA F 4 4R B9 RNALS DNARIFIE BREGFA D . BT HRICIE
PR AR, FEIEEE DNA barcode MRS B MERARHXERARNBE P, MEAT
FEENRMBATNFEE, mua¥EE keI DNA barcode FNMEER B LR TIIXTHRA B X5 .
I B4R 18 B9 % 710 DNA barcode 8 755%% inDrop B 4858 £ 49 58 A 1% BE AR AR B2, Drop-seq &
MENFHRCPBERBRESYAERERCIF 10X Genomics 8 FI5R A 1K BEAR B REKFE,

R, LRGEHNENRFBETAERNSAR, HARRBHEER, HW, inDrop RFE D]
LI 95%LA ERYRREREI S, {E DNA barcode (IR FEBIRIIEZHIBM, XE—EBEL
BT SIMNRREEP., B, K& HBA0TEEXS DNA 5 RNA SR AT E R #R{5. Drop-seq
RREPRE LARBE, B5MAS NBRIKPRK, XEFRMNERKER#T, BETRMEE,
£ 10X Genomics R H, RIRCILASEIA RN ENFRR, BEANKRSNAATRK L3Rt
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RZREHRS T - EXLHRNAR. A, SEINFTEELRFHNEHETESHAREEHEEE
barcode ¥k, ML MWHME,

FluidicLab EF Wang S ABH R, S8 10X Genomics §J barcode F Bk FIE %, =#MHT
—f S8 Oligo DNARRGH R EREREKNIR TR, AXRHFRUSE RB B 24
N.N-W(AEE B R BRI NRSERAKE, UEE N N N.N-NEBEEZ = &# 2% Drop-Surf
W RHEAHAE, 1% &5 Oligo DNA WS RN HOIRBRERBEREREK., HRENENT
EFrRE, @i N.N.N. N-[UHEZ ~ Z(TEMED) IR SR B R APS) FEBHE, RERKEE
BAS NN-R(AHBBERBEA R ERES RN, Bl & MR LUEE Z 758 OTDH 7 325
I NN-(AEG BB PR e, FEHES2E®, AMBME DNA barcode, BT 403 %

B/ Oligo DNA K E o 1 EL B R X 40%BL £,

B B BBk
,\' BRE R f‘}“’i R R
i ’;”"‘l | _
0'\ O:t =0 o
HN » o NH;  NH; HN HS SH - o
I 4 e lypmosn Bong, _APS 5 o Y o o 1
o TEMED s DTT N N o s
AR NN XU B o o 0= >
R R
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SCIRMH -

337 4 B8 (2%. Drop-Surf, FluidicLab)

2L 7 (Drop-Surf, FluidicLab)

TBSET £& 4 & (FluidicLab)

B BEAR A iR (40%, wt%, FluidicLab)

NN (7 ¥ BE B AR 78 8(0.8%. wi%, BAC, FluidicLab)
HA=E 19 57 B8 $% (APS. FluidicLab)

N. N, N', N-[UEH & Z — f2(TEMED, FluidicLab)

& Span 80 BYIE C %A i (1%. v/v. FluidicLab)

TET &4 /& (FluidicLab)

Qubit ssDNA 4@z 7 & (Thermo Fisher Scientific)

ZAEREEE (10 mM . DTT . FluidicLab)

B/ & (Falcon 15 mL REF 352097)&F

BIOE(1.5mL, Axygen)&F

¥
PEEK & (A/4MM2 0.25 /1.6 mm )z 1/4-28 BEELKEE T
=03 IEEF(PTFE. M. 25mmx=0.22 ym)& F
PDMS-FF-50C 7t F (FluidicLab)
mhH¥XR

PDMS #RE S 3 B (FluidicLab)
R 8 /AR $) & (FluidicLab, FRIEIE)
AR (Winl0 PAEERZ)
& CVLGER B R H1850)
HWENRE — EEAFEEFR(VMIKALR)
Qubit 4 3% ¥ 42 WX (ThermoF isher Scientific)
X TR
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1. g E
AERES BT (SE W GURIENE : fUB S EMUEIES Oligo DNA A 0] BE#R5E IR ):
(1) 10%(w/v)i3 5 BR 82 A i B
MEL0.1 g IHERER, MABGKRF A%, SLESE 1nl £/,
(2) &7 Oligo DNA Bk t8E %)
1) & REX 200 pL TBSET £ /& . 300 pL 40%(wt%) R % BEAA . 980 il 0.8% (wi%) N.N'-
(P BE AR AR FN 120 pL 10%(w) R ERZRERES IS, FRHA TR TRLEER;
2 BARELLAREFIFR) 800 uL mIEELARIE SR . 166 uL JREA 150 pM ) Oligo DNA #]

34 1L BAKESHSIEH 1 mL 58 Oligo DNA BIKBEEK, SERFIMSMTERSR:

IRB/$ AL VIRE AIANE(UL) BRE
TBSET & 9% / 100 /
RIBHLILE R(Wt%) 40% 150 6%
RBHRRSE
N.N- TR ¥R B B ARTA TR (wt%e) 0.80% 490 0.392%
S EFRER 8 (wiv) 10% 60 0.60%
Oligo DNA 150 uM 166 25 uM
B Ak / 34 /

(3) 7kK#8h Oligo DNA R E B4
D BX S uL EREHIB S Oligo DNA KAEE®E, MMA 45 uL BANCKEEBER 108, &5
S%HR;
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@ K% EX 298.5 pL Qubit ssDNA Buffer #] 1.5 puL Qubit ssDNA Reagent ;& & 194515 E Qubit
ssDNA #2i{# & .
@) KR EL L ARE B9 199 L Qubit ssDNA AW FIF] 1 i LR EHIBIER A Oligo DNA gY7K
BHRBRESYS, #5888 2min; B Qubit4 BMERE,
(4) SRAEECH)
2 1000:4 (v/v) BI{RFRLLTE 3 mL 2% Drop-Surf #{E £ A AN 12 uL TEMED, HiR%1945.
2. % Oligo DNA BERHIHI & FE L
(1) RUB/AMBRH S NREIEE
OB/ AR FNREIEES E (RUR/AERIEOUER FHf Vv.1.0) 2. MB/MEREISENHER
EEENEBS; BEENTERO-OEENRN TEMR):

O BSERRERSSESEN - SRLEXE - W/ HF4;
2 BMBEMKEENDA S BIR, BREAEER;
B BSRERIR AENEHEE—)M AiGHE 15 mL 4£&t), Bo(E7 %It 8 Z)F Bi(K
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A8 1.5 mL fif & th)iEE ;
@ FEA 1/4-28 B4R RAEN PEEK & (R/4M2 0.25 mm/1.6 mm)7> 3% Ai(GH4E 15 mL
fER)R] ACBIE —REBAEESS), Bi(KA 1.5 mL A%55t) A B.(GBIE R B AE SRS
© FBCH 1/4-28 BHUELF R 8 PEEK B(A/AME 0.25 mn/1.6 mm)7H 348 A(BB—RE
&R EF As(PDMS fUEGH X EHRBAN), B(BE K E &%) B:(PDMS MiESF XA
BIKAEAOEE;
© C Jo#R Ak PDMS-FF-50 BRAGHFMERAS, SRAMEENAODBIEREZS
@ F PEEK &(A/4ME 025 mnv1.6 mm)¥Es f O D 4 RHNILES .
(2) FluidicLabSuite {4 i %225 F1IR & B9340
FluidicLabSuite 24 B &= & S (HUE/AEKFIE M E R F 4 V.1.0) 3.1 FluidicLabSuite 2R
B R HER S ;
(3) &7 Oligo DNA R¥kH%IEFMEK
BARZELBUTEEMM GURENE : fBUBHISENFIES Oligo DNA A9 0] B iR BIK™):
O FEEE— AR CRIE) PN LR B HI 80 RAE , B8 Z M6 5t G I LR B i
&% Oligo DNA #7Kk#8;
@ IRAESEENRSFELIBFX;
Q) FBMRREBE—CRAMBE_CKEENHEERRTRPHNES, FESHLE
BRGATHRINE, & EHEMAKERES 54 20 ] 10 pL/min;

@ 17 (RUB/ AR BIEMER F41 V.1.0) FEFRERE MR R EFeedback) VR EBER FiIEIR &
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O FRRBENRRER, BRKERAMZFVREHAHEMENREISN;

© MEHRELENRE, BUFREREROED, 20 min FEIHKE;

@ BEUZEBOEPNIREREDE S 200 1L 7958, HFHRET 65 °C XN TFEBEPIREK.
3. 8% Oligo DNA K EKRITE A 5%

BARRELS BN T(SE MR GURIEAR . AU IS HIES Oligo DNA B 0] B AR KRR ):

@O B 1.5 mL B0 8 KEHEN LET Yl

@ 8BV Vg =12 MABIEF, RFHHEA; 5000 rpm BOLIE 30s, REESER,; £
FRIZME 23 %, HEMIRBILEEEARIEN;

@) &V, V=12 0N 1% Span80 HIEC¥A R, &% 195 ; 5000 rpm B2 30s, BN
FEER,; E8 FAREE 2-3 1%;

@ &V 4 Ver=13 A TET &4 &, #&% 135, 5000 ipm B0 42 5 min, BV FERER;
BE FRBF 1-21%;

B REZTET TET £8P, S2EHERRAIFEEHRIK,
4. REE T Oligo DNA SRER

BREES BN T(BE MR RUR IR #UE 5 &UHI& S Oligo DNA B T] B AR SR IER):

@© BUS L EARBIZBIRER, A 45 pLIRE R 10 mM B DTT 8K, =% 195,58 E 4 10 min,
SHRKT2ER,

@ BEH Qubit ssDNA #&IRXF, #RIKER 298.5 UL Qubit ssDNA Buffer ] 1.5 pL Qubit ssDNA
Reagent ;2 &195;

B FIRER LA BHIEY 199 pL Qubit ssDNA il FF] 1 pL _Eid AR FIRRIFERBRES
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95, #EHE 2 min;
@ A3 Qubit 4 1M ESRE .
5. GG /AR EI FAUE

WB/ MK EEFNEBRERTOAERER . REERRI[NTH . EFRFFE LA/ ARG

BRI,

ZR5i1Tie:

(D A Qubit 4 # _EIARES #7K48 P Y Oligo DNARE N2 ERE R A 14.9 pg /mL (24.35 uM,

C e
BAIEHBRAR: C(uM) =2E 21000 X Mgy ).

Oligo

@ WFRBOAEFEIRZRA 4516 um, EERSNESHHERRHCV=2.65%), HEMR

BRI T EBFfR:

= e
~Gg¢ 00 OVg ™~
Og

J
Uag

o

'\.. o0

o

® BEfE,

Perce_nlage (%)

301

20 -

10 -

SRHCV=3.88%), HEMEENLEA BN TERR:

-39 .
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50

40
304

204

10 ﬂ
—

O 10 20 30 40 50 60 70 80 90 100
Size (jLm)

Percentage (%)

@ F3 Qubit 4 4 M L R #JE BEBRP B Oligo DNA SREE, (XS RRLERN 6.48 pug /mL (10.58

M, BASERAR: C(uM) = 000 mrgegy ).

Oligo

®) BT RN E EETE Oligo DNA SRE oM EREXR FiX 44.35%,

LHXBES:

1. A7FRAIAUEH T FluidicLab 240X H &, Ett @A TERER;

2. AR RE SR, ®7XMA FluidicLab 124 PDMS fREMBER TR, EthRBETAR
—EEAH;

3. XAAS RESREKN, BHSINREARAXTFERNMEARZ, B, SERBEIFEER
HITRE,

S8 3k

[1] Prakadan S. M., et al. Scaling by shrinking: empowering single-cell 'omics' with microfluidic devices, Nat. Rev.
Genet., 18, 345 (2017).

[2] Klein A. M., et al. Droplet barcoding for single-cell transcriptomics applied to embryonic stem cells, Ce/l, 161, 1187
(2015).

[3] Macosko E. Z., et al. Highly parallel genome-wide expression profiling of individual cells using nanoliter droplets,
Cell, 161, 1202 (2015).
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[4] Lan F., et al. Single-cell genome sequencing at ultra-high-throughput with microfluidic droplet barcoding, Nat.
Biotechnol., 35, 640 (2017).

[5] Lareau C. A., et al. Droplet-based combinatorial indexing for massive-scale single-cell chromatin accessibility, Nat.
Biotechnol., 37, 916 (2019).

[6] Stoeckius M., et al. Simultaneous epitope and transcriptome measuwrement in single cells, Nat. Methods, 14, 865
(2017).

[7] Peterson V. M., et al. Multiplexed quantification of proteins and transcripts in single cells, Nat. Biotechnol., 35, 936
(2017).

[8] Zheng G. X. Y., et al. Massively parallel digital transcriptional profiling of single cells, Nat. Commun., 8, 14049
(2017).

[9] Wang Y., et al. Dissolvable polyacrylamide beads for high-throughput droplet DNA barcoding, Adv. Sci., 7, 1903463
(2020).

- 41 -



1 FluidicLab’ Iz
SLRH RRH:-PERBB{IERRERMAMA)FBKE &

SLREBY:
AL @ IF) BEUH/ Ak EE4L, B 2% Drop-Surf #E £ B AHA, L 2%BRERER

B RER HAMA)BIR (S 0.2% LAP {FAXESI 2 RDAKEHIE SR 7 BMHME, F&EE 405 nm

FIMERF LIMBHE L, RLRFEERSHNED B HAMA flEK(CV<5%),

BRRRHA)RS—HE D-FEREERN N-ZB-D-SEFASREATEE L2 TR AR
ZREEY, TEGETEHIYNARIER . BEERNB RS, RERSNEYNEL
MERLZLMY, HAEED, ERNACNRFAEHBEZHACH, Af, HEN HA EALA
SWERERS, XAXKRETRA. BRIEESHAAERERRBOVMEMER, DUEREEFA
BEREE, WES 1.4-T B -49%/KH A8 BDDE), 1-ZE3-G-(ZHESE)RE)H _IK%
(EDC). ZZ/&EWMDVS)FE R EFI S TR0 2 1B U891, £ ERR . /K. BE. MHFARESHNESE
BAEE. Ho, SHRBARALRSNRFEMMNE TSN, ERTEYRE,. @EEBX. &
AREREHE, EXENHEP, SHERBEMBRORITNECERBRAREXNRLNE. ZYR
MEMERZED, B, SR04z, 2AeMRANE S BISHRRMIRE LI LN
X8,

B, HEERRRFRNEESRBEAN-REZMES TERACY, SHEENESETERE
EERFERERSFAR, EEFENEARBMIKY—ME., MEARBHRZERAR, oOJH &4
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EBREY—TUENEERERE, NTEKEES RS EMNERRERMK, Shendi FAEH%HA
DVS 3f HA 21, AEEHERBMRERASE VS-HA KH, EEIMNTRE TREEMRR
BB RERMER. AW, X EFTEDVS BIhEHREER, @ DVS A5 —ESM, tTRERsIE
AR RFEF KB EF BIME AU, Yuk F A URZ 282 Z 457K H A BX(PEGDE)F 3 32 BXFI SLHN 5 BR [ B
MR FEREL, A EAEEUBEERRAS, KEMERAROAED, A, RE—FELES
M REF A EE SRR S L, N FHEEYHESER. BAERTET. £08EFY
BHRBRMKEGEEE X,

EFilt, FluidicLab IA HAMA AZREKERE, DUIREQ4.c-ZHEXPHE)BERERCAPHEA
RBIEF, EHBEBMAERA, BEAE/AEREIENEESEN—8 HAMA 608, BEENNT
BN TLIMBNEL, R255 HAMA Ik, ZEBRFEE, FRiBERS, FISFEINHK

BAHME(CVS%), BEERIFEEM,

SLIRMH

P ERH (2%. Drop-Surf, FluidicLab)
.7 (Drop-Surf, FluidicLab)
BEAEFBIEREER (HAMA, FluidicLab)
AEQAC-ZHEXPHE)BEREL (LAP. FluidicLab)
E V& (Falcon 15 mL REF 352097)%& F
ZEELOE(L.SmL)AEOE(1.5mL, Axygen)E F

$E 44 PEEK & (R/4MZ 0.25/1.6 mm )% 1/4-28 BLHEL R GE T
REBIBR(10 mL)EF
30 3B RS (PTFE. . 25mmx0.22 )& F

=g
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T ERQ mL)ETF

B RE (1.8 mL)

PDMS-FF-100 &/ (FluidicLab)

PDMS #rE it £ B (FluidicLab)
RE T8/ ER F &Y (FluidicLab, FRIEIE)

EBA(Winl0 PAER%)

=OALGHA R A1, H1850)

EiE N F B AERNABRAIRE)

BEREXNGER, YM-020T)

FHAEINT (405 nm FER)

BF A RFDRER)

Sh xR

SSRSE:
1 W FEE

(1) 4% HAMA 7KGE & (w/w) B #ll
FREX 0.04 g HAMA #7K, M 0.96g B4k, BN BEIRSAM.
(2) 0.2% LAP K& & (w/w)BL
FREX 0.010 g LAP #5&, A 4.99 g BEK, BXBEIRF AR,
(3) 7KHEARE Fl
EY 400 pL 4% HAMA A48, 200 pL 0.2% LAP A&, AN 200 uL @457k, B R4, HA
s RS RLEER.
2. B HIE
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(1) BUB/AER IS 2R IEE

B/ MR ENREEESE (FUH/AERBENERFH V.LO) 2. HIHMRHENNE
RERNE S, HERNTHEO-OEEMRN TEMR):

O BEEROGER TSRS - SRLEE B - FUE/AER &40

@ BRUBHREENI B SBIR, BMAERE;

@ BEENE AEAHEEE—)F AGHEM 15 mL f£&t), Bo(E71 5 H&EE Z)F B.(K
815 mL BEEOEMRE)EE;

@ FEH 1/4-28 84U KHE PEEK B (A/4M2 0.25 mnv/1.6 mm)73 3% AiGH#E 15 mL

REE AN ALCBE —REERE), BiUKE 1.5 mL 208 #E:0)H B.0BE ~ S EmReE)E
%;

6 BT 1/4-28 BLUELF K0 PEEK E(R/4M2 0.25 mm/1.6 mm)# 5148 A-(BiE

itk <1

&R a8 As(PDMS HiE S A X BEUHEMEA L), B.(BIE iR E &%) B:(PDMS fiE S Ak &
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BIZKAEN O )ERE;
© C 7 PDMS fRERME G A MEENES, TAUXENADBIERERS;
@ F PEEK &(A/4MZ 0.25 m/1.6 mm)¥EE A HO D GERNALBRSH.
(2) FluidicLabSuite #U{4 iY %2 2% F1i8 & B9340
FluidicLabSuite 34 022 2% (HUE/HEKH EER F 4 V.1.0) B=3.1 FluidicLabSuite X4
BR & HER S ;
(3) HAMA #iR &5 &
BERBRES BT :
O HHITE 15 mL SREME R GEE —) 1.5 mL KA ZEFOEM# B HOEE )P EITMA S
mL 2% Drop-Surf £ £ A 1 mL BBl 5FBIKEER ;
(2 FluidicLabSuite JHBVIRE RIS E (HUB/MBRHSERFM V.1.0) 3.2
FluidicLabSuite 4 AR & AN HNE A GENFAR B ERR[/ NI R MN—R);
B TAZSEENNSBRLEEEFX;
@ FEILIRE O E & OB IET R
G EEMFKEEEE—EACHE, 10 150 mban)FNEE —E (KB, 20 700 mbar, KAGHE
K, WX, EHNEXHEEBENGRPNES;
© FEBENMCAPRLERBREESHET2HL); BENRREBHEDZHTHRIRERE
wll, FIR EBE —CHE) B E ZR)RED B A 7.5 (R EAIFRELE, IFREFESE (W

/AR FIFERF M V.1.0) hEIETE)F 10 pl/min;

&

@ B RFREFeedback)RF AR ERE, FLIMMENTER L,
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® AERKEFRMER—BLR, HESBEFZEMETURARMEE—M;

© FRBERBYSE, oA RERESEAEN 1.5mL BOED;

0 20 min JFELKE, BHFELED, A 405 nm L/MKTERH 5 min Bk,
3. HAMA GBKBVIRFL 5%

BARBRESERNT:

@O XK 1.5 mL B0 B DAL ARH;

@ |V V=12 MAEILN, RFIEL;

(3) 1000 rpm B0 1 min, HFEBREEHEILT;

@ EE FROMOEBE;

6 ARBHEIFIESR, thELEABOCERE KD ST ;

© RLBIENERN HAMA ik, 287 PBS E/h &S,
4. iR AMER IS

ME/MREENERERTLRERERE . REARBNTH . SRBREE L RUR/MERE &

RBAEES
ZBE5i1e:

N RUEFIRLZ A 105.05 im, EBRESNESHEE SR CV=1.29%), HEMIE

BRI MU T EfFfx:
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g &

2

Percentage(%)

0 y " r . :
40 60 80 120 140 160

100
Size(pm)
SR IKSH HAMA #BREIRIZA 12059 im, EFRSHESTEMEEERY: CV=3.05%),
HEMEBRNMARS AN TERR:

N ASF [ ¢

Y . 50
{
40.
S
330+
3
=
g 201
&
104
200 pm oL | . nf . . |
60 80 100 120 140 160 180
Size(pm)
= .
SCOGXHEES:

1. REABZREIE HAMA #5Kk8t, BT 2%((wWt%)HAMA %55 X T Drop-Surf #05& #, BILERFE
MRT, SFEKBREMEEDXRTRENESN, BA0]SE RS R MM ED HIE R
2%);

2. AR RIE B FIAE R LB KR, AERAFREREERBLOE;

3. MREREAMAED EMENEEIA, EEMBETUELMHMK, WRFJEERELELAE
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.

SE ik

[1]Long Y., et al. Microfluidic fabrication of monodisperse hyaluronic acid microspheres with excellent biocompatibility
and tunable physicochemical properties, /nd. Eng. Chem. Res., 63, 6632-60643 (2024).

[2] Bishop P. N., et al. Structural macromolecules and supramolecular organisation of the vitreous gel, Prog. Retinal Eye
Res., 19, 323—344 (2000).

[3] Kong J. H., et al. Long acting hyaluronate-exendin 4 conjugate for the Treatment of type 2 diabetes, Biomaterials, 31,
4121-4128 (2010).

[4] Hu J., et al. Hyaluronic acid applied as a natural flavor enhancer and its mechanism exploration, Food Biosci., 55,
102969 (2023).

[5] Nobile V., et al. Anti-aging and filling efficacy of six types hyaluronic acid based dermo-cosmetic treatment: double
blind, randomized clinical trial of efficacy and safety, J. Cosmet. Dermatol. 13, 277-287 (2014).

[6] Yang B., et al. Determination of modification degree in bdde-modified hyaluronic acid hydrogel by sec/Ms,
Carbolydr: Polym. 131, 233-239 (2015).

[7] Tang S., et al. A covalently cross-linked hyaluronic acid/bacterial cellulose composite hydrogel for potential
biological applications, Carbolvdr. Polym., 252, 117123(2021).

[8] Bedini E., et al. Self-Esterified hyaluronan hydrogels: advancements in the production with positive implications in
tissue healing, /. J. Biol. Macromol., 236, 123873 (2023).

[9] Raghupathi K., et al. Hyaluronic acid microgels as intracellular endosomolysis reagents, ACS Biomater. Sci. Eng., 4,
558-565 (2018).

[10] He S. L., et al. Morphology and size control of gelatin‘hyaluronic acid composite microsphere for drug delivery,
Mater. Technol., 31,145-152 (2015)..

[11] Hamilton M., et al. Hyaluronic acid hydrogel microspheres for slow release stem cell delivery, 4CS Biomater. Sci.
Eng., 7. 3754-3763 (2021)..

[12] Shendi D., et al. Anti-fas conjugated hyaluronic acid microsphere gels for neural stem cell delivery, J. Biomed.
Mater: Res., Part A, 105, 608—618 (2017)..

[13] Yuk S., et al. Synthesis of hyaluronic acid microsphere crosslinked with polyethylene glycol diglyecidyl ether
prepared by a simple fluidic device, J. Biomed. Eng. Res., 42, 251-258 (2021).
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LR\ RN-RAR-ZEZIBRIERY(PLGAMIKG &

Sulid =10
AL RiBET N BACE/HEREFN, DA 2%PVAERZIEE)KERAKE, PL5%PLGA-Z

SERRBRABETES20ROAE, FEKERERDELGAPN —KB BN, SIWAME
BB, RLRFEARSHEDEHIEL PLGA fIK(CV<5%),

R

HYBEXRFAOD)R—HEUBHEAXABERUBLIBYNES, SEETFATRENSE
PUAESAT RS ARESNERN, Hd, PLGA (RAR-REZRARYEERBENEMES
MERN AW O] R AR D24, WA YEIX AR AR TRSAEE 2N B, EEYAR, PLGA
o] EBAKMZENRSEES/NADTF, BT Krebs BIRHEHN, EA—MAEYHEK, XFPHEBYR
FEXRR3ITHRELHNXE, BIEESHS PLGA 94 LB, —fkRiHE, PLGA 2EHIALER
MEBEZRAERBUFMTHERMSG, RERRULSYNEREE, E3BHRHREALSYEILE ,
BIEl e RB M RN, B, WETEY . RREXNRZUANEEYRBERATS, PLGA
E—HBRANMRD,

%1% PLGA MIRNER A EEBAERL. BRABESTEL, AMmBXESEFEH
B PLGA MERAZFREBRBNRT N, HREREMRE, HYEHIMEBEARMARL, EX
FREZ D, PLCA WEKMRTHNAY BB EEEXETENER, B BMMRENFHE PLCA £

SHIAPBEABRAUR, FEXWAYETNRER, EEUEFESHY. A, Fa—FoE

- 50 -



N Fluidiclab’ |

. NERRIISETERN PLGA MIKFIERARENI BB ERHE.

ETFIt, FluidicLab fHiE | & F AR BRBHAEHE AR, 8 PLCGA BRE_S RS, UL PLGA-

—EBRRBRAMBE, BRIEE(PVA)KERAKE, B E/ MK EIENF &S E—8 PLGA-

“SBERME, EERETEAMBPHN_SBREN, RESE PLGA (UK, ZERERE, &

mAAEXS, IEEIHNMKENEES(CV<s%), RERFESM,

SEIRFH

iz

PLGA (FluidicLab, 50/50, My 2W)
RZ¥%E (PVA, Sigma-Aldrich, P8136-250 g)
— S B¥R(Greagent)

FH

=/ & (Falcon 15 mL REF 352097)& F
ZEELE(QSmL)EF

PEEK & (A/4M2 0.25/1.6 mm )R 1/4-28 BOUIELRHEE T
REFBER(0mL # 20 mL)&F

XL IE2R(PTFE. 8. 25mmx0.22 um)&EF

FEH R0 mL)EF

X8

GL-FF-100 & Fr (FluidicLab)
B 1% AR S i A (FluidicLab)

O /R #1 - {X (FluidicLab, FRIEIE)

BAN(Winl0 Bl EE%)

=IO HLGH R #AX. H1850)
HENF B AURCNABRALER)
BF AR RER)
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1. X7 EE

(1) 2% BZIEEEPVAIGEIRWN)EE

FRER 0.2 gPVAMAR, MABMKES, BA 85 CKBBRPHRHMABRELESE 10mL,

22k BNt PUR
(2) 5% PLGA- S BIRZE & (w/w) Bl

FPREX 0.1 gPLGA 2K, MA 143 mL Z&BRE 1.9g), BF A, BN IiEstidiE.

2. W&
(1) RUB/RER ISR R EHE

B/ AR BN R R IEESE (FUA/AERIESUER F4# V.1.0) 2. FUBAMERFISENNE
EEE NN, HERNTERO-OERRRNTEAR):

O ASEROEE SSESN - SRLEEE - FUR/RABRE &80

@ BHUE/AMEKEIFN D5 BIR. BNANERE;

B ARENIE AENHHEE ) AiCKE 15 mL f£8&5t), Bo(FEJD 5 HiEE ) BiGH
A 1S mL BEE 0 E MR hERE;

@) FECH 1/4-28 BEUELF FHE PEEK B (A/4M2 0.25 mnv1.6 mm) 7314 Ai(ZK48 15 mL
TR A2(BE —RE £ RES), BiGHE 1.5 mL BEELE MR B.OEE R B ARS)E
%;

© FEH 1/4-28 BYUELFRHE K PEEK B(A/4ME 0.25 m/1.6 mm) 75K A(BE—iRE

B AGRIRTHBKEAD), B(EE ZREF R B:(KIE T i REAN O)EE;
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© CHRBREMBOAMXENAS, TAMNXENAOEIERERH;

(@ FB PEEK &(R/4MZ 0.25mm/1.6 mm)¥§ S5 H 0O D SERBE RS .

(2) FluidicLabSuite #U{4 iY %2 2% F1i8 & B9340
FluidicLabSuite 34 B 2% 2% (HUE/AERH & E R F4f V.1.0) B=3.1 FluidicLabSuite X4
B & MBS
(3) PLGA RU&R BRI %I &
BABRESERNT:
) 33I7E 15 mL KA &5t OBIE —)F0 1.5 mL jH4E B e B /O E f#EBhOEE )P AGRMA 5
mL 2% PVA 7K #H] 1 mL 5% PLGA-— R BIRA & ;
(2 FluidicLabSuite 3R BVIRE RIS E (HUB/AMBRFIEER F4 V.1.0) 3.2
FluidicLabSuite 244 BYiR & 0789 BB 73 (AEHL R 8 Z B[ X B RN —I),;

G TAZSEENNSBELEZERX;
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@ EAREORMEROERWRTER;

© FEHERIKIEEBEE—ENGA, 10250 mban)FNiE 8~ FEAGHIE, & 150 mbar)HEH BEEA
SHENES;

© #HEBNCHPRLETBEE EESEREHT); BENRFEAENEHTHRERER
&, FIREBE—CKEEE ZCHEME)RESA A 14 F 3 pL/min;

@ BERIFEFeedback) RBIAFIRERE, HILURENRER S

® AHEBEREE—ELR HESBXFZEMETUNEREB—K;

© BHMEERYSE, T FREBERERES 2% PVA IGA RN EE % M PR EEE IR
HAT);

® 60 min J5EILWE, MEFRBRFER, FZSPRELTSHEBER N PNKERAREE
ERT).
3. PLGA MRS

BARBRESENT:

@O BELE0 PLCGA HEREIEABE/NNEWERE 15mL BLEP;

@) 2500 rpm F0ALI2 1 min, FHEUH EEAGER;

@ BV V=12 MAREK, &%,

@ 2500 rpm B4R 1 min, FHEUH EEAGEE;

6 EE FROM@OEBRE;

© RZFEEWER PLGA MK,

4. TR /BRI E QUGB R
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WME/AEKHENERERRLRERER . REBARSNTR . RARMEF L GUH/MIKEI&E

NEREESE.
ZR518:
NI W BRI RER 62.76 pm, EFERSHENEHMER R CV=2.79%), HEREE
MARAH N TERTR:
S0
404
gm-
H
10+
ol M 40 100

_—

B2 IKBH PLGA RIRFEHHIRAE RN 26.62 im, EEREHNETBHEEERH CV=1.07%), H
ENMBEENMAZR N TEHRS:

2

S 2 £

Percentage(%)

-
=
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LR XBEESR:
L. BF S B RDNE PRI SRS 5, PLCGA B S P55 58 R 1 6 B B 2 08k YU E kks

t, DOBERFAEERSRTSBNFLE;

2. REAARGE PLGA MRS, BWERB R LEW—HREENIR, HANEENESK,
PAHR E R 2 ElfL/E PLGA RIEREVHIER ;

3. RAASREIE PLGA KK, B4R P AARIEERNPEEEFER, BRKIRIER
T PVA Bl M H7E PLGA Bk E;

4. KA RF% PLGA fBRE, EHATERIRIIZRE RS PLGA AEBRNRER X, BKR
HANERE, PLCGAREBX, BHENFERAIZEX.

SE MW :

[1] Rezvantalab S., et al. Microfluidic assisted synthesis of PLGA drug delivery systems, RSC Adh, 9, 2055 (2019).

[2] Lagreca, E., et al. Recent advances in the formulation of PLGA microparticles for controlled drug delivery, Prog
Biomater, 9, 153—-174 (2020).

[3] Montazeri L., et al. Modification of PDMS to fabricate PLGA microparticles by a double emulsion method in a
single microfluidic device, Lab Chip, 16, 2596 (2016).

[4] Yoo I., et al. Phenomenology of the Initial Burst Release of Drugs from PLGA Microparticles, ACS Biomater. Sci.
Eng, 6, 6053-6062 (2020).
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ST EH . PLGA-HAMA =S & M BREI%F

LI B RY:

AL H R BT BRGE/ AR EISZ, L S%PLGA (RAER-REZBERY)-“EBIRBEAN
R, 2% HAMA(BE RGBSR REER) A R(E 0.5% LAP EAXSI&AF) AT EME, LL2%
Drop-Surf #& 4 H ASME, KA FluidicLab 3235 XUEL AU S Al & XK S, FiBid 405

nm L0 EEH TIMAERNEL, L3RS PLGA-HAMA #Z = EHMAIEK,

Ju
i

HEKEH O/WO MAZTEMHMIKTBRNEENY, WEMERLEY . BYRI
ML, HEAREXRHEA, ARZXERFEESENNBNL SRR XNENY, HER
mEc . AYEENPERAEEE ZHNAR.

EEmELP, OWO BEXTEMMKEENEFRECEVERHE, URSHAKEN.
EMAEENERESHENESN, EEPEEXD, OWO BEFTEMHIRITLUBEHRKMES
MRESBT RKPHAEHEIEQUR, BREMEFRHLEHNSIEAMOEARYIEE,; &
@D, O/WO BZRERMIKTTLUEHER . EYERNAAS SN FREYT
SRREXR, UEIENLENRELEMNERNAR.

BE, OWORZREMMKEASAHERARNZEEEANSBBESREHE,
ARELIUEUTMRG. BANFSH ZBFERNNMMHILWE. BEREEENEILALE
Fhit. LRFEFHENZRTEMMKEESMRE, BERSERRERES . X SURMEM
NEEZE, GYNEHENBREREFERAZN,
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EF Ik, FluidicLab @33 R BHUE /IR 5B, LA 5S%PLGA-— & BIRE R AN, PL 2% HAMA

BR(E 0.5%LAP fEAXSIEF)AFEE, LA 2% Drop-Surf HUR 4 AR A48, F A FluidicLab

RENIAAMBS R FERNERNIAKE, FET 4050 KX BHIAMBHE L, RERSE

PLGA-HAMA #%

SEIRFH

SRR,

gl

OB AERUH (2%. Drop-Surf, FluidicLab)

WELF (Drop-Surf, FluidicLab)

PLGA #¥7k (FluidicLab. 50/50, My:2w)
BERGBERRER (HAMA, FluidicLab)
REQA-=HEXPEHRE)BERER (LAP, FluidicLab)

¥

)& (Falcon 15 mL REF 352097)&F
PEEOLEQSmL)MBEBEELOE.S5 mL, Axygen)E F
PEEK & (/42 0.25/1.6 mm )z 1/4-28 328UEL K HE T
B IFIFM(10 mL)EF

IR (PTFE. 2. 25mmx0.22 im)&F
TAZETHEQmL)ETF

B mE (1.8 mL)

Th XA

GL-DE-100-150 358 L4616 A (FluidicLab)
B 58 W EL W GO A 2 A (FluidicLab)

1T /R BR 1 X (Fluidiclab, = 1818

EBAK(Winl0 AL E%)
BIOHGHE X, H1850)
ZENF B AERNAIRALR)
BERSRIGER, YM-020T)
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F M EEIMT (405 nm HKIR)
BF A HRFNDRER)

SRS RE:
LR EE
(1) AHEBERECH
RER 0.1 gPLGA #3K, MA 143l —EBRE 19y, BFEE. B dBmdELIE,
(2) 4% HAMA 7K3& &R (w/w) Bl
FREX 0.04 g HAMA #7K, M 0.96 g B4k, WX BEIRFH AR,
(3) 1% LAP 7Kia & (w/w) B Fll
FREX 0.050 g LAP #35K, NN 4.95g 847K, BENBERT AR,
(4) BEEEREH] (2% HAMA+0.5% LAP)
EX 500 pL 4%HAMA /&, 500 UL 1% LAP /&R, BXR%H9S, HBH S RE Bt RE
H.
2. PLGA-HAMA #Z 5= WAL HERB #IF
(1) FUB/AMBRHEUNRRIEE
BRI SN ZREESE (MA/MRFISNERFM V.LOY 2. fBE/AMRFSNNE
FEENES, HEENTERO-OEERRENTERAR):
O BEERREESSERN - SRLEEE - RUH/MKFIE;
@ BREMERHENS S BIR., BMNZEE;
@ BASENEE AENHETHEE )M A(NE L5 mL BEELEME), B(EHEHE
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E ) Bu(hEME 1.5 mL BEEOE ERR)ER, ClE=NHHEE=)M Cu(4MEFY 15 mL 4E& )

@ FAEAE /428 B4 LMK 4 PEEK 8(A/4M2 0.25 mm/1.6 mm)53 34§ A;(PN4E 1.5 mL
2EELOEFRDN A GBE—REBERES), Bu(hEAE 1.5mL 26508 #5510 B.GEE R

BAREIDEE, GUOMER 15 mL fEEH)F CBE =R S E =K )EE;

Fed=fi=Lab"

© FBEA 1/4-28 B4R R 8 PEEK E(R/4M2

0.25 mm/1.6 mm)# 38 A,(BIE—RE

ERERDF AsCRELARUEG R WAEA D), B.(BE Z iR E &R B:ORIAAKE S AFEaAD)
EE, GUBREZREARSM GO AAESHRIMEANO)EE;

© D ABEBRILLFBHCHMXENEAS, TAMXENAOQBIEREZH;
@ B PEEK B(W/4M2 025 m/1.6 mm)¥E A A E4ERNILESE.
(2) FluidicLabSuite #1489 %% #1112 & 0970

FluidicLabSuite E{4 L ZE =& (HFUE /AR FIEZNEBF M V.1.0) ©+3.1 FluidicLabSuite 44
NZE"NED;

(3) PLGA-HAMA #ZZWEAFBENHI EFE 4
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BEBELSBUNT:

O HRE 1LSmL FAESEE OEMBHEE ). 1S5nl PEEZEEELEMREEED)
1 15 mL SME M BGHE R EGRINA LR B HI M AR R, $E 4B KA 5 mL 2% Drop-Surf #i# 4
i

(2 FluidicLabSuite JR#BIIRE RMSE (HUB/MBKHSERFM V.1.0) 32
FluidicLabSuite 24 BYIRE AN B EB 2 AL AR 8 FEB[RFHMN—IX);

B TAZSEENANSBRELEEERX;

@ LR QHME B O EEWET T iRE

© TEEEMiRIEEBE—EN(KNAE, 10 190 mbar), BEZEH(PFHE, 20 280 mban)FliBE=
FEFI(5ME, 10 500 mbanHEH EEMTAPHES;

© FEBNMEAPR2ERRREESKT2HL); REANE. PEBMIMEENKIA
75, 200 7 80 mbar, FUENTREEMNEZNEBERE;

@ BAmKERMER—ELE, HESBAZEMETUEAREE—H;

® FHMEERYSE, DUFRERESHN 1L5nl BLED;

© 30min 5ELKE, BHFBLED, A 405 nm L/MTEH 5 min Bk,
3. PLGA-HAMA #Z5% ALK MEREI R LB T

BEBRESBRNT:

@ AR 1.5 mL B0 S B A 4 Bl ;

@ |V 4 V=12 MARLN, RTHHEL,;

(3) 1000 rpm B0 1 min, HFEBREEHEILT ;
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@ BE TROMOERE;

G AEREEILFKE, @B OIEERYESDSESEIN;
6 BARBIEHEE HAMA K, 987 PBS Eh&d,
4. [UE /IR EFOGEE

WA SN SR EARAAERER . REERBANCH BRI L HE AR 5IE
RIS £,

SREe:

NI $Z U128 PLGA-HAMA #Z R NI AEZ R FIRES 58 27.29 F1 126.56 pm, HER R

£

Percentage(%s)
17
=

(53
=
I

R IR1§ PLGA-HAMA ZRWEL A MERZ T EHRZo0 58 2732/ 12577 um, HE R

W

#CV 255 4.38%H 4.53%, ERHMEBEENZTARSMEER AZAESHEDWN T EBFRR:
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2

s
Furemtingre®t
5 ¥ ¥

]

L)
=

............
" m B M @ W e

104 |
AT
200 pm 0 - — b s

Percentage(%o)
g
£
B

Suve SiEEET R

1. RBEASZREHI%E PLGA-HAMA #Z=MIKE, BT 2%((wt%)HAMA #5 & X F Drop-Surf H{5# 58,
ElERERET, FEXEFEMOENKTRENES, RATS%E RS RANENIAE
NHERESE);

2. HAMA KB REERHNTERN BB EE, AERFEAREELE;

3. BF SRR NE S BAEAESIE A, PLGA (Y 8 Bk A R 72 65 F B 26 48 A & ikok
B, BRAEERTRDSBNFTE,
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