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1 1 NIPAM or N-isopropylacrylamide
2 2 Copolymerization
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Table 1. Speed, acceleration and rotation time of the spin coater device
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Fig. 1. Photomask used in making the microchannel mold. a: Dimensions of microchannel; b: Design printed on a photo
platter
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5 5 Spin coat
6 Hotplate
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2 Flow focusing device
3 Photolithography

4 Silicon wafer

SU8 photoresist

W=



YYVY B YYOY dan V¥ JLA O 3% b)l&uﬁ oY 0)93 s,..S,:.ol ;i:a&.a (e Ayl

. Mj”:’i usm qy =
— —

Sl yiig

3

ol Joe @ (625l (SSbow i | o588
5o dsgezme « Blol glaciend ogai > 1 e woles o
4 g oS le ax ;0 V0 les jo e 5 i U1 leo

(FERWIPRIRY )|)§ Lg‘d:xé..a o..\.;.;Sra)f oKiws 89, el PORIR

29 595 2 oNig S poie by JU g ;S sudbaisl LJB LY S
Sl
Fig. 3 Mold of flow focusing microchannel on silicon
wafer
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Fig. 2. Steps of fabricating mold of flow focusing microchannel by photolithography
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Fig. 5. a: PDMS Microchannel that made in this study; b: Image of microchannel under digital microscope
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Table 2 Percentages of polymer compounds made to investigate polymerization
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Fig. 6. a: Chamber of syringe cooling containing polymer fluid; b: Scheme of syringe connections in the system

Sroudy Jlow jo Sladgus '4:5_:394] 3l oolaiwl s az g5 o oolazuwl
Sl Gaman Sl g, 4 (Sl abbiome S ST lgie 4
lJ‘ PUEYE N &J"‘ (gﬂ.”—? Jiu)) A eols )|)5 U—l ;).A B kib).u) 9
I rSslr cax @ ol 5l o Of gl jee 5 Sy abl]
S oloy s Oselipech wuld Ll s ST (oseides
L arg b S0 Olie 4 ol oals a8 F i o @l ladg S
00903 Joo ey 4 Lame slos jo eolatul 0,50 FlE] a5
iy l0aSi0 w05 g (gl yody AT 9,0 el
g 4 42,0 o Ol 5 ay 00,5 STy ST wile il
ol gl (B0 5l a5z JSb 4 5 SzS 5eud il ey S
Al ley ;0 B ad g Sy 00isS ble abaie 4 g
S sled i U8 iles Gl el Sl slos o k8w
(S Slacaey bwg 0l 90 slags Jleel b G

sabog Sl S iy g LSy See o ojdb ags an]
S a5 7l U 9,50 5l 9,8 Salls G gy JUS5 S o
FoSwg o jleslaiul b yloy cpl jo asals colan Sadly &b

yyay

Ol ladg S0 vl —F-Y

g 5B Glgie @ eadatle ey Jlew by, 2l o
Sl sliie 4 0l 32,35 0igdiS sele Glyz JUB g See 4y 0k
Sroeh b b 23U gyl Jlow SG5IE Cand 0¥ &l ladg Sere
Ao, Ve oS 5 gl asdllae cpl (o 0gd colanul atwgy BB o
ool diwgm 518 Jlow Hlaie s mle (8Ll o Ae il oz
3 Sroeh Jlw Ollad 625 ISS jelae 4 bxil o il o
Sroey Jlow & S 090 Sl (20 Glie Cony9 22 p9 Jlon
Sy B 5l 2l poriage Jlosl b cad 5 oy adly ik
poegs S9ye 4de 5 pgd Jlow )3 0add)ly (6 roely Jlw 4 56 90
Sroek Jl Olz o Odasls snny ol (225 (Jles
Bl 5o ey Jlws 5l sloskad alply 5 wiloe 2529 &
Bedse Salan JUgSee (29,5 o 4 g 00D ST dingy
gy S8 30 (5 yerly SIS pglae 0 g 4 pzmie wn TS nl gl
D9 s

odighiS yalte 0l 2 JUU g Se latl adlllas ol 5o <o 5 (o
Jles! jshaie 4y g ol ools J13 Jlioms (5558 aSwg S Lo

Lo Sy ooy 99 5l S g alwgy 51 OVLw lagl >



€95 59959

&9

09338 12 (K ooy )
oy 36 (2 (K oy =Y
S ahazxo 9 S Y
Sroly Jlow (gl 00iss’
095 38 & by po Sy —F
e w33 989 Yo — 0
JUbg S0 -7

Sy giile e LI -V

()

(&)

Scaos 4 Jaio JUg,500 9 JUuzud (5595 ©a5wg S 2 guai 10 101 plaB g ;Ko ad gy T 18 50 ool 0590 Ol i (slouls il Y S
RSP

Fig. 7. a: Scheme of equipment used in the production process of microparticles; b: Image of digital optical microscope
and microchannel connected to syringe pumps
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Fig. 9. Polymerization of the droplets phase fluid in the

microchannel and disruption of the droplet production
process

3 ol yeg S B (e by yeg S YOl (f jlade
eSSl plizab Sy b s 5 0y bl gm JUIS i o1
550 Sl Son g o 5 5isish anlp b JUlSy Koo sl
23518 b))
CidS 5l e Y- ise 0 cadaisle (6 ey sl Jgloe
odmlive . aid 3 18 w0 e cle ley sl celu YT by o
Sl g o 00,555 5 g SaS Ml F 5D slaJolro a5 o
coga o] olocS > a8 wlesls s | WSS Al 0er codlw
et Oz B s A glaJslone 13 rimes 50 pliiade >
olas Slaslie .ais sdaliv adgl cdl> 4 cans glabasde LB
Jolee codlow 5l so8 Jlade 4y L el YT by o jo aS ols
oG b Lol e a8l ol 58] Jele c i g oo arwls C
anslas Sl 6l sasliwsy pouls a5 ab asie C B,b
Pydise $Blgd s Cop o5 cul IS5 @ ol sl
o A o pesbe Glls B Jgloe a5 ols ylias Slasliv
& @l 5 Jolomo ol aslge 00 5be slosbne oo
Jeo ebul g olecS > 5l o odal o del>anss g glals IS

J6l5 5 San 5o eolitnl cqz 4 B Jolono calpliy i ks d

¥ro

by ySnn b ousy 1 solite &t ondioly gis gl A JS
Lo 4 i yhad Comlins (o) 3 G poly
Fig.. 8. Image of printed photo plotter to check the diam-

eter of polymer microparticles and to evaluate the tem-
perature sensitivity of the droplets
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Fig. 10. Images of microparticles recorded by optical microscope at different flow rates
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Fig. 11. The diameter of the produced droplets in terms
of the ratio of two-phase flows
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Table 3. Evaluation of equipment uncertainty in the production of microparticles
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Table 4. Diameter values of produced droplets in terms
of two-phase flow ratio
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Fig. 12. The distance from the center to the center of two
consecutive drops in the microchannel outlet
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Table 5. Center-to-center distance values of two consecutive drops for different flow rates
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Fig. 13. Optical microscope images of microparticles produced before and after polymerization
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Fig. 14. Drop diameter diagram in terms of applied
temperature
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Table 6. Drop diameter values in terms of temperature in the ascending and descending course of temperature
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