WO 2007/ 072099 PCT/ HU2006/ 000127 METHOD OF FORM NG A SEALED CHANNEL
OF A M CROFLUI DI C REACTOR AND A M CROFLUI DI C REACTOR COVPRI SI NG SUCH
CHANNEL Th invention relates to a nethod of fornl ed
channel on t e(ﬁ-]zg’?é”f ace of a sheet made of a nateri al é\ﬁ!ﬁgé‘%ﬁ&ﬂ7
particul ar extent of plasticity, said sheet formng 5 a reactor

bl ock for a mcrofluidic reactor. The present invention further
relates to a m crofluidic reactor compfising a seal ed channel

provided with an inlet and an outlet, both comunicating with the
external envi MERHGMOT BIRMING ASEALISHANNFROT A MICROFLUBSC R ATORAND AN a

chem cal reaction, mercﬁtdhhﬂﬂcfz@ﬁﬁbﬁ%ofvﬁﬁl%ﬂ@sv@ﬁ%h%ﬁ g a first and
y

a second limt- ing menmber held and clanped together fastening
means, a cl osing nmenber and a cool 10 ing chanber comuni cati ng ‘Wi th

the external env%p@g&g{ 1n9£nt%n?%it<%Q§ ta?l{ehhﬁ %ﬁfﬂmﬁﬁﬁg:a s &a:l Ch{e}nn or'; hggx%{"l ng

a tenperature contr %fr ors
with rel ati V&t @F‘E&ftm ook A &patsrial witha pratisylar gytent B%Plﬁ%lﬁfr"ﬁ ajd et fomeing
ki nds of &c hemnemr biewh ¢ omécraftuidio reactolt The presnineentich BRMRF relft@rto b e

same purpos Q:r(fﬂu?cﬁ%%ac%r hsﬁé@lséa?e'ﬁ cﬂéﬁafﬁ+ﬁ&k§ vtuh]a'ﬂn ﬁ]féf)?n% a?nfouﬁéfclﬂ)th

reactors are used I rat,o qu ractice. In nmany ¢
it is pref er°P5‘E“P18“ 5’56’8@6‘ © F’Hg"ﬂ SOy iFumentnd thy B?Ftorp?r@cﬂiﬁq foéfcqoﬁn@ﬁaé’r I
quantities dngia ¢ieminahreactiohovherdin the reagtociurthe cemprisinga fifseand @aedond hmit-

opt i {n z- i ngn@hager afld z@d 586 rt@éétﬂé@ﬁ%faste?%ﬁﬁéah@@ cﬁﬂsﬁ]l’g%eh%blddnﬁacool-
react or s;ca

In the f?n o:lngalaﬁl%?ra{ H?&n?cau?ﬁ cq%?}]“’ ex:?f%} révé(?%?n Oggl?ﬁfﬁ?ﬁt‘if g’écg %195“5 0
a seal ed Ch ﬂm%hﬁé}gﬁfﬁﬁv?fﬂ@@wtf%u@hmﬁw et and an outlet and used
to accommodat e alr thachemialnindisty,ereackdrOWitH Gel@VBlyi gret? WishdhsiBhs are used for

intermtt en;ﬂebfor\%ﬁgmlﬁa@ﬁttkupcﬁrdfggﬁmgl éamgr raX @J&gi%cal\mﬁmf/evlp{ tfor%h

di mensi on of sald gﬁ 16N 0
t he reacti orf™Hf RYIAPSE tla é’§ Hige seyl é@’(ﬂ“‘ﬂs‘@sﬁ?ﬁn these f sychreagiogs ase ﬂsed m

react or std t Hee lhimmagory sealclpradtize.dn omsy eset it Gyadferdrdaa pradiicetthedsia@nsetion as
vel | as the drdqavish Bl naliqubdified SRR RbXhlE Suckis® Lﬁ% tﬁg’{ E&loh %ﬂtﬁ'}fﬁh a

25 that the_t t
B e it <ok S L e i AEAIE e s e e

for the desitedeaptersdertbia popose ni sh. The progress or even the

retar d?t ion of t hethé pastaOlhe t&mu&m&ﬂﬂd@ewﬁi %lnﬁ?sﬁl?mals to¥a éemeé‘élﬁhi ng
or Cool 1 CI’O ILC reactors

provi ded” wi tﬁ%gfé%ngﬁﬁﬁ ?lg % c‘."(t)lg)1 gvuf%‘{icﬁoﬂcf?%@o ??ﬁf"i‘&tr‘c’r’?o‘?'é%{“? n
a majority dlvigseringenssher m‘teﬁ@ ?ﬁﬂd’ﬁ’ﬁﬁlls riipesioeefderoposarg Gtoas, evhardimphe d
to be capabldmabionbisaitétahes gempendiditr GORPARRLbS of flORGE MO rdaktich midiee
(oAt o) o kPO B ARLRACAREE ARSI LA MIRULLCAYLONS

for exanple 2 equl p %@ @ﬁ\n Sul

By means of © 3/!} ?ffﬂﬁg Lias dl How &tg A e grrctiomy lﬁFse%fe sqlw@dtlyﬁ@h@f
f1 ow of he mapaertthad thertinx speet hyi thén reactioh enixtive rvathlinithe ichadhelaGoMrnodadh e
sel ected t0 fhigqlspd fﬁ@fesfaencwﬁrtwb@ fﬁf DALY i feaot {6380 R MRS pr € progress

reactants | nto t e nne aCt
P e chibk fish U 2R ot dop rhgpiipy 8\??‘8ﬂ%@gf°&%éﬁﬁf§{"éefy y heating or cooling,

Accordmgly, the microfluidic reactors are generally provided with external heat-
ing/cooling facilities. Furthermore, in a majority of applications, the microfluidic reactors
30 are adapted to be capable of mixing/blending the components (reactants) of the reaction
mixture through appropriate constructional modifications, for example by equipping
them with suitable integrated mixing units, By means of adjusting the flow rate through
the inlet, the type of flow of the reaction mixture within the microfluidic reactor can be
selected to be laminar or turbulent. Furthermore, feeding the reactants into the channel -
35 and discharging the reaction product from the channel are assisted by providing adequate
connectors at the inlet and the outlet. If a larger amount of reactants is needed for the re-
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in U.S. Pat. Appl. No. 2003/0003024 A1l and EP-1,473,077 A2. Subsequently, the chan-
nel(s) formed in the reactor block is covered with a closing member generally made of
the same material as that of the reactor block, and then the reactor block and the closing
35  member are fixed together in a sealed manner. In case of glass/silica elements, the seal-
ing operation is performed by fusing the elements, whereas in case of metallic elements,
by welding the elements together or by inserting one or more gasket(s) made of chemi-
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30  surface of a tool having a rolling machining surface into contact with a first point of the
channel to be formed in the surface of the sheet constituting the reactor block; pressing
said machining surface into the surface of the sheet with a compressive force required to
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35 ing formed; while maintaining the compressive force, displacing said machining surface
along the centerline of the channel over the sheet surface by rolling it from the first point
of the channel to be formed to a second point thereof, whereby the channel being ma-




channel to be formed in the surface of the sheet constituting the
reactor block; pressing said nmachining surface into the surface of

the sheet w ressive force required to create

t he channewqgoﬁ"g(i@gpned, whereby the plastic materi al %gﬁﬂg?@%%g%ed
out and becom ng rai sed fromthe sheet surface along the peripheries
of a depression be 35 ing fornmed; whil@-maintaining the conpressive
force, displacing said nachining surface along the centerline of the

channel over the sheet surface by rolling it fromthe first point of
t he channel chinedde tieomatedh! bbtha shet andeqing Rtgds heing efeatewaRhE M phfigherics
5
t

channel bei ggthERnMRRIZO /R AO8Fa1 %’&E%ié@%%g%uo[?e%%l £ iéeﬁ; (a:rllén% i(ﬂostin%e

materi al of the sheet dsfelln edﬁs el ng Crears a'io? ahe

peri pheri es_me‘@g“tﬁti ecﬁ‘l‘%ﬁ?‘?e? tﬁ? Eﬂ?‘%tm% &F&t‘é‘lﬂ} te chepmeleandthe sralagerizpeisone

rai sed; arr awgigrinshthel sodlinggdzere plessingaidtchesirgunérine offo thd shest e com-

provi dedswi plssReucbpanerdd t_aa&o&@ﬁic&%@kdgreage%qg@ﬁxihg it h?ﬁagf ol oBfibnel he
ont he ShEeY y a cdmb

seal i ng edges; .pressing said closing nenper [ [

pressi ve fo?@ge e%ﬁ?a}e@ﬁcqaf}“e &Y @gfﬁngg%ﬁfsﬁén‘gaﬁ’égd Rpigtstheignfgmed |

t he positi oWittiBthgireaspr blogher eby a seal ed channel runni ng between the

1;] ir SL and second: psx ks eﬂﬁi*iﬂﬁe% ﬂxﬁt{fﬁf’due‘fﬂeﬁrﬁé‘c&ieﬁ @&e&%@%ﬁpﬁloﬁ% 486 :ﬁrojétﬁ- q
as been exper .hat. ile . material . sgueezed out al.qng an

proj ect- i nglgfiog{r]rﬁg 8&%@;1?3:){1}?6? (Lé%al%?fd ?’ﬁ@eﬁﬁtpﬁft%@%{}f ﬁ‘é‘f‘i’gg’l fg’f %mwgmg a

par ti cull@r | $Fakyyith Bighaesigtgncey ichdis gepcarned © beakurpiising fridgmexmsicd efinte,

\mhg CE is co?ﬁaeﬂhimﬁbsi of the squesasd puf rﬁatagali a1 164, 8¢ ?ﬁ! aémTﬁee%o

t hi ckness o e i i t.E‘e range. t

om and ¢ he Ty <POHEE @ﬂ‘zﬁa?%%hﬁ“éz@% o sypeallrebine SPO08 idielf ud B 52

especi al | y Pédiesindrnexpesied sustaral shapgoy inythe matesalrresuifed dlomgthe ingreased

unexpect ed seearingtfoncea leadihgtoghssqieeze e ofrtht afatesibl, r esul ted fromt he

i ncreasegl shearppfed R56Red I : . efr.ial .

15 Furt her ol efer e?j ?ng;j'én?ﬁ%l ﬂgagt::s%{ h%%n%%?gggg@%#dﬁééﬁvpﬁmgﬁg dis

i nvention af & g iePEIdsRicIIms, egf)endent claims 2 to 8. In a further

aspect of the i dpeduithsnaspedief thy dwentiob] the biwvhabjectbber baahicaked byyrd@r O-

\éi ding a m ﬁiﬂi@ébkﬂid‘bﬂuiﬂﬁ&é‘dc?? %ri \?hiéﬂvi’lthf Ehatnﬁﬁ eﬁiaﬁagrhg:a éieﬁm,%gé?ac@ con-
epressi on - ostituti e r.eact.or . sal ace

bei ng 05505? b P Yoo skl ek Bl pafis e ot tsiosior blagimgpre

the firéY |PehYine fsfdieritingmember.ivlisesin perinhides affthe ¢henwh arertelindzd dy

Pﬁunded ?y rﬁﬁ'f@ fEhﬂ?iﬂé @H’agﬁg‘\@iﬁ?ﬂbj?d‘i@g ﬁdﬂaﬁehﬁﬁ@dafgﬁé zieEtgoerl&!I‘férH@ctl fﬁ)@@@ of

e reactor [ eo ere e

cl osing me foerlﬂlgs eg%rs% 3@:%(3% ffee é@grﬁ%ﬁbfﬁ{es prrggg%cfl%rtflg,g‘}c é’tﬂ’fef?ﬂf’lrng

the channel 8% @f¥ing dhe chapebsq thet i Alpsingnasinber hepss pasinst e seating pdpgs,

edges, andandivdersimtht enpeeipe catronaitdopressed tolthé turfase pF 8BS 5166nd Methbe

surfaceapf § gsi@k@ﬁgggliﬁgmégg_ 25 opposite to the sealing edges.
Preferred enbodi ts, of the rrigrofl,uigic reactor according to the

i nvention are 8r-[refq eélaboggmagﬁ H‘Jaélﬁfro vigicﬁgac@@ afqgrdiqg_ to the invention are
specified by dependent claims 10 to 17.

The invention will now be described in detail with reference to the accompanying

drawings, wherein

30 —Tigure 1 is a front view with a partial sectional view of an embodiment of the microflu-
idic reactor according to the invention;
— Figure 2 is a plan view of the microfluidic reactor illustrated in Figure 1;
— Figure 3 is a sectional view of the microfluidic reactor shown in Figure 1 along the line
A-A;

35  —Figure 4 is a bottom view of the microfluidic reactor of Figure I;



The invention will now be described in detail with reference to the
acconpanyi ng draw ngs, wherein 30 - Figure 1 is a front viewwth a

parti al sew@@m}%ew of an enbodi ment of the mcrofl ”?C#ﬁ@fﬂugﬁﬁf or

accordi ng invention; - Figure 2 is a plan view o

mcrofluidic reactor illustrated in Figure 1; - Figure 3 is a
sectional view of the mcrofluidic reagtor shown in Figure 1 along
the line A-A 35 - Figure 4 is a bottomview of the mcrofluidic
reactor of Figure 1; WO 2007/072099 PCT/H1J2006/ 000127 -5 - Figure
5A i |1 ust r at-@Sgukd A ﬂh@t_ﬁdﬂ@th@éhahﬁ&omhg&@érbﬂt%iﬂtb%aF%@%Qfdir%QngeﬁlilﬁtHﬁ&no
the 1 nventi ‘ T : eraply usi a ball - e
machi ni ng tgl_%lm,gq#rﬁ %ﬁg?%gébgggﬁ%ﬁ%g "YB“?'; epré}lg%é%?ﬁ E’ﬁpg}afﬁsst’sﬁét“%ﬁ

di rection ofieppsiRendicuir i the diswtipn pifiawiat es the fini shed channel in a
cross- sect i oFgdureviBeiugatep eectirtdbed thahie! idecroS-sitioREtiNpdfenflicRV Mitehi n
an assent e@ig{)!\i@{&fﬂow\%tﬁn%r??sgén%édfrﬁﬁ%gﬁxid@r%&%‘?;a 4S a schematic view
of another egpodi ment of the mcrofluid c reactor accord- ing to the
i nvention. Fi &erﬁaFqu%?? VPR of anofier praadimest ef the garefiuidip rpaetergsedrdi ng
a reactor bingdkthg B@emiiwn. fined by a first face 120A and a second face
120B, a first |igdLn I ) ' 1ce
120A of the rmﬁ&%b@@l&%ﬁ%%m%*&%gfeﬁ%&%% chﬂnﬂri%%é %f)e%g&i gr%c'k? E%Eésj‘ec
ond face 1284 als hegdepdrAndt srerodifber 129 s"’ﬂ%@b‘l"ﬁﬁ“ﬁ@“ﬁ’é‘hﬁéﬁ Fueonipgt
cont act 19 t with Fie firsd ffass il AQA atirb eeactddifock] 180, dlessngpeerhleh 30 @serinanitk sac-

second | i m badGcdTEIUBEST thé GeadBb blobIn 2001 suﬁﬂbﬁéﬁg@ﬁ%n@r 146, MP%%%%

nmenber 140 site t e closi.ng menber 1 . The cl osi Ther
150, t e sufgand g i iR AP i R bacdo ebbiidta:
define a 15%edisrchte srrnrping meyber K eppesitadethe clasingimenbhel 300 Tlhd aeging

c haHbGL 15i?:membérdBﬁl&heﬁiﬂpp@tiﬁ@ﬂembérqm ai the ﬁﬁ@iﬂg&n@lﬁk{eﬁ H'Qﬁl@gétlg-br g@fﬂfe act
wtht C RY HERIEDE t t C uni t I S
firmy 1? ?xeg&:hﬁ%g?t s, pl ggéﬁ%@bet gn's‘,ﬁgmgﬁ i?ﬁgﬁnﬁe%g%%&ﬁ&a%ﬁp ?r?ﬂ“g con-

ar r angement TUR{ Y isppranesd H?@“@Bﬁw"t“#btﬁe eiRiRe mepberd 34 diha featper g enirelne
second | i m waintfirefbvely fkeDirbis mace dlyaiter ampp@ting Madnbérs 401 R ehit enggémdnyr e
control uni thedéhefitlc bdHoP RO it Lofhlelol SroliPHD SooddPhiniile AR 16H ) hAC!
each ot her. 1The cool.i.ng chanber 153 IS 1 n_co ni caténqﬁ, W t e
exter- nal %ﬁ@?q"%ﬁﬁfﬁﬁ% gtfeﬁ?'?}ﬁ frussreariey! 1pit 54 ﬁ@ﬁé"d’o’[’ {98 mesbesl6967,
169 forARd flmnatisentans eachmitigr.| Thaicoéling chavtive 15318 Gn coftreudi¢atist with theseeond

limting mepdienvdrohdiont thOOsSReRadlyl @Fcadtalitoith-fAGelcn el 69t BfnedGh GITBEL-S

arranged th . rotecting them agai nst external mechani cal
im 25 pactgl{aq c‘% @%ﬁgﬁ@%&t he imting nenbers 110, 160 are nade of

steel, for exanpihé fftandseeond Smiing mestbersi R, HiScisarss ot hokdinpeggtitier tifhe
limting medbeéntsldthngsd fhdfebét@kerpaml prd@eling them against external mechanical im-

25  pacts. Accordingly, the limiting members 110, 160 are made of steel, for example
stainless steel, of high mechanical strength. The limiting member 110 is further provided
with through-holes (not shown) to allow communication between the external environ-
ment and the channel formed in the reactor block 120. These through-holes are formed
preferably as threaded through-holes that are adapted to receive e.g. connectors 180, 182,

30 184 shown in Figure 2 in a sealed and releasable manner. One of the through-holes 167,
169 receives a coolant feeding means 157 opening into a flow channel 155 defined by the
clearance adjacent to the temperature control unit 150 of the reactor 100. Said coolant
feeding means 157 is received in a sealed and releasable manner. The sealed connection
of the coolant feeding means (57 is provided by a gasket 158 arranged between the limit-

35  ing member 160 and the coolant feeding means 157 itself. The gasket 158 is preferably
formed as an O-type ring. The other one of the threaded through-holes 167, 169 formed
in the limiting member 160 is adapted to receive a coolant discharging means 159 in a
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be different from the illustrated one. For example, the channel 125 may comprise helical

30  branches joining in the mixer 129 while keeping the benefit of the efficient temperature
control.

As illustrated in Figure 5B, the channel 125 is formed in the face 120B in such a
manner that after properly clamping the reactor block 120, a machining tool with a roll-
ing machining surface, preferably a ball-type machining tool 80 is pressed onto the face

35  120B by applying a compressive force F selected depending on the material and the plas-
ticity of the reactor block 120, wherein said rolling machining surface is guided, accord-
ing to a program, in a guiding (or controlling) device put onto the place of the limiting
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30  ing edges 127 of the face 120B, instead of the whole face 120B, which yields more reli-
able sealing. For the closing member [30, a sheet-like member/film made of a material
with good thermal conductivity and chemical resistance as well as having smooth sur-
faces is used. If good thermal conductivity is an essential requirement, the closing mem-
ber 130 is made of a PTFE film with a thickness of up to 20 um.

35 After sealing the channel 125, the reactor block 120 is provided with through-
holes in the thickness of the reactor block 120 at the pass-throughs 190, 192, 194 in order
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In the reactor 100 according to the invention, the heat produced on the warm side
of the more powerful second Peltier-element 152 is removed by cooling for which a
30 coolant is used. The coolant is introduced through the coolant feeding means 157 into a
coolant flow channel 155 arranged between the temperature control unit 150 and the lim-
iting member 160. The coolant is discharged therefrom through the coolant discharging
means 159. For the coolant, water is preferably used. The electrical conductors {(not
shown) required for the operation of the temperature control unit 150 formed by the two
35  Peltier-elements 151, 152 are led out from the inside of the reactor 100 between the clos-
ing member 130 and the supporting member 140. By means of the temperature control
unit 150 used within the reactor 100 according to the invention, the difference between
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step, the supporting member 140 and the temperature control unit 150 placed therein be-
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nel 125, and after arranging the limiting member 160 on the through-bolts 170, said parts
35 ofthe reactor 100 are clamped together by screwing the nuts 172 onto the through-bolis
170. Sealing the joint between the channel 125 and the closing member 130 by means of
the sealing edges 127 is carried out by screwing the nuts 172 onto the bolts 170. Finally,



erence nunbers) forned in each one of said parts and crossing over
the entire thickness of the reactor 100, and by nuts 172 screwed
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member 258 arranged in the groove 285 of the first limiting member 210 and on the other
30  hand on the sealing member 289 of the temperature control unit 250. Thus the first Himit-
ing member 210, the second limiting member 260 and the reactor core 223 define to-
gether a closed chamber 287. This closed chamber 287 communicates with the external
environment via a preferably threaded through-hole 293 formed in the first limiting
member 210. In a particular case, the through-hole 293 is adapted to receive a vacuum
35 connector 286 equipped with a plug valve in a sealed and refeasable manner. The vacuum
connector 286 is connected to a suitable vacuum pump (not shown). The temperature
controf unit 250 and the limiting member 260 define together a flow channel 255 for cir-




ing to the first limting nmenber 210. The channel and the sealing
edges along it (neither shown in the figure) are fornmed in the
surface of“%ﬁﬁ or block 220 facing to the clos 15 |
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invention. On the side of the closing nenber 230 opposite to the
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well.

30 The microfluidic reactors 100, 200 according to the invention are particularly
suitable for executing various ozonolysis reactions, as described in the following exam-
ple, because in such reactions taking place in a heterogeneous (gas/liguid) phase, the val-
ues and the controlling capabilities of the time of contact and the size of the contact sur-
face are critical. Moreover, as these reactions are exothermic, it is essential to divert the

35 reaction heat quickly and reliably, which is greatly enhanced by the extra thin closing
member arranged between the channel and the heating/cooling unit of the microfluidic
reactor according to the invention. In order to maintain the control over the ozonolysis



10 formed in the reactor block 220 which results in a perfect seal of
the channel. After reaching a predeterm ned extent of vacuumw thin
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the sealing edges ' torned on the reactor block 220 is

constant val ue by closing the plug valve of the vacuum connector 286.
| f neces- sary, the plug valve may besgpened to operate the vacuum
punp again so that the extent 15 of vacuum (and hence the nagnitude
of the conpressive force) be nmaintained constant. The vacuum based
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chem cal _proc SSI n praodu ‘(ozon- ides) .
resul t e€® from oz@ﬁan%?fsw%%t%we monYRRFARA Bactes dhabauit0ge 85% dyey
unst abl e anfbr efanipleuthie Sovkdab afthy Cheagitad Sociey (FEENVPhB440-3443 or the Journal of

the Chemical Society (1950), pp. 612-618], which primarily results from the difficultly
controllable reaction conditions and thus from the proportion of the side products of the
reaction. In case of a reaction with improved conditions, the yield decreases proportion-

30  ally with an increase in the degree of purity, i.e. the productivity decreases proportionally
when the degree of purity of the product increases.

Summarty: in case of the microfluidic reactor according to the invention, the re-
quired heat transfer is provided in such a way that the reaction mixture in the channel is
contacted with the cooling unit through a very thin PTFE film with a thickness of about

35 20 um, and that the channel has a relatively large surface/volume ratio. In addition, pro-
duction of the microfluidic reactor according to the invention does not require an expen-
sive manufacturing technology, as sealing of the channel may be carried out simply and



A solution (1:1) of 5-netil-1-Hindol in nmethanol/dichloronethane
with a con- centration of 0.025 noll was introduced into the channel
125 of the dic reactor 10 100 according to the

t hr ough thgﬂ%oﬁﬁ ¥b 180 and the pass-through 190, F#@MEQ Q@@&Us
m xture of ozone and oxygen in a constant anount of 5% vol une by

vol une was introduced into the channeu 125 through the connector 182
and the pass- through 192. The flow rate of the solution of the
5-nmetil-1-Hindol through the reactor 100 was constant 0.25 m/mn,
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met hyl - 4- melterpldo-canginé aytiepsily gpdrawitlde. According to a BPLC (H| gh
Performggmce Liquid Chromatography) analysis, the degree of purity of
the reaction product was 98% 25 The yield of reactions perforned in
conventional reactors is about 60 to 65%[see for exanple the
Journal of the Chemical Society (1953), pp. 3440-3443 or the Journal
of the Chem cal Society (1950), pp. 612-618], which primarily
results fromthe difficultly controllable reaction conditions and
thus fromthe proportion of the side products of the reaction. In
case of a reaction with inproved conditions, the yield decreases
proportion 30 ally with an increase in the degree of purity, i.e. the
productivity decreases proportionally when the degree of purity of
the product increases. Summary: in case of the mcrofluidic reactor
according to the invention, the re- quired heat transfer is provided
in such a way that the reaction mxture in the channel is contacted
with the cooling unit through a very thin PTFE filmw th a thickness
of about 35 20 pm and that the channel has a relatively large
surface/volune ratio. In addition, pro- duction of the mcrofluidic
reactor according to the invention does not require an expen- sive
manuf acturing technol ogy, as sealing of the channel may be carried
out sinply and WD 2007/ 072099 PCT/ HU2006/ 000127 -13 in an

i nexpensi ve manner by neans of forcing the sealing edges forned
together with the channel by using a ball-type machining tool to the
parts of the reactor by means of, for exanple, through-bolts or
vacuum and then fixing themin their fastened state. Mre- over, for
t he purpose of cleaning, the mcrofluidic reactor according to the

i nvention may



5 be sinply disassenbl ed by unscrewi ng the fastening bolts or by

rel easing the vacuum and after conpletin : ' . it
oy R B chtioEa s re-om-paieoRer Bemeot il ROLAPVRIRIEE, o, .,
at the stage of channel geonetry optim zation and/ or manufactur- ing

t heyRsRisot ype uni que and subsequent nodifications of the chanhel2006000127
the reactor may be also carried out easily and quickly. 10

- 726/°03/ 2009 11753 +#31-70-340-3973 Datée of Teceipt> 26 vWarch 2009~ """~ —= "

(26.03.2009) PCTI HU2006/ 000127 PAG 02/04 -01.2008 HU2006000127 - 14-
CLAIMS 1. A nethod of form ng a seal-éd-channel (125) in the surface
of a sheet with a wdth and I ength, constituting a reactor block and
made of a material having a certain e)&g‘ﬂ{‘ﬂéﬁ plasticity for a

m brofl uidic reactor, conprisingthe step

5 (a) bringing the
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conpr ebsi (% bivgiog thy mackiaiggispidipe1af ccivehbavinghe rolbing maefining swdsea sl
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of the sh@f‘@ﬁ’hﬁi‘i’a(’ﬁ%éﬁ’ﬂrﬁ’?@m@ gagipmedy pei ng created along the
Ber i pher i @swhie mh;;ad}ﬁag\ﬂne bpl@ﬁz@ﬁ)ﬁnmgﬁﬁ)hﬁsp%h@ rshid Immhﬁﬁg‘ggfﬁa@ace ;atongn d
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edges (12%) S T PEFE
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claim1, st SRl t ninging ortvwery thealnt aithgeoond atds being
formed within the reactor block (120; 220), characterized in that In step (c) the
displacing of sald machining surface takes place in accordance with a chapnel stiucture
of a desired pattern comprising at Jeast one channel cxtending along both of the width
25 and length of said sheet.
2. The method of claim 1, characterized in that the rolling machining surface is
cylindrical.
3. The method of ¢laim 1, eharaclerized in that the rolling ‘machining surface is
spherical.
30 4. The method of claim 3, characterized in that the spherical machining surface
is provided by the surface of a ball (85).
5. The method of slaim 1, cltaracterized in that the channel structure of a desired
pattern 15 sither scribed onto the surface of the shest or is stored and used as digita] data
" when displacing of szid machining surface.
35 6. The method of claim 1, characterized in that an outlet and at least one inlet, all
in flow communication with the chimnuel (125), are formed in the face (120A) of the
reactor block (120; 220) opposite to the face (120B) of the reactor bloek (120; 220)
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cyI i ndrical. 3. The nmethod of clai m 1 characterized in that the
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the surface of a ball (85). 5. The method of claim1l, c/taraeterized

in &h?@é he channel structure of a desired pattern is either Hid2006600127

onto e surface of the sheet or is stqred and used as digital data

| When displacing of "said machining surface 3576, The method of —ctarnm —— "
! 1, characterized in that an outlet and at least one inlet, all in
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