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wiunzia wisegnea wasuiuidla (Class Echinoidea)

Echinothrix calamaris (Pallas, 1774)

Foadiynrwlne: wiuden

Hosdiyn1wdenge: Sea urchin

Snwa: Samedunsinasuuuas Wenulwsuaninde  Usnaiiivhiiiedusseunnemesdun ua
Uinallsifiviiieslnddu Apical system naalifimnanngy  Ssueaiiududdevasiidddiney wuwd
UnAgusamedunssdaundvunaunndstuie vusuinadiviiies Souadn Tbeme dnvasdesndy
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NISUNINTLRNE: LNZUTY WABLNNZYES

Echinostrephus molaris (de Blainville, 1825)
yaasdgnrwlne: wiunziag

Yaadiyn1e1dangy: Burrowing sea urchin
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Mespilia globulus (Linnaeus, 1758)

Foasiynrwlne: wiumgiauaudii

Hoasiyn1endsngu: Blue-banded Sea urchin
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Echinometra matahei (de Blainville, 1825)

Yaadigyn1wlng: wiunsianuuden

= o o q q .

YFAIUYN1Y1BINGY: Greenish spine Sea urchin
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“We are going to make science accessible
not just for the people who can afford it but
for a billion others who can’t.

Let’s make science and scientific literacy a

human right.” — Manu Prakash, TED 2017
ientific tools made of paper

i = < P
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o o i ) Ny A o a a & v ¢ Aa v

atadny Wes q 9laluiey WednasstiudiiinedsesesdseAvgnaesganssainan Foldscope MAnAY
Iny Assistant Professor Dr. Manu Prakash amnunivendeausulesn ansgewsni wisldlunstieddadulsafinge wu
waise Tuivinslng ae Foldscope H51ALiieaud 50 cents vsoUszunas 18 umilve wirlu Tullagdu Dr. Prakash wagdiy
Nuldndn foldscope 1nn71 50,000 Fu uazwanwilidin q wazddndudeddluainndt 130 Ussmeilandy dmsulil
Dr. Prakash wazfiueu fausznauluaie Dr. Saad Bhamla, Brandon Benson, Chew Chai, Georgios Katsikis kg Aanchal
Johri saufuAuaTasnege U sERvsIninzunefuluulleg

Uil Dr. Prakash waziuladRuritieaivdUssAvglnainBendn “Paperfuge” wiaipsasuhannszawudds

Y = =i o Y ' 4 P2 ] i 1% = = @ 5%

paperfuge HuAvumsIasahunduiegadenliegnasninuaziesonislinu Svwaunies 2 ndu liseddlih
wongaagniviiaiu Tngdinunuiiies 20 cents visaUsEanm 7 UImwintiuledne!

fhagraesemyuissliluiesfifinismly @e) “paperfuge” tATatiunszauwlag Dr. Prakash wagiu (¥31)
NINAN Magnus Manske NN designtoimprovelife.dk
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flouazasTaziBunves paperfuge WvawnAuiaesemyumies centrifuge AliMulaely waziluaive

Y8IMsARAY paperfuge Tusuzaz ﬁatﬂ%wymﬁm centrifuge 1 Lflum%mﬁaﬁugmiuﬁawﬁﬂ’aﬂﬁiﬂﬂi‘iﬂumﬂwﬂ
fogveanakazvemdeenantu wie uenvenamatsqulnfifaudisinesieiusenani Wy Msanagneu
DNA wi3emsusnvanasnsenanniden (ufu Seunfuduedommuiesiiiinmdeutisgs wuelug deddlnihlums
v warliliimniesufinisasiiedossuniodd nluiifvieunau vislna dgmvesnsieieanidnues
aglivhifutlgmaussnshifiwitldlunslénueios fdufinnuyes Or. Prakash 3aldAnduATomsuies viainTosdu
ogad1eilaldeddlnih vhnsuensegndldhenstiumedle Timguimudmuessnvesdonudfaineeniiolifnuse
Wies &9 paperfuge vasflu Dr Prakash TFuLUUININYBAEUDIENTT 5,000 U fiBenfuin Whirligig thuesdy (dea ¢
anunInaesUseAvs whirligio 19n1aile Arts & Craft: How to make Whirligi fifiuan url Vinssdaudnedaugag)

Paperfuge

~ a7 ¢ .
Dr. Prakash nyuiluseensing paperfuge

Naa o

= = oA =
Uﬁwaammﬂami‘wm Jeg1adonlunaondund

AINA1N Prakash lab Alag Standford news

1 paperfuge T vhuennszauidmduienasaesusulsyauiy Iﬂaumqﬂauﬁﬂuiuﬂwwaaﬂﬂmfmwﬁm
Unuaesumiaududs iefuveddvasnaiiaaifiussaiedeiideamstiuuen 1wizg Seudenanuan uazynuaeiden
usazaunfuvieuld LﬁaLﬂwﬁﬂﬁmﬁm%’unamguﬁuﬁz nantufindre q Ewvenduay a1u13093tensly paper-
fuge 1§ https://www.youtube.com/watch?v=isMYGtCFljc Az @7 paperfuge Tuflusaioadulas 125,000 rpm R
LﬁEJ‘UwhLﬂ%mgum%wmm%mﬂuﬁamﬁﬁ'ﬁmi Ingdosvuda paperfuge Wunaszana 90 Junfidtevlfanansausn
wanauneenandIegndenld  Finnswendaegnase paperfuge  awiiusgleniluaouivilaiilvily widesnnsiedeaiu
Tunsuenasivszneudeniierlunageuiionsiaifadelsaldee

¢

Tusunswuaduil TED talk Watfoumwieu 2560 M161uu1 Dr. Prakash lauansda paperfuge INana1NLATaIRLN

awdif 30 3-D printer FeunaslunildlumnunidmifiagihlUldluiinfesnisiesesionde lddudeu s1musewda wayd
Uszdviznmiisuviniuinsesiioluiesujufinisawnlug ez
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Arts & Craft: How to make Whirligig. 2015. VENTUNO ART. https://www.youtube.com/watch?v=UCutHjdDFvY L‘ﬁ’]ﬁd%yjai’u
171' 22 panAy 2560 Bhamla MS, B. Benson, C. Chai, G. Katsikis, A. Johri, M. Prakash. 2017. Hand-powered ultralow-cost
paper centrifuge. Nature Biomedical Engineering. 1(1):1-7. doi:10.1038/s41551-016-0009

Inspired by a whirligig toy, Stanford bioengineers develop a 20-cent, hand-powered blood centrifuge. Stanford news. January 10,
2017. https://news.stanford.edu/2017/01/10/whirligig-toy-bioengineers-develop-20-cent-hand-powered-blood-
centrifuge/ Whiistoyaiuil 22 naneu 2560

Manu Prakash: Lifesaving scientific tools made of paper. TED2017. April 2017. https://www.ted.com/talks/manu_prakash_life
saving scientific_tools made of paper L‘ﬁ’ﬁﬁagai’uﬁ' 22 panAu 2560

Paper and string: the DIY centrifuge. 2017. nature video. https://www.youtube.com/watch?v=isMYGtCFljc. L‘ﬁ'ﬁﬁayjaiuﬁ 22
Aa1AN 2560

Paperfuge: A playful 20-cent blood centrifuge. INDEX: Design to Improve Life. 2017. https://designtoimprovelife.dk/paperfuge/
Whisdoyaiuil 22 nanew 2560

The paperfuge: a 20-cent device that could transform health care. Wired. January 10, 2017. https://www.wired.com/2017/01/
paperfuge-20-cent-device-transform-health-care/ L‘ﬁﬂﬁﬁayja’?uﬁ 22 panAu 2560

w pinwheel Tng herbert2512. https:/pixabay.com/en/pinwheel-energy-wind-power-sky-2451438/ L%ﬁﬁaaga’?uﬁ' 22 9Pl 2560
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%amﬁ'sy Black Drongo
Fomednans  Dicrurus macrocercus
?jaaqa Dicrurus

ad o )

anwazuarlde  unuosuvnalanduunvwianats (28 wu.) Tasdudunaensn  maduwanademalan
Auntasduo1ms wusuviesun Tudlas wazmuilas
AOIUAN Wuunusgdunuussuin

47, UNUYILTIFN

%aaﬁﬁzy Ashy Drongo

FoInenmans  Dicrurus leucophaeus
‘iaﬂqa Dicrurus

Anvauzwazide WJuunvuianats (29 ) fdnuwaradeunuwaueInIeUan weavesunydatiawmn vsewim
nudulauiuktasuUIfu Uniinanin wazanulimewau
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?‘jamﬁ'zy Greater Racket-tailed Drongo
Foneneans  Dicrurus paradiseus
%'aaqa Dicrurus
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Yomdley Hair-created Drongo
YaIneedns  Dicrurus hottemtottus

%aaqa Dicrurus
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51. 81

?iaaqﬁzy Large-billed Crow
Fomeneans  Convus macrorhynchos
%aaqa Corvus
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