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A Review on Polymeric Membranes and Hydrogels
Prepared by Vapor-Induced Phase
Separation Process

ANTOINE VENAULT,! YUNG CHANG.'? DA-MING WANG,>*
AND DENIS BOUYER*

'Department of Chemical Engineering, Chung Yuan Christian University,
Chung-Li, Taiwan

’R&D Center for Membrane Technology, Chung Yuan Christian University,
Chung-Li, Taiwan

*Department of Chemical Engineering, National Taiwan University, Taipei,
Taiwan

“Institut Européen des Memb Universit
France

llier 2, Montpellier,

In 1918, Zsigmondy and Bachmann presented a new methed to induce phase separation
af ah polymeric solution from a vapor phase. The so-called vapor-induced
phase :epamnan (VIPS) was born. In a century, the body of knowledge on polymer
membranes and hydrogels prepared by VIPS has grown importantly, which suggests
the need for a critical review. Sl af mass sfers involved in VIPS, attributed
ta the vesistance at the gaseous phaselliquid phase interface, permits reaching better
conrel of polvmer membrane formarion than with the popular wer-immersion process.
As a result, a broad variety of morphologies can be obtained and well ¢ lled.
The control of testing conditions and formulation parameters alse permits tuning and
tailoring morphologies, which arises in various membranes properties, and led sci-
entists to investigate the possibility of forecasting mass transfers in VIPS. Therefore,
at the end of the twentieth century, first models were develaped to describe this pro-
cess, and validated by comparing simulated data to experimental results. Afterwards,
studies demonsiratred the possibility of predicting membrane morphologies from the
knowledge of operating conditions. This article aims at reviewing the work done so far
reparting this process to prepare polymer membranes and hydrogels. The experimental
set-ups will be introduced as well as the different polymerfsolventinonselvent and poly-

fadditive(s Wsolvent) | systems used and the morphologies obtained. The
effect of testing canditions and fi I on the structure of the matrices
will be subsequently discussed. Cla.m ar.remmn will be given to the fundamental theory
of VIPS before moving ento the potential applications of such polymer marrices.

Keywords VIPS process, polymer L hydrogels, morphology control, testing
conditions, VIPS simulation

fiksiEatnd B
Preparation of Oxalic Acid through Glucose Oxidation

=R, K(Feng-Fei Li)

FEERE T OPRAME 5 384#53HA (2008 /06/28) » P54-58
5 =

Hb ; ®E#E ; EBE ; oxidation ; glucose ; oxalic acid

Separatlon Prccess

{E&: Venault, A (Venau, Antoine)l 11; Chang, ¥ (Chang, Yung)l 21 wang, DM (Wang, Da-Ming){ 231 ; Bouyer, D (Bouyer, Denis)l 4]
138l ResearcherlD B ORCID

POLYMER REVIEWS

#: 53 M 4 HEE 568626

DOI: 10.1080/15583724.2013.828750
HHEEMT OCT 12013
TR

e

In 1918, Zsigmendy and Bachmann presented a new method to induce phase separation of a homogeneous polymeric solution from a
vapor phase. The so-called vapor-induced phase separation (VIPS) was born. In a century, the body of knowledge on polymer membranes
and hydrogels prepared by VIPS has grown importantly, which suggests the need for a critical review. Slowness of mass transfers involved
in VIPS, atiributed to the resistance at the gaseous phaselliquid phase interface, permits reaching better control of polymer membrane
formation than with the popular wetimmersion process. As a result, a broad variety of morphologies can be obtained and well controlled
The control of testing conditions and formulation parameters also permits tuning and tailoring morphologies, which arises in various.
membranes properties, and led scientists to investigate the possibility of forecasting mass transfers in VIPS. Therefore, at the end of the
twentieth century, first models were developed to describe this process, and validated by comparing simulated data to experimental results.
Afterwards, studies demonstrated the possibility of predicting jes from the of operating conditions. This

article aims at reviewing the work done so far reporting this process to prepare polymer membranes and hydrogels. The experimental set-

ups will be intreduced as well as the different and p systems used and the
morphologies obtained. The effect of testing conditions and formulation parameters on the structure of the matrices will be subsequently
discussed. Close attention will be given to the fundamental theory of VIPS before moving onta the potential applications of such polymer
matrices.

FlseE

{EE RIS VIPS procass: polymer membranes: hydrogels: morphology control; testing conditions: VIPS simulation
Key\Words Plus: HOLLOW-FIBER MEMBRANES; POLY(VINYLIDENE FLUORIDE) MEMBRANES; NEAR-INFRARED SPECTROSCOPY:
INVERSION MEMBRANES: RELATIVE-HUMIDITY: NONSOLVENT VAPOR: MASS-TRANSFER; MEDICAL APPLICATIONS;
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2018 Ll Information revelation and privacy in online social networks 2017 Ll
2017 Ll R Gross, A Acquisti - ... 2005 ACM workshop on Privacy in the electronic ..., 200/ 2014 Ll
N Participation in social networking sites has dramatically increased in recent years| meE
2014 Ll such as Friendster, Tribe, or the Facebook allow millions of individuals to create of ’
ERE:= profiles and share personal information with vast networks of friends-and, often, u
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[E1=] Teens, privacy & online social networks: How teens mang
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A Lenhart, M Madden - 2007 - Pew Internet & American Life Project L
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"social networks privacy"
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Characterizing privacy in online social networks
B Krishnamurthy, CE Wills - Proceedings of the first workshop on Online ..., 2008 - dl.acm.org

... on OSNs. Categories and Subject Descriptors C.2 [Computer-Communication
Metworks]: Network Protocols—applications General Terms Measurement Keywords
Online Social Networks, Privacy 1. INTRODUCTION Privacy ...

Yr 99 #5IF 363 EExXE £IH 16 BEE

On the leakage of personally identifiable information via online social networks

B Krishnamurthy, CE Wills - Proceedings of the 2nd ACM werkshop on ... 2009 - dl.acm.org

... General Terms Measurement Keywords Online Social Networks, Privacy, Personally
Identifiable In- formation ... ACM. [T] Balachander Krishnamurthy and Craig E. Wills.
Privacy diffusion on the web: A longitudinal perspective ._.
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time to ¢ early. However, the occur
rence of an early onfers a poor prognaosis.
Only & of lip SCC occur in individuals
youngerthan 40 yearsof age.'* Nevertheless, there is
a high incidence of cervical node metastsis, late
recurrences, and a higher rate of mortality in this
group when compared to older individuals. 1

The presence of SC histologically within or adja
of the lip is also important. A study on 89
patients with SCC of the lips revealed that the pres
ence of SC adjacent to SCC or solar elastosis within
SCC were both significant prognostic factors in terms
of metastatic potential * This finding is consistent
with similar findings for SCC of the kmﬁv\ ith AK, and

cent to S

sporadic BCC with solarelastosis ™ Z13thas
long been suggested thatlip SCC derived from SC has

a significant malignant potential.'*” However, recent
evidence suggests that SCC originating from or asso
ciated with SC isapproximately three tofive timesless
likely t metastsize than lower lip SCC that is not
derived from or associated with SC his may be
good news, given that most cases of SCC of the lower
lip do originate from preexisting SC. 1

The presence of an inflammatory infiltrate may be
important regarding the prognosis. Severe inflam
mation in $C may be pn.du‘ml. of the presence of an
adjacent invasive lip SCC A study on AK and SCC
of the skin suggests milar relationship berween
the presence of inflammation and malignant poten
tial."** The degree of inflammation in 5C seems to be
correlated with the degree of epithelial arypia and
the presence of a mmor. ™15 However, the
degree of epithelial atypia alone is not a definitive

indicator of the malignant potential of SC7'*

SC is a UV light—induced precancerous neoplasia
of the lower lip primarily found in light-skinned
individuals and others with poorly pigmented lower
lips. An assessment of the risk factors for each patient
guides the degree of dlinical suspicion. Given the
high risk of malignancy of SCC, and the high rate of
discordance between clinical and histologic findings,
alip biopsy specimen is indicated in the presence of
clinical suspicion, with special attention paid to sites
that have severe degenerative changes. Prognostic
indicators should guide dlinical decision-making
such as the selection of more aggressive treatments.

REFERENCES
1. Schwartz RA. The actinic keratosis. A perspective and update.
Dermatol Surg 1997,23:1009-19; quiz 20-1.

2. Schwartz RA, Bridges TM, Butani AK, Ehdich A Actinic
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Hurwitz M, Monger LE. Solar keratosis: an evolving squa-

mous call carcinoma. Benign or malignant? Dermatal Surg

199521:184.

9. Freudenthal W. Veruc senilis und Keratoma senile. Arch f
Dermat u Syph (Bedin) 1926;152:505-28.

10. Lambert WC, Schwartz RA. Evidence for crigin of basal cell
carcinamain solar (actinic) keratoses. ) CutanPathal 1988,15:322,

W

=

Ly

o

-

!

f




S ,‘7 21

BERIG(5) X %

B EXERE-BELEES aF—a
F5—  BEREE+ DR

< =

c '%

o e#w 2B, EERTEIRE >
X RBERIFE | BER, HRBEE

F80[1991]
- D /{ ﬁﬁﬁ#ﬁﬁ WA w 17 SEEIERE BELF— /AR SERE (81140720 199118 SEHMERH >
SHEEZS®E
o g U Emmw] EBE
$}E HZE =R o EEBEREEIHEY, DERAE
: 2
5o E290[2001]

w B BEREEE BERE—REEE (811.44402) 1 >

- DIRETFMR - Biic”
?nﬂ*ﬁwﬂ ’ %

IO BHE3ERA. EERERA >

> GEEER ABPREEtS -

NATIONAL TAIWAN UNIVERSITY LIBRAR




N 74 22

mEKRI5(6) X ®

" BRRFL NEAEE o o

WME OABERE  RE AR SR IR XNESD) | FEEE

j‘j—t - RS T e
/i_ IL /~/\ = 2015,

\""": Live & learn. 12.
hi 35 i EEJ ;I:-}l:jf, ZEE % %g: E‘Z Y %: E % S ol BEE EERB (R (8114 1044)18 S5 HitigE ! >
EEEP E’\JM@ - DI —R we
st EZEE s e

] MEIRERE BN RCARREE (B 4ATh | TEES
1EE/aEE I ER
3] SR @ (@)
Hith#ES ER/ X R SRR LR
== Live & learn. 12.
HiRE =16 : EAE R
HiARE A 2015.
723 #IhR
B 279 : [&; 234
HiREKR EEERE
X E L ISBN : 9789862727904 (%)

# 991021061179704786




N e 23

B ERBERE-5IX #
e e HRER




€ BRI BuEEABRESE| X+

<« cC lib.ntu.edu.tw

&
L F ;/O“ETTLZL
e mERASEsE [l TH o i

National Tafwan U muﬂ.\r:) L rf:.zr) lmiﬂ PI\'IWLWI[HN’UF‘

BB A B8

l:‘ﬁ

.u..ru.. |

SEEA RHEER

ﬁ Eﬁ_l %{"\ nﬁ #% ﬁ g N =5 ? E b };EEE%E/%%/%E*#E

LR ExFE ;R
BEEHRE UM ELHRER "
EAEEERSEY PUBEAESEEE EHEAPP smaTE
MetaCat+ BXErEGRE BETE
EEER R BHIE EAMBLAIER
HETET RS ERNEN EAAE BT BUREAL
HEE LR #E SR HRIEEdN
Ll EHE

XE

V

NATIONAL TAIWAN UNIVERSITY LIBRARY_ GaiH

ESESE =nNSdE 2 BUeE

ENEER  EAENESE

TEEEIERE

¢« BESH

« ETEREAPP

o BONESRREE

o AERERE

o EREERERES|

+aEE
rotisnEs

24

ERERE ZEEDS

HPIERE

* Web of Science
* Scopus
* JSTOR
« Academic Sear
- E=EE FEE
o PERAIREITE

AHHEE B £ BN/EE 2 B ER

fan=t=t
EEEE ; BEENE2 ; 0E  Wa; #E

HEETE

W2 MIREIE ; I ; TR ; 88 ; MBS BE ;

EIRERAY
B8 =80 8El /B B B BH B

ER G HERR

EHER




AR hstR
RS EX

AREMOS&HEREEGtat B E (R
O R R B A

c

NATIONAL TATWAN UNIVERSITY LIBRARY ool ¥




* —

HIABTH!!
AORERETER

mERILESMER!!
REERMEREZ

BEZ[hR!!
EHE R AT PIRSRAIZ S



*ﬁ’ ;?:\ IE(Z) Q LMEEHRBEEIEE
AA 2T~ - ~ = 5

A - 25 . PO

mE - X BRE

EXNEEZEERSETHRM
%5 BEE - MetaCat+

= K IEET R 247 > M AN - 2 SR AR B

SEBRETH A EINE R

> E2MEE S

iy 48 [

31
NATIONAL TAIWAN UNIVERSITY LIBRARY




i

ERE SRR SEENE —

ETER+XEER

& IR!

m -5 muiu‘i&n - : -
NATIONAL TAIWAN UNIVERSITY LIBRARY B Haaaaacy

28




ERIEmERT
££:2017-2018 x

HEREE

FEGZRAER
5 + TEER

HEFPIRAN: sopsie
E8ER ~

SrER

R EAT
BIRE=EL
BESEES

hREF ~

from to

2017 2018 HE

EFER ~
BATISZER(36,425)
HRALSIE (14, 704)

SAEA(5,459)

global warming

BALUEAGEEMES, TEEEmES o A X BEET
BIE 159516 BEEE

g= =
Energy solutions to combat glebal warming

2017

Springer eBooks.

g rrEs

i B2 -
! STREE( CBRsh

Christianson, Gale E.; 5B#|8F#RFF (Christianson, Gale E.)

2017
7T EEISEE Majn Li ( SEEDF AT EHE (328.8018 4024-1 2017)58
=

[ HHXE T EERRR 52 =
A human-scale perspective on global warming: Zero emission year and
— personal quotas
De La Fuente, Alberto ; Rojas, Maisa ; Mac Lean, Claudia
PloS one, 2017, Vol.12(6), pp.e0179705
= FHETE
HOER »

E= =
DE R ERE. EEFERE >

TAIWAN UNIVERSITY LIBRARY

29




5 Q‘\\____,,'V 30

al fisk & B §k ¥

& B ERASBEE T \T -
National Tarwan University Cibrary nnd Hngnonomnen El] H%E%‘ -i% :

| omam | 2xs RHR

=R EN

= E &3 |
M ramEE A ki o
HaF L SLIM =z @ National Bibliographic Information Netwe
BAEESRESEN $3
0 —RREH
MetaCat+ Hx ==z [ || =2 || =i L H#EPEEE L English
Y = = 8 HEREN
e BSRE S X EENEE[AERSH] I 0E/UDCHIE/Him ) o
FEEERREEENEN _
NBINetfi& B ERiEE TFIWES5EE *
HMEEE | = e
— - KEENBINet & FEEERRE B & (BEREEE) -
S8EH

= RS RS T 0 REWES TEESE ) FHAERR:

(DAEEEEEEEF T OREZISBNRCIPEE | QREIZENBFHFREE Y BIHEREEE | QAEEBIEZIREE -




% * 31
¥ » -
_ﬁj\"iﬁlsuu\ ek gk 5 Ef?&ﬂﬁpﬁ/\ﬂz

inn;x | FYTIIY
b
EIESrEEE TsEse SR eE © BAS R 2
&%%E"]% 2 uﬂBFﬁ%ﬁEﬁ 7 Hﬁﬁégﬁi ﬁflj\ | %%ﬁ?% ]
https://youtu.be/X5fiK_rw9am https://reurl.cc/WKMLIy
;i ek—

- .T/\T

,,,,,

O NATIONAL TAIWAN UNIVERSITY LIBRARY mn



https://youtu.be/X5fjK_rW9aM
https://youtu.be/X5fjK_rW9aM
https://youtu.be/3pHjQ1XzvYk
https://reurl.cc/WkMLly

0O ~—___-

ﬂﬁ i =|=: 2y = A
L% == Hf :FI Ay
F

ey asmtn
Q A7 3 B A ELGR

NCL Taiwan Periodical Literature

AT FRA%HE YN

B RE=E /4

EERTRXR RS hERE L RIATISE RS ES2 LB APERATIR S

® ® ® s
ECEL | mEmf -
AND ~ PR L]

ERERER
. 3

2 X (23
HRED OS2t O—ki
HAREE | | F A~ | & | A

xf

SIE X0

HE e
HRF SR TSR
NEL Taiwan Puriodical Libseatura
e ) T iR 268 i RS

T > FENER - WG

Zmnm LIES 1]
TOSIMg:  ANEEASR  SHEENRSAE RPEHES AR

HRTATR

TR BHED
i ESERRBNIE - KER DRSS - 4348 nclper@ncledutw
()
PANBTE) TR IR A e © —
FREEIRATIL SN e T R L ]
MO A PR
AR 28 P
TR . 0 v
wER A v v
A, ) [T 1 i
m -
TR | 1 MR EHAKBIRRR TN - ANESNEEET 2R W
WA M $:The Application of Information Literacy to Dasign College and
N # ¢ University Courses—Esperience from &quotData Collection and
I Writing Research Papersdiquot; Course
=8 # 1 {8 Chuang, Tao ming;
T ]
f;f;fm” # M: 32199904[R8.04)
T TE ; ISR TR R oR: posll
m TOE M || EEEEAS | SRR | RN R
SRR
aan
amal, 2| gy AWER TR R . ofthe Q
e . Idea Arrangement and Text Structure of Academic Report Weiting for
W S B * University Studants and Its Examples.
i W3 £ & KA Yang, Chin-chi;
[ BRI 3 ANATE
# MW: T2010.12(E99.12]
ISR
HrREE TOsimge:  HEEANE  SHEBEHRSHE  RBAEHRSHE
20161}
oo 3| m o CAmEEERR A E]
20062} 0 LERLL
00411} BT AR EINRTER
200202y & M8 12 2002.09F91.09]
2000(1) ® %o mls
18390 .
\omaT) OGN | EEENE | RESRSEE | RN S
1880(1}
»| 4| B &: WEMEESRRZ#SCommon Enors in Case Report Writing qQ
#E: TEEWang MK,
EEoY P S
P— # M : 474 2000.05(£89.08]

32



it

i

i

\vi

=A\

R airiti Library #EE4R FEIERE

oo RS

| & | HESE | | e

ESR FEZEE

RIS T

SES R B | M S | SR | 1B ABRERS K| R

HHxE SdFax RicEs vl EFE HEE
0

25

TSR B3 (HRIEE) = AR
— e ___

JEREHE
CETDWM+#Y (8)
SHEE

@ iLERIS (5)
@ T8 (2)
@ L2 ()
@ BaEE ()

1
2017F L (2)
20155 L (3)
20131 (6)

247

1 (2)
Bt (6)

@ =mEs
8 86 217
BE T RE [t B (3 |[i5mmss|[enE |dEE
=% EEEED
ESE NN

L EEE:  SEoien 5 hnisns

o 1 EFESERTEEEERRENIERS
{I235 i Man-Yun Ho
B SR AR EIl ORI T UM RS 20129 (2012/01) 6L
WRES ; HRIESME  BFEWERTIZE i Gender Friendly i Gender Mainstreaming ; Service
Experience Engineering
v B 10.6834/C3MU.2012 00153@
TS | £%578 (48)
B omraek [ R

o2 DEsiEEERGER R R =R R

ERSITY LIBRARY.

33




° —/\fETﬁHHHJB‘CEﬁ*ﬁ]TiT
15}@5%%&5 4

0 https://reurl.cc/g1WVYR

34


https://www.youtube.com/watch?v=iniUURovg8A
https://reurl.cc/q1WVyR

% 5 <§\ _____ IW 35
% Web of Science(1) iv}
+

web Of sciencé- Search Marked List History Alerts Signin ~ Register

B EHRE

Discover multidisciplinary content % g | }ﬁ g A

from the world's most trusted global citation database.

Glliiaus et
—— KSR ERER .
— | 12,0002 TS

) () = | SRR ERR
| SA5IARER

Search in: Web of Science Core Collection ¥  Editions: 3 selected v

b ) RS o = 00 =t
NATIONAL TAIWAN UNIVERSITY LIBRARY BaH Vanaa




% o \\____,,"7 36
filg

i Web of Science(2) %

5

:|:|J [] 0/3.432 | Add To Marked List ] [ Export ~ ] Sort by: Relevance ~ < 1 ofe9 >
01 APSYCHOANALYTIC COLLOQUIUM 1
Orangg,m Citation
Sum 2009 | CONTEMPORARY PSYCHOANALYSIS 45 (3) , pp.353-357 5
References

This essay describes a psychoanalytic colloquium as an egalitarian group of humanists devoted to
practicing and thinking in a psychoanalytic spirit. It would be a dignitarian and inclusive community of
scholars that emerges from the psychoanalytic tradition but embraces whatever ... Show more

3 Find [T@NTU || 2x@men o

Gender disparities in colloy ..

0?2

¥ Nittrouer, CL; Hebl, MR: (...); Valian, V

& Jan 22018 | PROCEEDINGS OF THE NATIOMAL ACADEMY OF SCIENCES OF THE UNITEL ATES OF AMERICA
115(1), pp.104-108

Colloguium talks at prestigious universities both create and reflect academic researchers
Gender disparities in colloguium talks can arise through a variety of mechanisms. The current study
examines gender differences in colloquium speakers at 50 prestigious US college ... Show more

Free Full Text From Publisher *** records

N NATIONAL TAIWAN UNIVERSITY LIBRARY.




- eb of Science(3

= 18 4 RS B 38 5 A
BRI EEN P AN E

Colloquium: Anomalous metals: Failed superconductors
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The observation of metallic ground states in a variety of two-dimensional electronic systems poses a fundamental challenge for the theory of electron
fluids. Here evidence is analyzed for the existence of a regime, called the "anomalous metal regime," in diverse 2D superconducting systems driven
through a quantum superconductor to metal transition by tuning physical parameters such as the magnetic field, the gate voltage in the case of systems
with a metal-oxide semiconductor field-effect transistor (MOSFET) geometry, or the degree 0fd|sorder The principal phenomenolog|cal observatlon is
that in the anomalous metal, as a function of decreasing temperature, the resistivity first drops
ground state, but then saturates at low temperatures to a value that can be orders of magnitud
also shows a giant positive magneto-resistance. Thus, it behaves as if it were a "failed superco
parameters. It will be moreover exhibited, by theoretical solution of a model of superconductin
of principle such anomalous metallic behavior can occur in the neighborhood of a quantum superconductor to metal transition. However, it will be also
argued that the robustness and ubiquitous nature of the observed phenomena are difficult to reconcile with any existing theoretical treatment and
speculate about the character of a more fundamental theoretical framework.
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About the Journal Abstract

The benefits and risks of episiotomy in laber and delivery as recorded in the English language
literature in over 350 books and articles published since 1860 are reviewed and analyzed.

Episiotomy is performed in over 60 per cent of all deliveries in the United States and in a much g ERA

higher per cent of primigravidas. Yet, there is no clearly defined evidence for its efficacy,

particularly for routine use. In addition, although poorly studied, there is evidence that

postpartum pain and discomfort are accentuated after episiotomy, and serious complications, Ovid Lippincott Williams & Wilkins Journal Definitive Archive @
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Question(1£f) :

\
\
\

They say : 1 ER 1 2
1) T%Hja%ﬁﬁ : Why ? What ? How ? ftrfF935 7 11 E ?
| say (I interpret) : HIRFRAVEE -
2) EMEIER R BB S ?
Read(RE:8) : RIBLATIRHAIRESE - ¢ lagree: HESR  FAIBESR...
%11: 5 FS H{PII2 L EE RS2 R 2B
:‘Z%‘E K Zaath
° BENEPRHE Iaﬂj REEA o mmm EEET
EEE@EE%—F% ° ﬁ?tﬂﬁﬂﬁﬁﬁggg| ’ = 3(EE R sk B & 1+ E
BESEERAE AR - S AEE R T A EEE

FEHE (2012) - BMBEAENAE 5803R - http://ctld.ntu.edu.tw/_epaper/news_detail.php?f s _num=287
ZEESS (2016 ) - BISCEREIEEMO={E3I5 - http://reskm98.blogspot.tw/2016/01/blog-post.html#!/2016/0%blog-post.html
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. Endnote » Mendeley - Zotero

Endnote : K=K EBERIZ 2N 2 5 XI5

National Tatwan University Cibrary |
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SEZARE BEEENAEE SLERFEEESS
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HESHA HELPEEZE & &Focus
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ERERE £ HEE# i EEndNote
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' EndnoteZ HE B85S
1. HelpsE=
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<http://www.lib.ntu.edu.tw/node/862 >
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Author - R. Langer erican Chemical Society (ACS) style:
Article Title - New Methods of Drug Delivery Langer, R. New Methods of Drug Delivery. Science 1990, 249, 1527-
1533.

Source Title - Science

Volume and issue - Vol 249, issue 4976 EE Style:

Publication Date - 1990 R. Langer, "New Methods of Drug Delivery," Science, vol. 249, pp.

1527-1533, SEP 28, 1990.
Page numbers - 1527-1533

erican Psychological Association (APA) style:

Langer, R. (1990). New methods of drug delivery]Science,
249(4976), 1527-1533.

Modern Language Association (MLA) style:

Langer, R. "New Methods of Drug Delivery." Science 249.4976
(1990): 1527-33.
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B MLA: Modern Language Association

OMLAR EEF M - MLA handbook
®MLA Formatting and Style Guide, 9t edition
(online from The Owl at Purdue, with many examples of creating in-text footnotes and works cited entries)

B APA: American Psychological Association

o==F|/VEETHIRFM : X BIFET - ASEMMXEFEIIS5] : APAEAELRVZER
®APA Formatting and Style Guide,7th edition
(online from The Owl at Purdue with several examples of in-text citations and reference list entries)

m CMS: Chicago Manual of Style

®Chicagoih X IEHET Shicoso
®Chicago-Style Citation Quick Guide T

(online from the Chicago Manual of Style web site, with examples of citing various types of publications)
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https://ntu.primo.exlibrisgroup.com/permalink/886NTU_INST/1bcni9v/alma991000912879704786
https://ntu.primo.exlibrisgroup.com/permalink/886NTU_INST/14poklj/alma991023536459704786
https://owl.purdue.edu/owl/research_and_citation/mla_style/mla_formatting_and_style_guide/mla_formatting_and_style_guide.html
https://ntu.primo.exlibrisgroup.com/permalink/886NTU_INST/1bcni9v/alma991038905011704786
https://ntu.primo.exlibrisgroup.com/permalink/886NTU_INST/14poklj/alma991038795589704786
https://owl.purdue.edu/owl/research_and_citation/apa_style/apa_formatting_and_style_guide/general_format.html
https://ntu.primo.exlibrisgroup.com/permalink/886NTU_INST/14poklj/alma991024885619704786
http://www.chicagomanualofstyle.org/tools_citationguide.html
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B ANA:T (Content notes) :

Citing a source in the text of your document-

©)

Research by Goddard and Barrett (2007) found that standards of care vary across the =D —TE EE*%HEE
country. This was confirmed by a survey of health professionals, in which 65% were
=3 AN —
dissatisfied with current arrangements (Professional survey, 2008). Liu ef al. (2008) alsc TEERL o olEE—EA
established that care workers need additional support. + E/\J Eﬂﬁuﬁ Footnot eEJZ 2 S\Z

B ERET (Reference notes) : RRIEndnote - S233%H

q: == \\/
Listing your sources in a reference list- %)FFEB ﬂ]EEZ:E%—_H ﬁﬁ]ﬂ}

(R = W 1=

Goddard, J. and Barrett, 5. (2007) The health needs of young peaple leaving care. Morwich:
School of Social Work and Psychosocial Studies, University of East Anglia.«

Liu, B.C, lvers, R., Norton, R, Boufous, S, Blows, S and Lo, S K. (2008) 'Review of

professional training', Cochrane Database of Systematic Reviews, 2, Ovid [Onling]. Available
x at: http:/fovidsp.uk.ovid.com/spb/gyicweh.cal. fAccessed: 21 January 2013).+

+

Professional survey (2008) Available at: hitp://onlinehealthsurvey.org (Accessed: 21 January

2013).~
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IUAPA Style s & -
sy APAZET7 IREISE6 R ZEE

. ) 2 S I

TN i) % : <http://tul.blog.ntu.edu.tw
_ 1 fufr®E , f | -~ /archives/25285>

/

Porter (2001) 8% (Porter, 2001) B EEENE e 1

=AW (K30 5 (REW - K30) 53| | APARR B LR
_ 2fIfEE  EEAWMAR - MANEEKR) =51 &

Wassertein and Rosen (1994) 3 ( Wassertein & Rosen, 1994) 3 http://tuI.blog.ntu.edu.tw

S BT (R0 ) S (BB MEH - B90) /archives/28762>

o SufFBD L EXH5IEE - AHEMFELL TE 5

Schirmer et al.(2019)3k(Schirmer et al., 2019)
SEUEREO)T(EELFE - K90)
‘/

etal s #Z5EBO] 94
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. B—11%E - S_TTEOAMmESINEFS -
- I ZEHRIRAEET - P ZETZXRERET -
RFI

il (85 ) - HEEEHEEHIERNSERE - HEEMEWE - 4 14-15-
Powers, J. M., & Cookson, P.W. Jr. (1999). The politics of school choice research. Educational Policy, 13(1), 104- 122.
EE

MESE, ~ BIAPFE (1991 ) - HIEEHRMCISERAEH - XREH -
Liebert, R. M., & Liebert, L. L. (1998). Liebert & Spiegler's personality: Strategies and issues. Thomson Brooks/Cole Publishing Co.

BEER vl

SR (2009F10H15H ) - ERBEPERBEERTHEFERF LR R 2ME - Bt F8E\HA - 81 -
http://www.nhu.edu.tw/~society/e-j/81

Walker, A. (2019, November 14). Germany avoids recession but growth remains weak. BBC News.
https://www.bbc.com/news/business-50419127
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BERERIR:
University of GUELPH. The Learning Commons. Writing your first university papers. Section. Time management.
https://www.lib.uoguelph.ca/sites/default/files/writing_firstuniveressays.pdf

B {kiFSara Laughedi®:® - IR B2EL LR EERR......

- ERMNSZ— %U_/\Z AR E 2R ZE TR R ANAR
- EH /J_/\Z_HTFEﬁX
. WIRBEBRERE - RE 1%135511‘ - HE - (REE2-3KAREE

BERIRIR:
Laughed, Sara (2017).3 Essay Timeline Options to Help You Meet Your Deadlline. https://collegecompass.co/essay-timeline/
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https://ntu.primo.exlibrisgroup.com/discovery/fulldisplay?docid=alma991038546219604786&context=L&vid=886NTU_INST:886NTU_INST&lang=zh-tw&adaptor=Local%20Search%20Engine&tab=Everything&query=any%2Cexact%2C811.4&sortby=date_d&offset=10
https://ntu.primo.exlibrisgroup.com/discovery/fulldisplay?docid=alma991038546219604786&context=L&vid=886NTU_INST:886NTU_INST&lang=zh-tw&adaptor=Local%20Search%20Engine&tab=Everything&query=any%2Cexact%2C811.4&sortby=date_d&offset=10
https://ntu.primo.exlibrisgroup.com/discovery/fulldisplay?docid=alma991021061179704786&context=L&vid=886NTU_INST:886NTU_INST&lang=zh-tw&adaptor=Local%20Search%20Engine&tab=Everything&query=any%2Cexact%2C811.4&sortby=date_d&offset=40
https://ntu.primo.exlibrisgroup.com/discovery/fulldisplay?docid=alma991021061179704786&context=L&vid=886NTU_INST:886NTU_INST&lang=zh-tw&adaptor=Local%20Search%20Engine&tab=Everything&query=any%2Cexact%2C811.4&sortby=date_d&offset=40
https://ntu.primo.exlibrisgroup.com/discovery/fulldisplay?docid=alma991017137079704786&context=L&vid=886NTU_INST:886NTU_INST&lang=zh-tw&adaptor=Local%20Search%20Engine&tab=Everything&query=any%2Cexact%2C811.4&sortby=date_d&offset=40
https://ntu.primo.exlibrisgroup.com/discovery/fulldisplay?docid=alma991017137079704786&context=L&vid=886NTU_INST:886NTU_INST&lang=zh-tw&adaptor=Local%20Search%20Engine&tab=Everything&query=any%2Cexact%2C811.4&sortby=date_d&offset=40
https://ntu.primo.exlibrisgroup.com/discovery/fulldisplay?docid=alma991038795589704786&context=L&vid=886NTU_INST:886NTU_INST&lang=zh-tw&search_scope=MyInst_and_CI&adaptor=Local%20Search%20Engine&tab=Everything&query=any%2Cexact%2CAPA&sortby=date_d&offset=0
https://ntu.primo.exlibrisgroup.com/discovery/fulldisplay?docid=alma991038795589704786&context=L&vid=886NTU_INST:886NTU_INST&lang=zh-tw&search_scope=MyInst_and_CI&adaptor=Local%20Search%20Engine&tab=Everything&query=any%2Cexact%2CAPA&sortby=date_d&offset=0
https://ntu.primo.exlibrisgroup.com/discovery/fulldisplay?docid=alma991038677389304786&context=L&vid=886NTU_INST:886NTU_INST&lang=zh-tw&search_scope=MyInst_and_CI&adaptor=Local%20Search%20Engine&tab=Everything&query=any%2Cexact%2C%E6%95%99%E6%8E%88%E7%82%BA%E4%BB%80%E9%BA%BC&offset=0
https://ntu.primo.exlibrisgroup.com/permalink/886NTU_INST/17tbsnr/alma991036682509704786
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