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EFR EA

W E RARARAEHETREN 200m B% . MEFNKRE T HENE,E A EMEERYHE
HEENETERRNREERAAN REVRTHS TRENLAD FEEERNGOAR . BHEMN® A
B URGABAASARGSERREEBRIAHRER. SREH, ERFTHEA D, WRMGEEEA
£ F Poloxamer 188, MKMW AR A, EMEORE R/, RAGRE-70 LW RW40 ERAAESH
MERE MDEATEEN B 20 AR RERMERENRE. SEmBHmEBHAL ERHB DA
HEESNAERREE HARENBNABYE ZNAREYTEIAARMERTNHS A3 280K
FAMBEF AEARACHBE - NENSRETHERBER RS KA B RRBEERA &
WCTAZEFNERRMNBEERHFAE MANC THRE-—EBRHENEMBERE.

XA ENE, X NMERERETE, AERS, HYEHEL

Y B K R A (Drug delivery system, DDS)
HAAFERA/RFHERATIIEANGEX
DGR RIES, #FABFRELEN DDS, KE
AF 12pm WRRNSHF FEHAMBEIK,7 ~
12pm FIROR Al BB HLMCHE XEBH , 42 0.5~ 5pum
MR TR EMRAEFRSE(RES) F R ATR
AR, HERE/NTF S00nm i DDS B8 & 7 1§
HEZP A dARDEARBL ZHK
(Nanocapsule) R B A FTHRERMBEE L 10
~250nm ZREINESRFAMER, GYEEKE
HERNANERME TR TS EXNEANTY
RIS, mMEal OB ABFRG, N H &
EWEFANRD THHGAREYTERN,
MASHEEMASRAIL¥ERN, B0 TR
RECDEERER. ERERABAFHE - R
H 7 # B 5 & 8 (Polyalkylcyanoacrylate, PACA)
REREFMAEYHEN, WHTLIE T HREE L&
BEE A S Knovenagel KW M REM, EH.HAKM
PEHEETREEEFNZEHARLEERAEEAN
rH ATHRAYE b BRE HASFER P,
HHRERA PACAEKANARFTEZNE S
A & M DDS.

RELDEANER  KAXHPHENE K
ERARRUEORAMAMERERAY. RAR
aWMEFRHRMKXERENR FEREIREAGY
FPHBAANEMORBEARNORRE BRAK

RABRHENE NEFAREERENNRE
BARMERERETSS X kEan Y By
MABRBME/D . Damgel > S ARATHRAEWE
T-EFIRB/NT 300nm HE - MEFHBR SR
TR(PIBCA) EME RN TREA —EF
KEEMBSE FHT THY O REDERR. 8
R, R MERBERETH(PBCA)HAHKE
#/hF PiBCAT Tij B 26 5% 2 O /S 7T LU A B
HREULR T RREREE DK ET M EN
ROBPAR ALTREEENE ~MEAERE
TEENRNAARARETERATTRENR
R ERTERENRNZEABHENEMEE,
BEWERIHERBNBRERLE, WE— 5B
T AL Y ST TR,

1 XBBH

1.1 RAASEE

- MERERETERA HHZERE S
AT AW T-40, 4 {6 KX | (Pharmacia 53 %),
FW 40000, kBB RAF. RN T-
70,4 {£. 3 M (Pharmacia 4+ %), FW 70000, X &
MEXEBL(TBD) A ERER P L.
Poloxamer, 4% kL &7, pH6.25, 3t HEA B K ¥ H 25
T XBM AR KBETAXEHALESRETRL
H(TTRC). = M8 H W&, CP, L¥&EN =
Foont i 20, 4 4B (Sigma 733 ) ,FW 1385, %
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CHESKE23.5, XRTXEWEB(TRD) £
RERS L. K EEA S ER NG E ™
.

4803-02 B f3 8 Bf 3 88, Cole-Parmer X 8% 2%
AZFQ8SA RIRH A RB, LBHEER LT .
INNDVO 300/BI90OCAT Xt FH X%, 2 &
BROOKHAVEN 4 & . EM400ST &% §f i 8 1%
(TEM), B2 CHMAR.

1.2 R NERERET HEEMEOWE

RZREARH S 1% 8 B #¥ (2 Poloxamer)
MO.5%/#E 20 #K B (200mL) . 3§ 4mL =M
BHME. Sl MEFHERE TEFA
I00mL ZHHFERANH E—ERWAET
(180rpm) T, BV REER M E KM T, 2h ¥
MRREETERRN 20, BLAAR T RA.
FOCHEEREERRESEZ 0mL, FREF 4C
RE.

2 HR5it

2.1 BMAFREAS FREMENEHE N

HEMEHAMEAMAMNERSRE, B
—FXREAEEHEN, LR RREE CMC
(Critical micelle concentation) 3 0.2 X 10~ *mol/L
(25C), REH N o X 3.94 X 107 N/em
Q5C) YHEERHERAAAT LY, FIRBREE
Ep 2 WS A AR AN S FACIEE R
R EHER - NMEFASRE T EEMNEN, &
HEAAXEHHER T MARSEEN R
BT-40 MW ES T-70 R, hsh AR
HHMELEHENRERNRBEERRER 2
i B 1ERER, LIRS T-40 hBENE, B
cMEARRETRHEREHEEE W4, 35
A 42nm # 119nm & 50 P R BE T-40 X 2
AR 1E XA, A BB A 9 45 T2 AR A9 M M B
WERSGHEPRFEE . ERERGVERS
MR FESHEERE KR T, MBEERE SN
BER, -FEMMIFEEED, —HEMT
FHRHBEREEES FZE AR, BT K
AETHARES N BEAERFAANESTHE
B EH2ERBR UEEE T-70 vEenn, B
- MEFRRRETHEREYEBRE 4,1
Llnm AP L. BR, SWERM T4 M, &H
HEB T OMERENNRAGERE,ZHHE
B 00795 WERE T-70 F S FTEN

70000, K T #3E 8 T-40 #1F 24 F & (40000),
BASTHEE T THELXKTEHERES T-
40, % TERRHBEERET, BEEWHE R
MRNERS SR PRAEEE  FRERNEN
RENBTHRE.

Relative number population (%)

0 60 120 180
Diameter of nanocapsulcs (nm)

Fig. 1  Size distribution of poly(n-butyl a-
cyancacrylate) nanocapsules

Prepared using 1% dextrin T-40 and ¢.5% Tween
20 in the agueous phase
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Fig. 2  Size distribution of poly(n-butyl a-
cyancacrylate) nanocapsules

Prepared using 1% dextrin T-70 and 0.5%
Tween 20 in the agueous phase

Poloxamer 188 k¥ E F B (R L %-6- R
H-o-Hm) ATHER FRERBUN, FK-
FEMF#{E HLB % 16.0. #£ K # = B Poloxamer
188 B WEM T4 EBEN, RALE N ERK
NN HEE HEFMERNERENENE
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WA (HE 3),8 WL Poloxamer 188 8 E A E
BROEAR(BILEERANE, MARFZH
RERZE BERE NMEVFKRETEARE
Poloxamer 188 RF THE A TR AWM EBEMN
EUM EBEENR  EHBANEINTEN
BYREEE D TRRARFNENRENE.
A 3a Bim, LM RN BERN, K ENK
BEXKARE30~-35om AL, ARBERE(92
~155mm)N =22 — AP EXRBERTHERN
FER (M Z B ) B & F SN BRI E B K T & 4

Fig. 3 TEM photographs of poly( n-butyl e-cyancacrylate)
nanocapsules prepared using different polymeric stabilizers
a) Poly( n-butyl a-cyancacrylate) nanocapsules prepared
using 1% dextrin T-40 as stabilizer

b) Poly( n-butyl a-cyancacrylate ) nanocapsules prepared
using 1% poloxamer 188 as stabilizer

2.2 REURPAHARSNRENERERE
MM

EREFARERRRT HAREPREE
R ot iR 20 REER B ERBKEN 1.5 % KA
RMEKETHRERE T-70 B0 RERFER
PDIRENLSH HER MEWNBBRETER
B RADEBOE BN B ANE AR ON

EBESH . ERFATH4AEBAS D B EEHE4
H5E2, ZAYHB 2200 WEEHO05%MKE
0.75%0 BRBEZMHEREMREMN 111nm ¥
AP EIm, HREZFHHAER, B-HUAK
(Polydispersity) A 0.0795 7+ % 3 0.1088. [F B} ¥
KWEEM T-70 ET 1.5% fM met i@ 20 f3%
BEZE0.75%6, MM (E 5) N4 N3 — 8/
E Slnm, E4BEREN 0.0763. FmE Nt @
20(Tween 20) ML Z B A MEZBEKLEN
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Fig. 4  Size distribution of poly(n-butyl e-
cyanoacrylate) nanocapsules

Prepared using 1% dextrin T-70 and 0.75% Tween
20 in the aqueous phase
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Fig. 5 Size distribution of poly { n-butyl -

cyancacrylate) nanocapsules
Prepared using 1.5% dextrin T-70 and 0.75%
Tween 20 in the aqueous phase
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BMAERE,FEK-AKF&EHLB X 16.7,] &
MATHBMALOWN). YEAHL AMENH
SEMEKHAP HTHAKRAHAENX, FAEAH
REBEZ A BEHRAIRNZABRERKRR A
PHEAHEEE TENRE. EMARKFEKS
3L £ ok 3 20 /5, tE IR 20 B 0% B T K P A
WARE, K KERAHEMKREME, B HE
FEEERBENO/W HHAM. BHEHE 20
FIR M, (88 B E MR K EBE /D . &
REFRZTHEA, B TERENHEMES A bR ot
BEAMAMA TEEBREEN EBENENE,
HEESAE XREBAIHEBETEEBEEAN
e FEMEETHEERENSERZRR.
2.3 RAKRNAEVRAPERSEMAER
RRENEM
HEekAZe, 20 EFHEPMAZMN
MHMBERERN #T  MEARRETEM
RERA MR MERETENEAR A
AHHEEENERE, STERA VL EAKHE
A8, R BV IR AL B A = M AR
HEENENERBRREIERNTHREA Y
110nm, MTAE RN ERBERRBEE , HER2
EAAEAREE MMAXPRHENETY
NN, M ERERENRR, HEEAE
E.ME—-BHEEHBESERASK EREREEHT
B YENIHEAKERE, ELZ—1TRELR
i, heMEARRETERAREI MA@ LA
KHHEBEREMEFIHARAERZEMEN. A
FTHAMFSESKEBRNHIE, —BEFVHES
KiER, e ARGHRIN ZAFTIHR
AHEB. d T-HERHMESZENERH#EE,
AHTRIER KHIBER ERU]REREX
EREPBTZANZMC KRS , EEMNE
NEBER/D MEAFESEANZENERH
WY, EEBEZZENFTIEEKHENY B, H
HEBHNEMBREFEANE HE, EXPHE
BBERAMERT ATEEMBERZE KT H
ILMELELZERBEMNST B, THRHEE T
3 3 3% T 49 3% T T AR R RN R A F B R A & e HE
P ERBERANFREEHETR. b THAMRS
BT SXKER BKEZE THRER
HZMATRERS . SREARAEANE - N
FARRETERERBEEERAYNS  BELARA
BRL AT LAY SORY , U A P A B 9RLR BB 4 Bk 7E K

Hh R
2.4 REEEHERENEHOEN
FHAEASLHENE NEASRETE
EURRMUEETIACH, MEAI KRB HEE,
FINEREREERZRPHSR. ERSRXH
THENZERE, TERQIC)TELET R
REFTHRE EHEARKIARFENEAE
(H6a) THERBRHF0~35mm, BERBKY
100~ 120nm, B EEZRERERGARPREE
FRF/AE. MEOCTASESE , SBNHES
EMB(EHNTEHERERKXET 500nm, 85
REmMUER 1pym UL SRRA,B «MER
RRETENENEEAEREXR THRERFE

E,MmAHSHEARMOME. ZRRERZR
B, —JF Wb T ENERTHABEE R, nF
ZHREWERHHME, BT HERERET

MENZRFEUEANF> FRENN S TR

Fig. 6 TEM photographs of poly(n-butyl a-
cyanocacrylate) nanocapsules

Prepared using 1% dextrin T-70 and 0.5%
Tween 20 in the aqueous phase

a) After evaporation at 20C in vacuum

b) After evaporation at 30C in vacuum
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A ERFHBEBEETR BEFHENEETE
EMERENRYX MNEh EHBEAFR
BMOBRTRE-EBEEH X FRELE, BB
HOMNTZAARMANSE MEARE THRE.H
THEEIHAR . FAKSER « RERSBRET
EEERERAMNERHITDSC AR (ARER
10K/min) , & RE 15~30CZMER T FH WL
¥ (onset: 17.1TC , midpt: 21.3C, inflpt: 22.7C,
endpt:25.5C) . ER . R« NENRBRETEZE
BEBFBREIERH RERBEKEZS
KM FREMBREREE—EERABEAN

BT i FETERBRPORS=MRET WS
FEMELETAEKS, XEAMNTERERETZM
B .

AEAHFREAHBERLSE « MEFRBRET
EZRBEBRERHSHNER, RALIE 20 X
SR (0.5%) HHEM T-70 A BEN1%).Z
MABREEM=WMHE WENER, &2:1 X
HAaEHEARTRERS, TUHSHEET
2000m IR GHR o« MEFBRETHERE.
ERNERREFPARRECHEREG, EZWR
RIrB.
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PREPARATION OF THE POLY(n-BUTYL a-CYANOACRYLATE)
NANOCAPSULES BY INTERFACIAL POYMERIZATION

FENG Peng, MA Jianbiao, WANG Yinong, HE Binlin
{ The State Key Laboratory of Functional Polymer Materials for Adsorption and Separation ,
Institute of Polymer Chemistry, Narnkai University, Tianjin 300071)

Abstract Because poly(butyl a-cyanocacrylate) was less toxic than poly{iscbutyl e-cyanoacrylate)and its
nanocapsules could be orally absorbed via intestine wall, the polymeric nanoeapsules as drug delivery system
of peptides was prepared by the interfacial polymerization of butyl a-cyanoacrylate other than isobutyl a-
cyanoacrylate used previously. The aqueous phase contained a surfactant such as Tween 20 and polymeric
stabilizer such as dextrin T-70,dextrin T-40 as well as Poloxamer 188. And the organic phase composed of
monomer butyl a-cyanoacrylate and a cosolvent such as glycerol trioleate or benzyl alcohol in bulky solvent
ethanol or acetone. The nanocapsule sizes and their distribution were measured by laser scattering technique
and transmission electron micrography. It was investigated the influence of the used surfactants, polymeric
stabilizers, cosolvents, and temperature in vacuum evaporation on the nanocapsule sizes. The results show
that dextrin T-70 is a better polymeric stabilizer than its low molecular weight analog dextrin T-40 and
Poloxamer 188 for the monomer phase soluble in ethanol to be dispersed in aqueous phase with Tween 20 as
a surfactant. The size of the polymeric nanocapsules decreased with increase of amounts of dextrin T-70 and
Tween 20 dissolved in agueous phase. Compared with glycerol tricleate, benzyl alechol as cosolvent could
made the nanocapsules larger and smoother because benzyl alcohol might make the immigration of the
solvent, ethanol, in the monomer phase into aqueous phase more slowly. In addition, when the formed
suspension of poly(butyl a-cyanocacrylate)nanccapsules was concentrated by evaporation in vacuum at 30C
instead of 20°C ,small nanocapsules would be aggregated into large particles.

Key words Nanocapsule, Poly(butyl a-cyanoacrylate), Interfacial polymerization, Drug delivery system



