AEagA =29 Jls3 €4

(ZAU ST AE T

LA &

204719 Febae] Bl 1 4% WA FHSRY AAA 2PN A4 D 5 ol
LA R BA0) 12T Yk S5 A5 Behade AT S odE A 2R A4}
187142 214719 JeEPE WS BNV $aska Aok olv] 424 9%
LAt A ASH loF % AFARSE B TP AdE 2AS0] 4E 1¥A
AEZRE WS Y. o5 A% T¥A BUSE W A2 FAS) opin, Uy
AEHY AFEAZ Agsel & Ddolt BhESo|u, Wby AEAR AEEH 2
ol o2 Fe) o5 AE Aad YAridel 47 ¥¥ A4un . ==z 21479
HE 24 B9 2gele 4ETHEo slelrt 2 Aoz wuad.

B TeAE €A AEsn Y AR 2R B9 3R 542 AT AFFepol 4

WAAAL TEAER A8 7S] oisted n@stnA )

fo e

g 2EA AL 2 EA-d wEt F /] whi e Hog = Qo & YAdell4] e A=

€ LEA & A(Biological macromolecules)& 9v|3h= 74-%-9} 182} 343t A A7) Ao Ao A
A EE monomer unitg o]83le] B4 nEa EAz A4 B39 Biopolymer) g
Aske 7folel. Aake #2]9 biopolymerztz W& 4= glon] A AgHOZ F Q3 A}
45 AE 2iA BEAES] - o] H-Fell &3 7lolth Table 1.2 &) Alg]H o g o]
58 biopolymer?] F/& ¥7E HA2E <hfA, odf, #4h AAFA polymerE iR,
o] & AFFeHtoke] A3 Vg FE AMHEEHR AuE Az Aol

e Arzd 53

el BAE AR, qeel= A4 g kR S R olE whE ANEEY 715H
SAL dAHeR A8 Ay FaTRe B Mok 203F¢ olvikibEe] Y )
ATAN 2ste] olufol= AgE stusle AL 13 F2E AL M54 A
Z1EAQ faolnk A ofujelm AL ohE Felay FPAde Pel a-paE FAoz
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# 1. Types of some

important biopolymers

Type

Structural unit

Generic names

Protein

Polysaccharide

Nucleic acid

Polyester

-C-(.ZH-N-

o

Casein, collagen, glycinin, albumin, actomyosin,
immunoglobulin, myoglobulin, enzymes, hormones
Starch, cellulose, chitin, hyaluronic acid,

dextran, pullulan, xanthan, gellan, glucan, zooglan,
algin, karageenan, agar, plant gums

DNA, RNA

polyhydroxybutyrate(PHB)
polyhydroxyvalerate(PHV)

polycaprolactone(PCL)

polyglycolic acid(PG)

-

polylactic acid(PL)

2% 1. A planar representation of the atoms around the peptide bond. The oxygen atom and the hydrogen
atom are in a trans positions and are part of a rigid plane that exhibits limited rotation around
the a-carbons.

st JdA A2 1Y § 9Jor(Fig 1), o] A o] i AELA e frdd 22 F25 FA k=
ole] Ao, a2 E FALRY FFS A7 02yl A7)0 G2} o-helix, f-sheet &5 thF3H
A o) 2% F27} AAFcHTable 2). =8 24748 o] leAite 252 Fal7 X0l wel 53 3Hql
22} 23 71%¢ Jehidch Glycinedt alanined 27} §iAY o1F oo 2 slelol= FA0
fAHE F7HA71E 98 @} Prolined Ssi7} etol= A oA Aste HeHE 3
goz Ay 22 pxo| WS vlEd FAld F2A A5E 73t Cysteine2 S-S A3He
8 A 3}v] serine, threonine, tyrosine ¢ OH7|¢} asparagine, glutamine®] acid amide&eo] 23}
TF29] A s}l R FAAYES AFsla et Valine, isolecine, leucine, phenylalanine
A2FA 248 AEE BAUREE 2o 4244 °dd(hydrophobic domain)g A g = 3a)
Fxol| 71t AP

dalale] Balrxg HAske ddle oA=rixl A¢Pest 283(Fig 2) 2 A¢HL S-S
A3t e THAFe 330~380 KJ/moleoll 4 van der Waals 913¢] 1~9K]J/mole® t}ekslc}
(Table 3)°. wA Exhl A3 HFele WA 71z N4 BAZ A cross-link)FH 2 1}
7l sby ol Bt Aol @ Ao Aol A 225 TR YA A

L= ]
o T
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X 2. Properties of some standard polypeptide conformations

Structure Symmetry* Peptides/turn{n)® Residue repeat(A)
a Helix 18; 3.06 1.50
B Parallel 2 20 3.25
Antiparallel 2 20 35
v Helix 5.14 0.98
n Helix 440 115
o Helix 4, —40 1.325
Polyglcine 11 3 +3.0 3.10
Poly-L-proline II 3 —-30 312
2; Helix 2, 20 2.80
Poly-L-proline I 10; 3.33 19

(cis peptide bond)

“Rational helices quoted.
bPositive values for right-hand, negative for left-hand helices.

23 2. Bounds which stabilize protein structure. (a) Electrostatic interaction; (b) hydrogen bonding bet-
ween tyrosine hydroxyl and carboxyl groups on side chains; (¢) hydrophobic interaction of monpolar
side chains caused by mutual repulsion of solvent; (d) dipole-dipole interaction (e) disulfide linkage,
a covalent bond. Hydrogen bonding between carbonyl and amide groupings of peptide bonds is
exist.

ol
o

0,

olf
)
£ o

ol XA "o}, Sl FApzbel] 83k ol WHEHEL Wi 784, F34, A
1

i 223 e
o] 223} 7)&-e o)u] A A2} Foke) TR Az RE A= gctn B 4 qlk
&9 AFAFR T TS UAH F29 AX(-5C W9 oA ¥F ARt
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E 3. Linkages and interactions involved in stabilizing protein conformation

Energy. Distance of Disrupting
KJ/mol interaction(&) agents
Covalent bonding (-S-S-) 330-380 1-2 Reducing agents
Electrostatic interactions 42-84 2-3 Salts, high or low pH
Hydrogen bonding 8-30 2-3 Urea, deteragents, heat
Hydrophobic interactions 4-12 Detergents, organic solvents, urea,
quanidine-HCl,cooling
van der Waals attractive 19 35
forces

HEAlgo g AEX) Feho) 2235 phAS Jde AR 2 233 7led] AX7F H2Z U
1907'd Kellogge 8 25, kA3, 2478 Esle] 7tdxe] Fo2n 282 Rt=e Hxe
u]Z £33 & vk, 1930 d ol = v Ford A5} 3]Alel| A okl Al 2 B-¥] plastice THEo]
Ford Model A £-4319] Al7|% A2tz 2722 SR 71 5-o] dolqlehh. 19543+ Bo-
yer7} Wb 7148 o] 43 T A HAfA o 5 §5E woken? 3 F plastic 34
AHEEY extruder® 7|xEsled iAo ¥ DA 223} Jwe] AMEEHARD.

Do) A= YL gu)2 By o ARAe) EA7 Aol Sl o TR Fke
goEe) A vdehbe RE WY LTY 5 Uk 7)ol DA ¢ Zekod, 3 Kpro-
tein fiber), iz FIWE oz g =9 E 5 glch gl polymer 7} FTEAELS Ut
LA 2 ThE ¥ B2}7F cross-linkE 841712 Y3l FHIE A3k Aol A plastic 7}
THgle Fdsich e e §do] ¥4 polymerdol ¥3 FUdA| worn d4547
2ai el gA7F Hatslx e ook wpe2bi] @47 extrusion-castingel] €]3te] WE3AJo]r} plastic
sheet& HEold + glch w3 M ARAE AgAdo] 722 dwl plasticd] 274 AP =
Azt FAR]E HeRi

A polymer?] $§-& FEE tih FHI AHedA dAE A At FE&dohd
AFA £AE o) 8ste] Salele AR AXNA Aok iAo 44 HHE B 70~80T o4
A S-S Aol #olAl7] A atety YA Y TR AR 0] uf AT el UG H AL
8- xdo] Hr} 80~100T ol M= Al o) 23} F274%] A4 NEHH S-S ZAige - A"
100~150T )| 4} lysine®} cysteino] ¥3]= o serined} threonineo] &A= % lysin?} arginines
Z M= glutamic acid$} aspartic acid®] 71241719l w8817} amide2} ¥H5-3}d isopeptide cross-
linkg Az} = 217 S-S A¥e] A"} 200~250T o A& BE ofv|Ake] pyrolysis
o] 300C oAbl M= A pyrolysis AHESo] AR T 39 7hd 105C 7HAl=
T840l FA3 skt 105C ol 4 150T 74219 7hdell 2ate] gAde] 3] F7kshe 150C
ojato| = 4A40] A3 Frlske AL B F 2o oA 150T o]Atel Al pyrolysis7} o

d

i

-
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23 3. Soybean aggregates freeze-dried without glutaraldehyde fixation as observed through SEM. (a)
Unheated protein, isoelectric precipitates (b) Unheated protein, calcium precipitates (c) Heated
protein, isoelectric precipitates (d) Heated protein, calcium precipitates. All are in the same magni-

tude
ovhs A& 31582 U, Extrusiono] 93 wulde] zAst g A4 257} 150C
Wil e wiz gl de] d4-§3 A7 cross-link §Ado] oz} Hl 2 pyrolysis7h dojitA]

il gl o] obsle] &-§-& AN Gu BE) Az Y] o] & FA otk AL FFatoj}
od7te] Gl G} At YA EAL] E4o] A dejvtm g dulrow vl
Lo o] &FcHO R 73 A pH1l Y24 unfolding ¥} random coil 2 =
pH7} 11 o]4e] = §4e) Hxx FAsMA F7igie} o] Aol whll e 444 oJdgL
FE eZEA AR sfA=e] QA spinning I} film casting P A EAZE 254
Agte]l ZA doid = Uk 22y} pH 1280 =93t HE& oA 43 Fased o=
£FA o] 43| AL peptide Aol d¥ BIFHE AL uliighn,

A F2 AMET Qe A 223 JjgS Absstd ol 2t

I 52 =243} 7e

FAAANAM vlEAGT Fo ol Erl FH3] FUIFLR o9} HEHI AL IA WHAS
doglA = falee FAsA ok A AS 8y $-2(—5C )M A3 FAstd A"
A EL oJFAA ] AR wet dFeg EA e o5 FIFrld ot FsH
W gree] ebAle)l Fapt AjteE EA18tA "o o)9 o] maty oA T2 HF F
oJF ZHAo] Fol AAR Helx ZofF Gol sfHAte] whiA w7z E qhEA Moo, old)
HAEe AT et Fee 8] 2Aea) unfolding AE H Ay A 2Hg-she W
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$89] Z7]o) A%} Fig 3:& A3 g =9 F2A Y F77F o & dfFdiA AFHE HE
WE ZASES] FARA HAER)7 Aldlelg. dXe] A Py A dTE
A5z ¢rorm odxz]|sle] unfolding® =M A 74 van der Waals forceo] F2 7]|Qls&=
SHA A AN} FRAYA g 2 A o] o FAAUY FATFEE FAEE ¢
AUt

(2) Spinning 7]&

Afad e 37148 A5 2 A AR Az 7142 1954\ Boyer7} gt ¥ FE3)
WAsle A vlFeMe o] Zlgel o3 AxY, wlo]H, FHr|E Fo] AIHLE AAHT
UPD, Zhekzie) & A (pH 10~11)oll 156~18%2] F-e|df Tt & -8 3te] qFE alkaline dopes 7
00lcm Wee 7S 714 spinneretE F3le] S22 Hopdrh AH(20%) =4HIN) £3
Jogxl FaFoA gl FuEle] HF3ET Sz WFoA FFo} A AP o
WY Fo] B YR A1, alkaline dope] pH, @94 F%, $u29 24, 79
Adx(Ftel B7le Ax) o wet wgch 99 Fort $718 78, Aderhgste
AR A, AT Y GHAGl SRS, DA K2 ‘ﬂ}—%‘% BHE7) flsle] S5 MRS
AZRA 2 At M, o], A, G T %7@}04:%’%34 FAFsHA RhE},

(3) Extrusion 7|& o "

Extrusion-cooking®ll ©|3 =43} ubge ¥araele] QMUY E extruders] Tt L2,
3, 7dgk sl 9454171 dA e dies F3td Dol P oz F-A3F cross-link 2]
A, 2 v 2 Ad¥e] FAlddl ol FARA k= x|, F2 EAU TRty EdF
chill-g- o] 2-3fe] =3} AlEhul(Textured Vegetable Protein, TVP)& =wl== 3¢l T3 olx}
Selvetol HE Al 37] o]k A3 Aol A TVP?E BAkE 2 glom X275 87 d$-Fo 2
g7} AlFel 7} o] &=z Uch.

Extrusionoll 2J¥ ZA|shE 9% Y5 =AY 272 U hlddefe] 50% o]ide] =
ojo}stu] chl A 82 (NSD7} 50~70%2] vBlid dxe] & o ¥ U8olojo} g} =3 8 F
T4 'e3lE e 30% o3l AupekEk 1% olshel Aol wighAsic} 12l FZel= twin-
screw extruder& ol-g3le] zubghe} 20% 58 -3l = X HS(whole soybean)ZH-E
Z2A 35 dlAdg dAG P &(surumi)E V82T A2 TFANEFLS sk 71%o) sz
U,

Extrusion cookingell 2|3t 2238} HA oA il AL g RF E8A0] = 7lrEdstd 2
S Fede Jepdch oleld T2d A4He F2 driad HB A FAHE Buy
A 254 A% F2A5 2SS FHAT Ajich 22d 227 180C ol Ade] W At
peptide A&l 21§ F3H(polymerization)o] «oidc}?,

@) <S94 g Az

S WS AZ71E AUE obuhe FFH WEHOE WSl fukyuba)lq RE F

i
4

o Jhu

4

op ©
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H 4. Permeabilities of protein films

Thickness® 0. Co water, vapor
corn-zein 0.1-0.31 0.15-0.52 1.71-3.71 0.089-0.133
wheat protein 0.23-042 0.11-0.28 0.70-3.56 0.603-0.630
low density polyethy- - 11.3-37.2 22.3-22.34 0.00055
lene
polyvinyl chloride - 1.80-6.52 12.4-23.6 0.00071

“Thickness for water vapor varies slightly, see ref. 32
Unit of permeability, 10-15 Im/m?
“Unit of permeability, ngm/m?

AE A 2ok froke FHE d7] FollA 71dE o FdHe A DA tE dojujo] w
7102 o Z29] protein-lipid filmald] o7& oje] 7 E/N o] 2v|g AL 4802 AlE3le] i},
2ol e I AZRE A8 E(edible film)E e AR AAT &5 5o LRIPHA
ALog utai=dl FAlo] Holxz )

247 Aelyog AHgsE FebAl Bge) hEH Aol collagend 7Eaidte] e A
BT gelst o] $53k0] coating AE & AEAZe| AFEHTL U,

a2y A2, 74A1Q), serum albumin, ovalbumin §o2 THE FEEL FEAGFH
Fale] 2 g0l Ao} ATE B vk FEAVEHE NAs] SAste] Adbeln} whd )
A7kste] crosslink®] & FA7IE wate] @7l wh o, w3} gelatinel gum arabic&
A7}8}od coacervate complexE TSI calcium ©]-&% 7}5}ed cross-linkE A A)7)E WP EE
ATE T Q. 7 Z2elo]i} 244 zeing o] & film Aol A AL oFZ Lujol =gl
% glycerin®} 7+-& plasticizerS H7}3c}h, Table 4= o] % edible filme O, CO, H,0 $3+&&
FA5A filmT v ZE ook whild WwEe 0, ¥ CO, E3H&o] plastic film B} wro} 4
BEgge ole 2 AL o 5 9c} o|F zein 2L FHEETSo] vwH Yo} Eulge] ¥
AR Al A7) e AeZ Hus3 9o

T AR i 89 Azel AAIMQ BAlel HFHIL ol o] Fobd] ATt ZA
g4s 9 Zlozg 7|dqdoh 2y o] 5 HEILRAEL FHo] YA ool extruderd ]38
film 3ol ojzy9] ofal 3|4 SvjFurialel APAFE AT F&ES Hohx] Rz gl

9.

AL A5 AEH AR oz Yo g ZAs= amylopectin®} amylose?] B3HEE 4] o]
& %% glucan polymere]ch. o} 2 == a-14-glucopyranose®] 413 wEz} Aol opuz
HHL a-14 Ao ol glucose @4 24~307 wlt} 0-16 A FAE 71X U+ poly-
mer24] Fig. 49} 7te] cluster model®) FZ22 A==z P,
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1% 4. structure of starch molecule.

3 5. Properties of Commercial Starches

Source Amylose Granule Size Range(um)
Ye Length Diameter )
Barley 22 2-3, 35-40 16.5
Waxy Barley 0 - -
Corn 28 5-30 143
Amylomaize 70-75 4-22 10.0
Waxy maize 0.8 5-28 14
Potato 20 10-100 35
Rice 18.5 - -
Waxy Rice 0 2-13 55
Waxy Sorghum 0 4-27 16.5
Tapioca 16.7 3-28 14
Wheat 26 3-35 16.5

HAEe] F5Hel @2} amylose} amylopectin®] 2w cheksb dizf 201 80 FFolvt 4,
FL4E, A2 T 100% amylopectin 2 =&} gtk 3 2ol amylose §efo] Sol4og F&
S5 (Amylomaize) HolFo] WElH AEHA £ ANE Azl ]85 cHTable 5)*.

HEYAe] Z7)eh Boke AE9 FRH we} 34 dE2v FFHeR HAAHTFE Aleld] A
HEzE 71R =g birefringentol® H3H(polarizing) &v]7A Lell4 £ Az} ¥ oKmaltese
cross)S VRIS,

e 7HgollA 33 AKgelatinization) & ojw3d] Faslc) Aol dEe F3he 2%t
AR dojrkzdl 1AIR 50~60T o] A HE.)ate] P& A}e] dojuim 2318 o2 80~95T ol 4|
BE&R ixte stdx 58-3K(solubilization)7t doixdth. Amylopectin®] ko] Fow 331%
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1% 5. Paste Viscosity measured in a Brabender amylograph, for normal maize, waxy maize and amylo-

maize.
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1% 6. Melting Profiles of Waxy Rice Starch at various weight fractions of starch solids. Inset shows

40 80

plot of melting data according to the Flory theory.



Olisaccharides

and Sugan
Alternative

siales

0
.t
= t

Raw Starch Cd:linlurd Starch Dextrinized Starch
3 7. Proposed Model of starch degradation during extrusion.
—> represents shear, ----> heat, ----> moisture. From Gomez and Aguilera (1984).

1% 8. Schemes of intermolecular hydrogen bonding of polysaccharides.

o

HB-Lale] HeE s Fout 2 okslEn, amylose §eko] Ho Fig. 5¢l] Hole nule} 7o)
setback #le] =A dordrl Amylomaizeol 4= paste viscosity7} vie}l}z] 9=},
AGFBA N AE 337} A A E v T2 50% o] 8l 4= DSC2) endotherm peak”}
54 o)ibe] ehin] $EFo] WolASS endothermo] viehhe £&7} Folalck®, Fig 60l 4]
Mie BEe) wAYEssl 288 Polo Ms 2P/ $45E Yolekn A7) mat
ApRA )= glass transition temperature(Tg)E 7}x]=tl °]7ﬂ%m’1‘m(?%-%zd) ARSI
% endotherme] Yeh}r] Aol A7le wFAHelztxr Bk AFEANA AEUre 723t
shear fieldoll &j3te] £x17F ZAjke] 71A1H E37} dofdet 3% FUy HyHL 2x¥ oS
At B2 A dogln o] EAsKdextrinization) @22 vjehdrt w2px Ag
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R 6. Comparison of Extrude Starches with Commercial Styrofoam Loose Fill

Sample Cell Structure Resilience Compressibility
by SEM (%) (g/cm?)
Waxy Starch(0%)* open brittle >1000
Corn Starch (20%) open brittle >1000
Hylon V(50%) sl. closed 0.0(crushed) 192
Hylon VII (70%) sl. closed 68.3 128
Hylon V, 5% P.O.** closed 66.4 703
Hylon VII, 5% P.O. closed 732 508
EPS Loose Fill*** closed 73.8 588

8.5+ extrusion FAA AR FL&ALE FUlshy A FASHI
s} Fig 72 o]23 dAE w402 vehd Zlojg,

A3 33k AR B2 ARARRIA F2E ATl o] Ent A 7)Fe] FE
AR A il &8t cross-linkE #4437 ©]E& cross-
link¥ Fx}5o] vehs] wld=d AAA4 vpe] d(micelle)S FA3A H o] F-oe £254E H9
AFx 348 A8 Junction jone)e] = cHFig 8).
o] YW A7 FAARe] F= o] 7R He Ao Rt iy ‘7457} 73k
Aol doldrl o] A4S retrogradatione]e} 3t o] #AL-E amylose ¥l ¥ ETF
A% amylopectinel] ©]3te] A3 wrech . : ,
TEEANNE QEadol} R BBo] WEolA} H5EA|HE extrusion & puffingsi
oJto] chofdt 223 E3e] Azdrh -
(1) Extrusion process
Extrusion puffing®] 7% A¥abks A543 Aol oo 724e 2UYs FA4% 4y Aste
AgaA Sk o] HgolH WREAE B 55 % AAEARS TRk d4§ Aot DA
oA wigko 2 wjd =l annealing d4+3} F 7}&} cross-link S HA1HA =
Wzt Azel gsted 1 Py aAHh o] FAL 19503 o] F A E-FolA extrusion-coo-
kingol] 23k M} AFE Az Y] AEFHZ QAP
FZelle AlEFFHANA BAF & extrusion HE 7hE W& ]85t or}A] AEHA
E‘F—V\‘Q AXH"—:"‘ Azsr3 9k 1 o4 thEAQ Aol EAZ(loose-fill)o)ch of 7)ol M
=83 ngh amylose &4~ AEo] F2 o]&= 90% oA 4 HEF} A8 HAE
‘_i}?f}“l extruder WellA] &, 3k, 2FEUH HWHE doA &3] Wik ole} o] utE
loose-fill- air-celle] 3 =3z MU H3}EAZA B Ae] Fol 37 F44 TAANY 7|5S

syneresis 34}

r
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& 4 oA "o B4 AL ArhAele vFEA EACY A4 AAE st HESY
44 784S 3 A A5AE #4491 tKTable 6). Extruderg o8& A&
loose-fill-& 71% 2] expanded poly styrene loose-fill#} v]ato] AJ4hu}7} AA& £ 9= Froly
#a) w)ZFolu} fellA i ArEw Qo FAZFE EZAE loosefill olollx A
)-8 0 2 A}83= foamed sheet®} A3 FZE(molded goods) o] A&= 3 glow 199003 u)
Fel A o] AFEQ AlA FEE < 39 54 £ FAFHI gl

(2) Biodegradable starch film process

ARG o] &3 AEHAY "5 Az 7|go] TFsted A 104 Tt B A77) o] Fo AL
o] W& FA F 7IAZ FH 71E9 PE % PVC HE Az AHE dAE HF ¢4
Zevlg 6~20% ¥H7}std AEsAH BES Wtee i 53 9 BE wHAS HES 50% o4
o]4-3le] WEE wte= Hiyo] Qo

AAE A7 gt ST HEe AYE A E 3l 5 &2 X3 E g F
B3k 17 $E22 223 F A5 A3 (auto oxidant) 522 ERA X 2]sich o]e} o] Ad
A E-q] 215 polyolefin®] 6~20% & #H7}sld HEE A =34 9] Zrxvt Aol & W3k
FA dowdr EohelAM we Risle AEAAd I§5S AxE + Aok

H7hgl AFEARS Al B o] F4 o] &} 2Hg-sle] paksHES THEL o] 7 @] polyolefin ¥=}2]
43e BoFe 4TE 22 H Hf LEAEY FAE FAste] adlEs 100 olide] Heje
Fa 717k8 43 olulZ Y F Uk I

HAY 53 AR FAHAECR slo JEHA YE-E A== W= polyethylene-co-acrylic
acid(EAA)Y} A= polyethylene o] 40~60% ol s]dsl= 3RS Hrisle] PE-Z3AE
£33 44 A5 HPH 2R film castingS 317} extrusion X+ blowing W o 2 AJ¥3h=
#o|t}. Starch/polyethylene alcohol SBE% 15 1 ¢lEH 64% A+, 16% polyvinylalcohol, 20%
glycerolg &3l FEL 753 PVCE coatingdt ¥H4 AEHAY YEX AT QY.

(3) Injection molding process

Mz
o
oo
4

A2-S extrusiondt ¥ injection moldell Tt AYPAES W= FHL FHZT F53 ¢
A3t3 glc) Uyl HBo|} wely e = HES extruder W 12, dollX] A&5A)7 F 5A
F3Z 714 injection mold o F]isle AR e UL A, HAL FZH 2L AEE HE

%= 9)c}53®. @Azl controlled-release drug A X4 AE AE Az ALsiEy glon HEute)
A AAx= A-E MAdst7] 8t glycerolo]vt sorbitol®} 72 plasticizers #7}&hrt.

. A =
dgHoz AEToNA AHEste] & ORF, B, A So) 4ETEA} 2US0] ehole

Al 22 7hEET o] fEe FA7E 4453 AAHHL Uk dERex slold § AFAY
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7152 W AE 5] RHAE PE Az A, dA5 A F ZHUPHA Y MFes v
EojA 2 9ot AL H}AE THET extrusion A o) AEHA EAAAY U348 A7) E gl
o] &= glc}. o9} o] &N plastic FHE& AT 214719 BELAEHLS HEFEHEokel A
A8 zpehda Qlel. B o4 S F AT AR St AFFEEol 53
AlE extrusion 7%, AEF2Y7|E, JEREATE Fole do= ANEHe AEHH Ay

27 & Aoz gz gle)h
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