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Abstract: Biodegradable poly ((R) —3—hydroxy butyrate) and poly (ethylene glycol) was conjugated to
make amphiphilic di—block copolymer. Folate was conjugated at di—block copolymer to target the cancer
cells. Copolymer was ready to form the self—assembled micelle whose size was 125~156 nm in aqueous
solution. Griseofulvin as a hydrophobic drug was loaded in nanoparticles. Their loading efficiencies
were 35~56%. Hydrophobic drug was continuously released for 24 h. Cell viability test showed that
folate attached particles were 10% more efficient than the particles without targeting ligands.

Keywords: PHB, PEG, folate, targeting, drug delivery.
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Figure 1. Reaction mechanism of PHB and PEG—diamine.
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Figure 2. Reaction mechanism of PHB~PEG—NH; and folate.
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Dicyclohexyl carbodiimide (99%) (DCC), griseofulvin(95%, HPLC
grade), 1—pyrene—carboxaldehyde (99%), 4—demetylamino—
pyridine (99%) (DMAP), N~hydroxy—succinimide (98%) (NHS)
2 Sigma—Aldrichel] 79313t

PHB2} PEG-Diamine2| A&l v)Zo] 2J] Wit=:= PHBE #
Ao wie- 7] wiitel] Il ANl A ReA] Fair) 1)
A, AFE o83 TR EE Bolol EA1Ee 283k’ vt

Tt AlRbel] wlel Bxleo] dei|n, PHBS) Exjko] 1 ks}
35 k, 93 5 kel & ARSItk PHB(500 mg) & 50 mLY
chioroforme]] =21 vk, DCC125 me) & Y1, Ak 7IAJelola]
3R <t 43T PEG—diamine (500 mg)-& 50 mLY

chloroforme] @71 F2p~3el] Y37, DMAP(100 mg) & Yol F3)
o ZeraE wis)es 249519 PHBES M43 Yol & o}

5, el AT Aol 8X17F B9F BRAIHCE ©) HRe2
£ AR hexanedll AN v, AZAZs10] EEule] A
25 991 PHB-PEG-amine o] 2¢] 38 Hulx &
E3lo] AZ31ck Figure 19 PHBS} PEG—diamine] gt
4 UeRhgIt

PHB-PEG-NH,%} Folate®| 2%} PHB-PEG—NH,(50 mg)
9} folate (7 mg) E 50 mLe] DMSO7} ©7) Za}~3¢) DCC(13
mg) 3 NHS(4 mg) & 3| o] vt AATAAeola] Ake-o
A 8ARY FRE WESAFILE o) Hhg-E-S FFel ¥, 3000 rpmel]
A st FRSE A Al F, 52712890 Figure 2

E2|H, AI337A A63F, 20094

L

Table 1. Amount of Copolymer and GF for the Drug Loading Ex-
periment

Samples Copolymer GF
1) PHB(1 k) —PEG(3.4 k) —folate 50 mg 5 mg
2) PHB(3.5 k) —PEG(3.4 k) —folate 50 mg 5mg
3) PHB(5 k) -PEG (3.4 k) —folate 50 mg 5 mg

Table 2. CMC of PHB-PEG-Folate Nanoparticle(n=5)

Samples CMC Values (g/L)
1 5x1072
2 1x1072
3 5x107!

o] PHB—PEG—NHz$} folate 2] Wh$- 52 veh)ith
LEcQIRIe| CMC &8t 77| 2k 914) »)4 5% (critical micelle

concentration} (CMC) & 454 HYAES] pyrene s AFE3J0d, H%
BA712 2331990 49719 excitation 332 300~360 nm

0], emission & 390 nmo]ch>1°
AP (dialysis) & ARSI WgiAke] A4S Yol Bt 1

BAE CMC oPde] F5(Table 2) o] =&-e80]] =21 v}, dyna—
mic light scattering (Photal, ELS—7) (DLS) & S=g-Atof|A] )=}
9] A2 2RI o] YAEE FHAF3810] scanning elec—
tron microscope (Hitachi, S—4300) (SEM) o2 elje}l 7715 574
sl3Ack

2y E0| Y. o BUES got B flal BY ofE
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EYEH gAZTh 1+ §OE Ao F v, FALMW. cut
off: 1000) °l W2, 23} FFarol] 244 <k Aol BN

SFEHR1E-2- high performance liquid chromatography (Shimadzu,
LC—6A) (HPLC) 2 =431tk 4.6 X150 mme] =71l W2 5 pm
2] C18 AFY MU cleocil 100—5)2 AME3ISITE o154 (mobile
phase) 2 45 mM potassiume @31, &3} oHEYEHS 55:45
2] HIER 4o ARE-51$1a1, phosphoric acidE AFg351e] pH 3.2
E 550 1 mL/min®] $52 &2 T3tk GF] AFHQ AlFA
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SAE Aol AR EE WEEE g S

Cell Viability £3. ok HeA|e] NE=47 XIS Yo}
17] $i5lo] GF thial 39kl E4-F4)4l (doxorubicin) (dox) & ¥
Ad3te] MTT assayE AHE3HAT
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HeLa cell2 vjA]o|lA 24117 Bk vlekslod 0.25% trypsin—
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Figure 3. "H-NMR of PHB—PEG—folate block copolymer.

Figure 4] FT—IR ¥ Asjol|s, PEG—diamine 2] —NH, 3=
7} 1600 cm ™! ek Ve, 84§, —NH717F AR S
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Figure 4. FT—1IR spectra of PHB—PEG—f{olate block copolymer.
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Figure 5. CMC measurement of PHB—PEG—{folate (sample 3)
at 24 C. (a) Excitation spectra of pyrene with various con—
centration (0.1 X 107#~0.5 g/L); (b) Plot of fluorescence intensity
of pyrene vs logarithmic concentration in Azo/ /4.
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Table 3. Sizes of PHB-PEG-Folate Nanoparticles (n=5)

Samples Blank (nm) Drug loaded (nm)
1 125 131
2 140 149
3 150 161

Figure 6. SEM image of PHB-PEG—folate nanoparticles
(sample 3).
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a2 AFolls mA QIgel| T} AU el QJslel Alzte] %]
L g vhoz vk A3 da, A4 FRO| Alkgo) 4=
2573 35 Ao AEie] oFEo] Bho 2 kg et AL Wefiel=
A& & & ok Figure 73 2o] FH83] 254 B89 2o 4
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Table 4. Drug Loading Efficiency of GF with Various Block
Ratios (n=5)

Samples Drug loading efficiency (%)
1 35
2 48
3 56
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Figure 7. In vitro release behavior of PHB—PEG—folate na—
noparticles(n=5, S.D.<5).
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Figure 8. Cell viability of various samples on HeLa cell(n=5,
SDL1D).
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Figure 9. Comparison of cell viability to verify the targeting
effect of folate (n=5, S.D.<8).
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