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chloroethyl)—l—mtrosourea (BCNU, Carmustine)”} 3%l poly(D.L—lactide—co—glycolide)
(PLGA, ZElo|=gt delFete]= #H) 75 :25) v|idg Alxate] oz JPssitt. BCNU7}
THE PLGA ul3ube FaiAzwel oa] Axsielom FAbdxbeduZo® shaer Ay Alxy
nlReke wgre] Held vehiglch XRDSF DSCE %3800 PLGAC] X73E BCNU2l AA Aol
R3] 7125t eS golsldnt. AL WEA oA BOCNUS W43 PLGAY] A% 4
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ABSTRACT : 1.3—Bis(2—-chloroethyl)—1 —nitrosourea (BCNU. Carmustine)—loaded poly(D,
L—lactide—co—glycolide) (PLGA. lactide/glycolide mole ratio 75 : 25) microparticles were
prepared and fabricated into wafers in an attempt to study the possibility for the treatment of
malignant glioma by cirect inserting the wafers to the tumor or the cavity remained after
surgical resection of the tumor. SEM observation of the microparticles prepared by spray
drying method revealed that the microparticles were spherical, i. e. microspheres. Significant
reduction of the crystallinity of BCNU encapsulated in PLGA was confirmed by X-—ray
diffraction and differential scanning calorimetry analyses of the BCNU-loaded PLGA
microparticles. Releasz pattern of BCNU was dependent on several preparation parameters,
such as the molecular weight and concentration of PLGA, and initial BCNU loading amount,
etc. In vitro release of BCNU was prolonged over & weeks with close to zero—order release
pattern after initial burst effect. Observations of morphological change of wafers and pH
change of release media during release test period confirmed that hydration and degradation
of PLGA would be facilitated with an increase of BCNU—loading amount.
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Figure 1. Chemical structure of (a) BCNU and (b)
PLGA.
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Figure 2. Degradation behavior of BCNU. (a) BCNU
in PBS (pH 7.4) at 37 C (@) and 4 C (W), (b)
BCNU in MeOH (@) and PBS (pH 7.4:M) at 37 .
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Table 1. Spray-drying Conditions and Encapsulation
Efficiency (EE) of BCNU-loaded PLGA Microparticles
batchno.  PLGA Mw initial BCNU PLGA conc.  EE (%)
(kg/mole) loading (%) (%)

1 20 3.85 10 92

2 20 5 10 93

3 20 5 30 36

4 20 10 10 85

5 20 10 30 80

6 20 20 10 60

7 20 20 30 57

8 90 3.85 3 79

9 90 3.85 5 80

10 90 5 3 99

11 90 5 5 99

12 90 10 3 95

13 90 10 5 99

14 90 20 3 70

15 90 20 5 20
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Figure 3. Scanning electron microscopy of BCNU—loaded PLGA microparticles. (a) PLGA 20 k / BONU 5%. ()
PLGA 20k / BCNU 10%, (¢) PLGA 20 k / BCNU 20%, (d) PLGA 90 k / BCNU 5%, (¢) PLGA 90 k / BCNU 10%,
and (f) PLGA 90 k / BCNU 20%.
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Figure 4. X—ray diffraction patterns of BCNU, PLGA,
and BCNU—-loaded PLGA microparticles. (a) BCNU,
(b) PLGA 20 k, (¢) PLGA 90 k, (d) PLGA 20 k/
BCNU 10%, and (e) PLGA 90 k / BCNU 10%.
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Figure 5. DSC thermograms cf BCNU, PLGA, and
BCNU-loaded PLGA micropar-icles. (a) BCNU, (b)
PLGA 20 k, (¢) PLGA 90 k, (d) PLGA 20 k/BCNU
10%, and (e) PLGA 90 k / BCNU 10%.
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Table 2. Thermal Properties of BCNU, PLGA and
BCNU-loaded PLGA Microparticles

Tn Aty Tg Al
(© e (O e

BCNU 3058 1145 - -
PLGA 20K - - 5055  8.285
PLGA 90K - - 55.39  6.945

BCNU/PLGA20K  33.23 2163 6285 1352
BCNU/PLGA90K ~ 43.97 2131 6121 2216
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Figure 6. Effect of PLGA molecular weight on BCNU
release from PLGA wafers.
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Figure 7. Effect of BCNU loading amount on BCNU
release from PLGA wafers. (a) PLGA 20 k and (b)
PLGA 90 k.
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Figure 8. Scanning electron microscopy of surface of
3.85% BCNU—loaded PLGA 90 k wafer. (a) before
release test and (b) after 10 days of release test.
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Figure 9. pH of release test media of BCNU—loaded
PLGA 20 k wafers.
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