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Porous Hydroxyapatite Microspheres Prepared by Using Poly (Allylamine Hy-
drochloride) and ItsApplication in Drug Delivery
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Abstract: Porous and hollow hydroxyapatite (HAP) microspheres were synthesized successfully in hydrothermal
method utilizing poly(allylamine hydrochloride) (PAH) as the crystal growth regulator. Effects of reaction time and
concentration of the polymer on the growth of fina products were investigated. Uniform microspheres with dense
pores can be synthesized by controlling the PAH concentration (0.3-0.5 g/L) after 12 h hydrothermal reaction at 150°C.
Formation of hollow microspheres includes different stages of early precursor microstructures, heterogeneous nuclea-
tion and phase transformations. At different stages, the cationic polyelectrolyte PAH plays an important role in regu-
lating growth of hollow microspheres. Ibuprofen (IBU) was chosen as a typical model drug to study the drug loading
and the desorption ability. The results show that porous and hollow microspheres have relatively high drug loading
capacity (413.65 mg/g). Drug release of the microspheresis favorably pH-responsive, which may have close relation-
ship with the surface properties of HAP nanorods. Date from this study suggest that the porous microspheres will have
potential application as the targeted-drug carrier in the biomedicine field.
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Fig. 2 Optical images of “vesicles” after addition of Na,HPO, with PAH (0.42 g/L)
(a) “Vesicles” before introduction of calcium ions; (b) Aggregations after addition of Ca?*; (c) Polarized image after adding Ca®*
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Fig. 3 Diameter distributions of "vesicles', which were syn-
thesized by 0.42 g/L PAH and disodium hydrogen phosphate
solution before adding calcium ions (a) and calcium phosphate
"vesicle structure” after adding calcium ions (b)
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Fig. 4 Zeta potential of "vesicles" before introduction of cal-

cium ions (a); Zeta potential of nucleated particles after addi-

tion of calcium ions (b)([PAH]=0.42 g/L)
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Fig. 5 SEM images of the HAP samples after reacting for
different time
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Fig. 6 TEM (a) and HRTEM images (b) of samples after hy-
drothermally reacting for 1.5 h
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Fig. 9 TEM (a b) and HRTEM (c) images of HAP microspheres after reacting for 12 h. Inset in (c) shows
the selected area diffraction (SAED) pattern([PAH]=0.42 g/L)
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Fig. 10 SEM images of the HAP samples synthesized by hydrothermal method with different PAH concentrations
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Fig. 11 XRD patterns of the HAP samples synthesized by
hydrothermal method with different PAH concentrations
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PR 1 Bl TRR I 2% 44 K, IBU H1)—-COOH 5
HAP HH1—OH Z [AJE i &5, 1BU 5 HAP Z [A1 5 4%
5ER PRI B A

5 g

1) EBAKN) PAH #KFZ(0.3~0.5 g/L)ifi#E , wf
DAASERE B[] (12 ) P9 7K #0f B5 EH A K A 2 268 T 7 o
TRER. ZILHERKAERSET T 7 REMRL
R~ FAH R () FIA B2 (D) = AN B .

2) PAH ] LA HE HAP 76 3 2 [ 1) 57 A0 A%,
HAEHE HAP 4K BEE<002> 75 ML s K . #B4
PAH Wt £ HAP JE o 1, & BhaE R, sk
K HAP WEFHES, SA& AR IRASER
HAP Z fLiEk .

3) HAP Z FLIMER X 2547 1BU Wt 24 h 5 N3k
TN 413.65 mg/g. BEAE RESN [H 22K, HAP/IBU
{£ pH=7.4 1] PBS ¥R HRE IR ER . RIS (8]
KT 60 hLhE, ZiRiuLsF 61, BRRBER
YERFTE 64.95%7c 47, H AN BB ] 1) 28 4k i AR 4k
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