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Sustained Release Injectable of Recombinant Bovine Somatotropin in
Biodegradable Poly(D,L-lactide-co-glyceride) Microspheres

Hong Ryeol Jeon, Bong Sang Lee, Dow Kown, Mi Kyoung Yoon,
Hyun-Joo Jeon, Taek-hwan Shin and Young Wook Choi'

College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea
(Received August 2, 2002 - Accepted August 26, 2002)

ABSTRACT-In order to develop 2 sustained release formulation of bovine somatotropin (BST), which has been used to
increase the body weight of oxen or the milk production of dairy cows, poly(D,L-lactide-co-glyceride)(PLGA) microspheres
were made by W/O/W multiple emulsification method and solvent extraction method. Physical properties including particle
size, drug entrapment, drug release, protein denaturation, and in vivo body weight increase in rats were characterized. The
size of the microspheres was increased as the molecular weight of PLGA increased. When Span 65 and stearic acid during
preparation were added, the size was decreased but the amount of surface protein was increased, resulting in a high loading
efficiency, with fast release of BST from the microspheres. Aggregation or fragmentation of BST by SDS-PAGE during
microsphere preparation and drug release study was not observed. Body weight of Sprague-Dawley's male rats was sig-
nificantly increased after subcutaneous administrations of BST-loaded PLGA microspheres. There was a good correlation
between in vivo weight gain and in vitro release rate of microspheres. PLGA microspheres with a high surface protein ratio
could be a good candidate for the sustained delivery of BST.

Key words-Bovine somatotropin, PLGA, Microsphere, Drug release, Weight increase
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Table I-Physical characteristics of microspheres

Microspheres  Protein entrapment (Lg/mg) Loading efficiency (%) Surface protein (ug/mg) Particle size (dys, ptm)
MS1 159.2+1.86 55.5%1.54 30.743.92 339
MS2 168.111.94 58.440.97 28.41+0.48 368.2
MS3 141.313.01 75.242.34 70.614.69 322
MS 4 167.5+2.88 72.812.06 62.415.41 71.1
MS 1 : PLGA (MW 5,000), MS 2 : PLGA (MW 45,000), MS 3 : PLGA (MW 5,000) + Span 65, MS 4 : PLGA(MW 45,000) + stearic acid. Further
details are explained in the text.
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Figure 1-BST release profile from different PLGA microspheres.
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Scheme I-Influence of surface protein on degradation of micro-
sphere (e : surface protein o : core protein).

Ty, Tt and T, represent the initial,intermediate and terminal stages
as a function of time course. The line in Ty stage represents the mi-
croporous channel, which is generated by the release of surface pro-
tein from the microsphere.

A) PLGA microspheres with high surface protein ratio, showing
faster release and rapid degradation.

B) PLGA microspheres with low surface protein ratio, showing
slower release and late degradation.

20kDa

sualized by silver staining.
N : native BST, S65 : MS3, SA : MS4.
Numbers at bottom line represent days of BST release.
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Figure 3—Biodegradation phenommena of different microspheres
by SEM. The left column represents the time immediately after
preparation, and the right column represents 28 days or 40 days af-
ter incubation in pH 7.4 PBS (A): MS2, (B) :MS3, (C): MS4, Ab-
breviations are explained in Table I.
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Table II-Cumulative mean body weight gains(g) in rats after administration of various BST-containing formulations

Group Time (Days)
1 2 3 6 9 15 21 28 35 42
Negative control® 0.8 57 13.5 27.0 43.8 68.0 942 122.8 156.6 188.2
Positive control” 11.0 20.8 28.9 51.7 83.3 101.0 128.3 155.5 185.2 2174
MS1 4.2 10.6 18.4 35.1 54.2 75.0 104.9 136.1 172.4 208.0
MS2 14 7.1 13.5 28.6 479 73.6 98.3 127.2 162.0 195.9
MS3 15.7 324 42.6 62.6 79.7 109.5 138.5 165.7 202.1 239.0
MS4 11.2 17.1 223 372 57.3 88.3 125 154.7 191.3 228.5
MS3+MS4” 16.9 328 40.3 60.7 82.8 118.8 148.5 178.8 216.8 252.3

9 saline solution administered,  Boostin®™ suspension in tocopherol containing rBST 30 mg, © combined dose of MS3 and MS4(1:1w/w). n=10
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Figure 4-Mean net weight gain(W ) in rats after subcutaneous ad-
ministration of BST-containing PLGA microspheres and Boostin®.
V¥ MS1, O: MS2, V: MS3, ll: MS4, []: MS3+MS4(1:1),
®: positive control(Boostin®).
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Figure 5-In vitro-in vivo correlation between released amount and cumulative weight gain in BST-loaded PLGA microspheres.

A) MS1, B) MS2, C) MS3, D) MS4.
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