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Effects of Hydrophilic Additives on the Release Rate of Protein Drugs
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It has been reported that hydrophobic additives generally decrease the release rate of protein drugs from drug delivery
systems (DDS) and hydrophilic additives increase the release rate. In many cases, however, the addition of hydrophilic
molecule is necessary for improving the stability of protein drugs. In the present work, the effects of hydrophilic additives on
the release profiles, and micelle formation of protein drug formulations were investigated to develop a novel method for
protein drug delivery. For model protein drug, bovine serum albumin (BSA) was employed and several hydrophilic additives
were used in the release experiments. Hydrophilic additive D-sorbitol showed the lower release rates of BSA than other
hydrophobic additives due to the gel strengthening ability of the additive and the optimum concentration of D-sorbitol was 3
wiv % for the retarded release rate. In addition, it was found that the addition of D-sorbitol was very effective for obtaining
homogeneous and stable DDS. The results were discussed in terms of the micelle formation and the micelle structure, i.e.,
the differences in gel structure and the distribution of drugs in micelles.
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Figure 1. The cumulative amount of the released BSA in the control
PF127 formulation.
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Figure 2. The cumulative amount of the released BSA at the various
additives (&: PVP, —: D-sorbitol, 0: MQ).

fER|RS| MTHHE

Od WS FHE pluonic WA FEAANA

swEshe] #AE RBYT HEE of
Ae v At FABSE

7} F834.

Fig. 3dxet #Zo] {4 MCE FH71g FEAA
PFI27MC &} 3% MC s=7} S7ighel wet J=7t 54
3] FUFskATE 53] 3% oldolAe HErF 200 cp o]
o8 FUtslq FEAMAE AxsII7F vl oAk 6k
M z144 PVPS} D-sorbitol& 22t 78k <FEA|A]
PF127PVP, PF127Sorbe] ZA$ H7MA % E/lolxe EF

3l3 50~80 cp F¢ ¥ HYrF eRr Ut Control
PF127 AA9 Ax7} 872 cpd uj
A7 L3y H=E #F2AFEELE & 5 UMY 3

e &5 gad vAs 92 fle deE Hen &
st ME7t vl T e FASA A Az
T #45 Yl AdH

500
= 400
2
2
'g 300
3
=
.g 200
=
o
~ 100 +
(———tF A ”'ﬂ'—/’%
0 | | | | |
0 1 2 3 4 5 6

Conc. of additive (w/v %)

Figure 3. Relative viscosity of the PF127 formulations containing
various additives (£; PVP, Li: D-sorbitol, Li: MCO).
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Figure 4. Stability of PF127 formulations containing (a) MC, (b)
D-sorbitol.
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