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Establishment of A Detection Method for the Sedimentation Rate of Aluminum Phosphate

Adjuvant in Vaccines
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Abstract: Objective
Methods

To establish a method for detecting the sedimentation rate of aluminum phosphate adjuvant in vaccines.
Six batches of self — prepared aluminum phosphate adjuvant from two manufacturers were selected. Static time, pH,
aluminum content, detection volume, and detection temperature were set as influencing factors,and sedimentation rate was set as the
evaluation index, the stability of the optimized process was verified by zeta potential values. Results Aluminum content was the
primary factor affecting the sedimentation rate of aluminum phosphate adjuvant,followed by pH. The optimal determination method
for the sedimentation rate of aluminum phosphate adjuvant was as follows:the pH of the samples adjusted to 6.0 - 7.0 with dilute
hydrochloric acid or sodium hydroxide solution,the aluminum content to 1 mg / mL,and shook for 30 s,took 25 mL of the solution,
and let it standed at room temperature (25 °C) for 24 h.In the validation test, the zeta potential of the six batches of samples
ranged from —18.91 to —=5.98 mV, with absolute values all lower than the initial conditions. Conclusion Comprehensive evaluation
of aluminum phosphate adjuvant of vaccines with different antigen proteins is required to determine the optimal conditions,so as to
enhance the binding force between the adjuvant and the antigen.
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Tab.1 Basic information of six batches of samples

He%5  pH  HEE(pm) BEZ(mg/ml) FiE  zeta®i(mV)
S1 6.30 3. 14 1.41 5.65 -19.50
2 6.44 3.30 1.37 5.33 -27.02
S3 6.43 3.27 1.39 5.30 -26.87
S4 4.47 8.53 1..00 5.38 10.91
S5 4.41 8.34 0.99 5.49 13.69
S6 4.29 9.03 0.98 5.39 13.89
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50 mL e v E IR R E 12,2448 h SRR VTR
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Tab.2 Determination results of sedimentation rate at different

static times (%)

Y5 24 h 48 h 72 h RSD
S1 42.01 44. 40 46.03 4.58
S2 37.62 40. 01 40. 42 3.84
S3 36. 40 39.22 39. 64 4.59
S4 63.61 64. 44 64. 80 0.95
S5 67.24 68. 42 69. 21 1.45
S6 66. 03 67.62 68. 40 1.79
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Tab.3 Effect of pH on sedimentation rate

. pH R (%)
£ X —— X
AT PG AT PG SD
S4 4.47 6.05 63. 62 60.81  2.26
S5 4.41 6.23 67.23 59.04  6.49
S6 4.29 6.18 66. 01 59.03  5.58

Ji, 3 AR L TR R Y AR (SD < 7. 0%) , W pH X} B
Al TR A — R T LR 3
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WS BT S mg/ mL, 1% pH J5 9 ¢ / L A4k
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R4 R R A S DU R BT B T (SD >
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34,
F4 FEBMRBEERNEM

Tab. 4 Effect of aluminum content on sedimentation rate

e 484 % (mg/mL) TLIEFR (%)
AR EEE AW AEE SD
Sl 1.41 1.00 42.03 56.82  14.96
S2 1.37 1.00 37.61 52.01  16.07
S3 1.39 1. 00 36. 42 52.04  17.66
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F % HC15,25,50 mL, B 50 mL FL @G48 40 A
1.0 mg/ mL, pH 6 ~ 7, T {i i & 24 h B SEE_E 3 W
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S4 — S6 ANl AL A TR R R B L 2R B 5 R,
e PR RV SCR I 25 mLoBELEE 5.

R0 35« UK i ST — S6 453 i, IR BEIR &), RS %
HH25 mL, B 50 mL HL A8 T B 5N 1.0 mg / mL,
pH 6 ~ 7, T2 (25 °C) .4 “CH& 24 h I 32 IS AR
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Tab.5 Effect of detection volume on sedimentation rate

HmikAr K E _ kA R _
Wy @ " wn w !
S1 15 59.29 S4 15 54. 68
25 56.81 56.77 25 62.80 59.00
50 54.20 50 59.52
S2 15 50.73 S5 15 59.17
25 52.02 52.11 25 55.03 56.17
50 53.58 50 54.32
S3 15 56.01 S6 15 52.39
25 52.03 52.87 25 59.03 56.34
50 50. 56 50 57.61

R6 MR XTI RSN

Tab. 6 Effect of detection temperature on sedimentation rate

By BECC) WEE@) | HF BECC)  WEE%)
S1 25 56. 80 S4 25 62.78
4 64. 02 4 72.01
s2 25 52.03 S5 25 55.04
4 61.18 4 64.51
S3 25 52.04 S6 25 59.03
4 58.02 4 67. 46

S1 - S3 T4 “CHE N M DTRER ] oty R = Rk E
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7.0, 8 FEIHE 1 mg/ mL, #RFE 30 s, B 25 mLIE W,
A A A4, 25 CCRE 24 h, S1.S2.83.84,
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