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Photodecomposition after Dispensing Alfacalcidol Solution
and Its Countermeasure
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The photodecomposition of alfacalcidol solutions (Alfarol® solution) available in prescription
and amber glass bottles (manufactured goods) was examined. Alfacalcidol solutions were
stored under room light (fluorescent lighting, 940lux) and near the north window for 28 days,
and under ultraviolet lamp for 4 hours. Samples were withdrawn from each bottle at certain

times and assayed by high-performance liquid chromatography.
Alfacalcidol was found to be unstable under the light-unshaded condition. The Residual

contents of alfacalcidol in the prescription bottles were 40% and 852 after 28 days under
room light and near the north window respectively, and was 2595 after 4 hours under ultraviolet
lamp. Therefore, we prepared an alfacarcidol and fat emulsion mixture to increase the photo-
stability of alfacalcidol, and noted that this mixture was stable against light. For example,
- the residual content of alfacalcidol in the in prescription-bottled mixture was 96% after exposure

to room light in a cold place (4°C) for the 28-day period.

Keywords——alfacalcidol solution; high-performance liquid chromatography; residual con-

tent; photostability; alfacalcidol and fat emulsion mixture
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Table 2. Preparation of Standard Sample
and Sample

Alfacalcidol in ethanol

evaporate to dryness at room
temperature (in N3 gas)

Glycerin Fatty Acid Ester 0.5g
(MCTD)

Internal standard 0.5ml
(p-Xyleneglycol in dichloromethane

, (1004g/ml))
Standard

Alfarol solution 0.5g
Internal standard 0.5ml

(p-Xyleneglycol in dichloromethane
(1004g/ml))
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F— IR 0.5pg/ml DBEC S X 5
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Table 1. Condition of High Performance-Liquid Chromatography

Instrument Wave length detector Waters 490
Delivery system Waters 600
Column p-Bondasphere 5z Si 100A (3.9mm x 15cm)

Mobile phase
Flow rate
Wave length 265nm
Column temperature 40°C
Injection volume 10021

Dichlomethane/Isopropanol (98/2)
1.0ml/min
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Fig. 1. Calibration Curve of Standard Alfacalcidol Solution
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Fig. 2. Time Course of Residual Change after Dispensing

Residual (%)

O : Prescription bottle (normal room light)
@ : Prescription bottle (near window) !
[1: Prescription bottle in light-resistant bag (normal room light)
M : Prescription bottle in light-resistant bag (near window)
A : Manufactured goods (normal room light)
A : Manufactured goods (near window)
* : Manufactured goods (dark-cold place ; 4°C)
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Fig. 3. Time Course of Residual Change during Irradiation
with UV after Dispensing (R.T.)

O : Prescription bottle @ : Manufactured goods
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— Fig. 4. Time Course of Residual Change during Irradiation
with UV after Dispensing of Alfacalcidol and Fat
Emulsion Mixture (R.T.)
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e Fig. 5. Time Course of Residual Change during Irradiation
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with Room Light after Dispensing of Alfacalcidol
and Fat Emulsion Mixture (4°C)

: la (OH)D; (Prescription bottle, cold place)

: le (OH)D; (Prescription bottle, dark-cold place)

: Lipo-1e(OH)D; (Prescription bottle, cold place)

: Lipo-1a(OH)D; (Prescription bottle, dark-cold place)
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Table 3. Measuring of Alfacalcidol Solution and Its Fat Emulsion

Alfalol solution Mixture
bottle nipple glass syringe dispo. syringe bottle nipple
Mean 0.93955 0.95786 0.95658 0.99630
S.D. 0.01184 0.00878 0.01395 0.01149
C.V. 1.25986 0.91704 1.45813 1.15326
Maximum 0.95990 0.98180 0.97970 1.01795
Minimum 0.91630 0.94680 0.93750 0.96545
n=20
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