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Studies on the food allergenic proteins contained in pharmaceutical excipients

Shinobu Sakai, Reiko Adachi®, Tamaki Miyazaki, Yukio Aso, Haruhiro Okuda and Reiko Teshima

Most drugs contain pharmaceutical excipients. These are pharmacologically inactive substances used as vehicles

for the active ingredients of a medication. Some of these pharmaceutical excipients are produced from allergenic

foods (e.g., milk, egg, peanut, soybean, and sesame) and removing proteins completely from such excipients is

difficult. Therefore, if individuals with food allergy consume drugs containing allergenic food-derived excipients,

eliminating the risk of developing specific allergic symptoms induced by them may not be possible.

We determined the levels of proteins in pharmaceutical excipients and ethical drugs (inhalants and injections) by

spectrophotometric analyses. The level of protein in the pharmaceutical excipient lactose in each sample was

approximately 1 mg/g. In the case of oils from soybeans, peanuts, and sesame in pharmaceutical excipients, proteins

were detected in the range 7-9 ug/g sample. We also determined levels of allergenic proteins in pharmaceutical

excipients and ethical drugs using commercial enzyme-linked immunosorbent assay systems. The milk proteins in

lactose were detected in the range 1.39-13.07 ug/g.

The results of this study suggest that physicians, patients with food allergies, pharmacists, and healthcare

providers must pay attention to presence of potential impurities those may cause allergic symptoms in

pharmaceutical products.
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Table 1 The list of pharmaceutical excipient sample

Pharmaceutical excipients

Ml Lactose, anhydrous (powder)
M2 Lactose hydrate (powder)
M3 Lactose hydrate (powder)
M4 Soybean oil (oil)

M5 Peanut oil (oil)

M6 Egg yolk lecithin (lyophilized lipid)
M7 Sesame oil (oil)

Food additives

Fl1 Soybean lecithin (oil)

F2 Soybean lecithin (powder)
F3 Lactose hydrate (powder)

Table 2 The list of ethical drug sample

2. & B
RN ATHR 0 Y Y6 BE #HE Thermo ScientificktH! Multiskan
FCK O'GE~/V R 7 7 #1:8 Ultrospec 6300 proz 7z,
R v~ v 7T 70, BERERRILC-10,,Y
AT LMV, UTOFRBICL > THofrEiTo72.
HPLC:A:
# 7 A : Shodex KW402.5-4F (WBfET (Kk), 4.6
mm i.d. x 200 mm, $7£% 3 um)
T LIRE 30°C
B : 03M LT MY U AZETS0 mM U R
7 U U LKEEK (pH 7.0)
FEEE : 0.3 mL/min

FRHES -SRI AT BE AR 45 280 nm

3. FAERIRME

REth o # X EOERIE, WEEICL AR
RIBOEE, FOEMT LAX—FHRAELERD 2
R B xERT HELISAIEDO2EE O FIEE AW TIT-
To. F7m, BEKILEER OFLEKFIICEE L CiE, HARSE
ISR S B & 2 ERED R A IS B 3
BRIk T2 A FVE R ORI E 1 12D, 2R 6 Of
xR LTz

3.1 EERFMYRVEEREESRDOBI > /NVE
NEE (WAER)
WOEEEIEIZI W T, B D DX 7 o 5

Pha@ aceutical Contents Dosage and administration

excipients
Inhalants
Dl Lactose hydrate 100 mg (powder)/2 containers/time
D2 Lactose hydrate 100 mg (powder)/4 blisters/day
D3 Lactose hydrate 100 mg (powder)/4 blisters/day
D4 Lactose hydrate 100 mg (powder)/4 blisters/day
Injections
D5* Soybean oil 200 mg/2 mL (ampule) 1-2 mL/once/day

Egg yolk lecithin 36 mg/2 mL (ampule) (intravenous injection with infusion fluid)
D6* Soybean oil 200 mg/2 mL (ampule) 1-2 mL/once/ day

Egg yolk lecithin 36 mg/2 mL (ampule) (intravenous injection with infusion fluid)
D7* Egg yolk lecithin 6 g/500 mL 200-500 mL/once/day (intravenous injection)
D8 Egg yolk lecithin 3 g/250 mL 250 mL/once/day (intravenous injection)
D9* Lactose hydrate 500 mg (vial) 100 mg/once/ day (intravenous injection)
D10* Lactose hydrate 500 mg (vial) 100 mg/once/ day (intravenous injection)

D11 Sesame oil
Soybean lecithin

4 mg/2 mL (ampule)
16 mg/2 mL (ampule)

2-4 mL/once/day (intravenous injection)

D12* Sesame oil proper dose
D13# Sesame oil proper dose
D14 Peanut oil proper dose

1 mL/once/week (intramuscular injection)
1 mL/once/ week (intramuscular injection)

1-2 mL/four times/first day
(intramuscular injection)

* Brand-name drugs, * Generic drugs.

D7 and D8 contain soybean oil as an active ingredient.
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Table 3 Determination of proteins in pharmaceutical excipient samples

Spectrophotometric methods ELISA methods
2-D Quant kit Bradford kit Milk kit D Milk kit ? Egg kit) Soybean kit"
(ng/e) (ng/e) (ng/e) (ng/e) (ng/e) (ng/e)
Pharmaceutical excipients
M1 Lactose, anhydrous 835 % 386 1.39 1.80
M2 Lactose hydrate 1207 £ 122 3.12 7.54
M3 Lactose hydrate 1122 £ 103 7.16 13.07
M4 Soybean oil 87x£170 <0.31
M5 Peanut oil 8823
M6 Egg yolk lecithin NDf <0.31
M7 Sesame oil 71+1.4
Food additives
F1 Soybean lecithin ND* 0.92
F2 Soybean lecithin ND¥ 8.45
F3 Lactose hydrate 1213 £+ 100 0.53 0.56

Extraction buffers; 2-D Quant kit: PBS (pH 7.4) containing 0.5% (w/v) SDS and 2% (v/v) B-mercaptoethanol, Bradford kit: PBS (pH 7.4),
each ELISA kits: 120 mM Tris HCI (pH 7.4) containing 0.1% (w/v) BSA, 0.05% (v/v) Tween 20, 0.5% (w/v) SDS, and 2% (v/v) B-
mercaptoethanol. Limit of quantification; 2-D Quant kit: 125 ng/g sample, Bradford kit: 3.13 pg/g sample, each ELISA kit: 0.31 pg/g
sample. Y FASTKIT ELISA ver II (Nippon Meat Packers Inc.), 2 Allergen Eye (Prima Meat Packers Ltd.). T ND; Not determined because

of matrix interferences.
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Table 4 Results of the determination of protein in ethical drug sample

Pharmaceutical Spectrophotometric methods ELISA methods
excipients 2-D Quant kit Bradford kit Milkkit)  Milkkit®  Eggkit)  Soybean kit
(ng/g) (ne/g) (ng/g) () (ng/e) (ng/g)
Inhalants
D1 Lactose hydrate 924 2.07 7.13
D2 Lactose hydrate 1436 4.12 10.90
D3 Lactose hydrate 1031 0.64 1.03
D4 Lactose hydrate 1547 2.29 5.20
Injections
D5* Soybean oil :
< <
Egg yolk lecithin ND 0.31 0.31
D6” Soybean oil
ND¥ <0.31 <0.31
Egg yolk lecithin 0.3 0.3
D7" Egg yolk lecithin NDf <0.31 <0.31
D8* Egg yolk lecithin NDf <0.31 <0.31
D9* Lactose hydrate NDf <0.31 <0.31
D10* Lactose hydrate NDf 1.85 7.40
D11 Sesame oil o ND <031
Soybean lecithin
D12* Sesame oil 1.89
D13 Sesame oil 0.55
D14 Peanut oil ND¥

Extraction buffers; 2-D Quant kit: PBS (pH 7.4) containing 0.5% (w/v) SDS and 2% (v/v) B-mercaptoethanol, Bradford kit: PBS (pH 7.4),
each ELISA kit: 120 mM Tris HCI (pH 7.4) containing 0.1% (w/v) BSA, 0.05% (v/v) Tween 20, 0.5% (w/v) SDS, and 2% (v/v) -
mercaptoethanol. Limit of quantification; 2-D Quant kit: 125 ng/g sample, Bradford kit: 3.13 pg/g sample, each ELISA kit: 0.31 pg/g
sample. D FASTKIT ELISA ver II (Nippon Meat Packers Inc.), » Allergen Eye (Prima Meat Packers Ltd.). f ND; Not determined because
of matrix interferences. " Brand-name drugs, # Generic drugs. D7 and D8 contain soybean oil as an active ingredient.
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Fig. 1 Ultraviolet absorption spectra of lactose
Dashed line, M1: lactose, anhydrous; solid line, M3: lactose
hydrate. Gray bars indicate the value of specification.

Table 5 Spectrophotometric data of lactose as a pharmaceutical
excipient

Maximum absorption (A,,,,)

210-220 nm 270-300 nm
(Specification™: <0.25) (Specification™: <0.07)
M1 Lactose, anhydrous 0.05 0.02
M2 Lactose hydrate 0.05 0.02
M3 Lactose hydrate 0.04 0.01

"Specifications are designated by the Japanese Pharmacopoeia %.

Table 6 Estimation of the molecular weight of proteins in
the lactose hydrate

Retention time Molecular weight

Peak number

(min) (kDa)
1 10.3 37.8
2 13.1 5.0
3 13.7 32
4 14.3 2.1

ML), FFEARFY M2KEUOM3) (22O CTRERZIT -
7=. Fig. 112200 ~ 300 nm D WL A =7 kLD F2 il %
RY. AT MUERDENTHY, XX EHEOR
HEMNCHRET B LB Z DN AWIUIR bR ehoT.
Table 51237210 ~ 220nm35 & U270 ~ 300 nmiZ F1F
LMKELHE (M1), FAEAKFY (M2 UM3) ORI
OPEFREREZRT. [MhOREHIBWTHHKEME (210
~ 220nm; 0.25LLF, K U270 ~ 300 nm; 0.07LL F) &k
L CHa/hESWETH - T2,

W2, A AR o~ 777 40—k, R4
BRI & R 0 ERICHOW TR 21T - 72, Fig.
2NTIF KR FLIE L OFME AR D7 v~ F 7T LEIR

Retention time (min)

Fig.2 HPLC chromatograms of lactose and b-lactoglobulin
Dashed line, M1: lactose, anhydrous; solid line, M3: lactose
hydrate; dotted line, f-lactoglobulin.
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Fig. 3 Relationship between molecular weight and the retention
time of standard proteins on size-exclusion chromatography

1, y-Globulin (molecular weight: 158,000); 2, bovine serum
albumin (67,000) ; 3, B-lactoglobulin (35,000); 4, ribonuclease A
(13,700) ; 5, aprotinin (6,500); and 6, angiotensin II (1046).
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Fig. 4 Western blot analyses of residual proteins in lactose as pharmaceutical excipients and ethical drugs containing

lactose hydrate

(a) B-lactoglobulin, and (b) casein. The arrows indicate the specific band of S-lactoglobulin and casein, respectively.
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