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HPLC Analysis of Retinol in the Biological Fluids and Cutaneous
Absorption after its Transdermal Administration
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ABSTRACT-The purpose of the present study was to investigate the topical bioavailability of retinol (vitamin A) after its
transdermal administration. For this purpose, we developed the convenient HPLC method to measure the retinol con-
centration in the biological fluids such as plasma and skin tissues. The low detection limit was 0.1 pg/ml using a gradient
HPLC system of UV detection. The initial plasma concentration of retinol was about 20 pg/ml after its i.v. bolus admin-
istration (4.32 mg/kg). The half life (t;4) in the distributive phase was 1.3 min, while retinol was slowly disappeared in the
post-distributive phase. On the other hand, the maximum plasma concentration (Cpax) Was about 776 ng/ml after appling
to rat skin at a dose of 43.2 mg/kg. Furthermore, the concentration of retinol in the skin tissues was about 600 ng/g tissue
at 12 hr after its transdermal administration. In conclusion, the initial plasma concentration of retinol was comparable with
the skin concentration after its cutaneous absorption, followed by being decreased with the passage of the time.

Keywords—Retinol, HPLC, Cutaneous absorption, Skin concentration, Plasma concentration.
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Retinol (all-trans-retinol) % retinyl acetate Sigma
Chemical Co. (US.A)EFE F{isl ALg3IHem, 71e
A2ke HPLCH T 55 AM-EIth

71712 HPLC (Jasco Co.. Model PU-980 =, UV-
975 UV/VIS FHZ7], LCNet I control borwin 7] =4,
AS-950-10 AEFY7]), pH ¥IE (M520, Orion Research
Inc, US.A), ALUAEZ7] (GS-6KR, Beckman Indu-
stries, U.S.A.), BX-8-944527] (Microfuge E, Beckman
Industries, U.S.A)), Y& (OPR-DFU-250, Operon ENG.
Co., =4h), Z&3H127] (M2010, Jinwoo ENG. CO., =
2F, X®7| (Burostar, IKA-Labortechnic Co., Germany),
SEAVO|A (Ultra-Turrax T25, IKA-Labortechnic Co.,
A3

Germany) 55

ABEE

AYFEZE 285 (200250 )2 FSEFEAEH A=,
MR BEE Yt sl FEARSOIA &,
ZAGNA ARSEE 3 ARSI

HPLCO]| 2|8t MAIAMZZ retinol 22|H2HH =&

B4% retinol BA272 Barua 52 2 EXE WY
E08 F3sl] theF 2ol MRl ARSI &,
7 100 pio] W5-EFE 4 (retinyl acetate 100 ngyS -
3t FELve|ATEAS/OSZRAE, 2:1 viv) 300 g
7Feted 1587 AAIZT 3 4°C, 3000 rpmellA] 1587 9
AEHAAT. AAEF EoAR F718F 300w F
40 WiE HPLCO T3ttt AH%F retinol E427A2 pH
74 AME GEAL o] 209 FENCEZ 3 T FAT

Wi og Agslgdrl. HPLC 232 Capeell Pak Cgg
Column (UGIZOA, 4.6 mm X250 mm, 5um, Shiseido,

Table I-Composition of the Mobile Phase (Multi-Linear Binary
Gradient)

Time (min) % Solvent A? % Solvent BY
0.0 90 10
8.0 10 90
8.5 10 90
17.0 5 95
17.4 5 95
17.5 90 10

9 1:1 v/v 0.5% aqueous ammonium acetate solution (pH 4)-methanol
¥ 1:1viv methanol-isopropanol
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t1/2|3 = 0693/]3
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o} & AFelN Q%ﬂ' gradient =74 retinol®] #2143,
Aol Fashs U THFigure 1). WHEEEZ
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E2YHS 718 blank EIA Ul retinol®] =7t &
#3153 cH(Figure 1(B), upper panel). Wt 45 retinol
A A= WA retinol blanki-e BA3E T 8%
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HEZ retinol ST IEO| CfsH &
A
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Figure 1-Typical high performance liquid chromatograms of retinol (ROL) and retinyl acetate (RAC) as a internal standard (IS). Upper
panel represents the chromatograms of plasma, and lower panel represents the chromatograms of skin.

Key: (A) Metanol solution (+IS), (B) Blank (+IS),

(C) A sample after the administration of retinol.

Table II-Pharmacokinetic Parameters of Retinol after its i.v.
Administration (4.32 mg/kg) in the Raf*
R 10000 Parameter Mean + SE.
£ A (ug/ml) 152  + 0.680
2 B (ug/m)) 421 + 0604
5 o (min™") 0.551 + 0.058
E oo B (min™) 0.012 % 0.002
§ s k2 (min™) 0.384 + 0.043
5 ko1 (min™) 0.128 £ 0.020
© ke (min') 0.052 + 0.005
] t120¢ (min) 130 =+ 0.151
100 | [ : : : : ‘ ti2P (min) 628 *11.8
50 100 150 200 250 300 350 400 AUC (ug * min * m/™) 428  + 3884
Time (min) AUMC (mg * min® - m/"') 429 +£165
Figure 2—-Plasma disappearance of retinol after its i.v. bolus ad- MRT (min) 115 + 453
ministration at the dose of 4.32 mg/kg. Each point represents the CL: (m//min) 9.35 £ 0.194
mean £ S.E. (n=3). Vdss (I/kg) 1.07 £ 0056

mi®] BlE =& ke Ve ExaAikoihelr el bt
Htpoye 13802 243] 2AE F BXIABIA
9] A& =gA JePdT} Retinole 50 2HE x84
o2 el goldiA RAoE FEHY| unfEojgtar Azt
At A retinole] &ML =¥ Row Azt ¥4 A
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* Each value represents the mean + S.E. (n=3).

HEHEZRE 27 AJEHERZY] o]5)L eh)
Aek) #ol 2 £kl vls] Aidez =
3, A4 FYJAACLYT Be g B ARL ola
A AR F A

1. A
= &



#Elze] HPLC ¥4 2 ZEF -

800

Concentration (ng/mi)

Y |

T T T
100 200 300 400 500

Time (min)
Figure 3—Plasma concentration-time profile of retinol after its

transdermal administration at the dose of 43.2 mg/kg. Each point
represents the mean+SE. (n=3).

Table III-Pharmacokinetic Parameters of Retinol after its
Transdermal Administration (43.2 mg/kg) in the Rat*

Parameter Mean = S.E.
Crax (Hg/ml) 0.775 + 0.04
tmax (T0iD) 45 +7.07
k, (min™) 0.079 + 0.037
AUC (ug * min - m/'™" 1218 + 114
AUMC (g * min® - mlY) 248 £3.07
MRT (min) 202 + 157
CL, (m/min) 336 + 297
Vdss (I/kg) 677 +6.80
BA (%) 285 +0.26

* Each value represents the mean = S.E. (n=3)

HO|F0{ £ EE retinol ST |0 it £=EH
Sl

Retinol 432 mgkg?] 8FCE AFFAS T retinol®]
45 v5E SHs 9 Figure 3). B4F T2
& ARG T Zdn|oEy o 7} It
ZFu|EE AE3THTable 1MD). A3 T3 JUEAA|
o] 1Yol Bty Hd E4F TECum)T
Z5(776 ngmlye BAT. SHH, Cpp EINTR] trae 45
Bo Ueigon A5 E AR A& ¥
AE TE FAHEA(AUCYS AT AUCS H]Ls}
o AE3 A0 LEL 285%2] e ;S BTt
retinol®] 88432 mghkgyS ¥l HEAlde FFoE
ol ¥&S 3% olside yehin. <ld Ads,
retinoic acidE ¥ E HE3ANE W BFo=2 Ao o s

ol

1000
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ol

(A) (B)

Figure 4-Skin distribution of retinol after its transdermal admin-
istration at the dose of 43.2 mg/kg. Each bar represents the mean =
S.E. (n=3).

Key: (A) Skin concentration (12hr) and (B) Maximum plasma con-
centration (Cyay)
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