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Bioavailability studies in guinea pigs and dissolution tests of sustained release
capsules of ascorbic acid were investigated comparing with those of solution.

The results were as follows,

1. In the dissolution test, sustained release capsules released 909% of 'ascorbic
acid after 12 hours, and ascorbic acid in the chewable tablet was dissolved.

completely within 10 minutes.
2. In the determination of total ascorbic acid concentration in serum, the area

under the curve between 0 and 24 hours (AUC 0~24h) and the maximum serum
concentration (Cusx) did not show any significant difference between solution
and sustained release capsule. The time to the maximum concentration (Taex)
and the time over 50pg/ml! cocentration showed significant difference.

3. The time reached to Tmaximum excretion rate (Tiaax) in sustained release
capsule was longer than that of solution.
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#¥—Ascorbic acid (F.E. Zuellig, German), ascorbic acid AAAZFEF 1H01) =
ascorbic acid solution& Ajg 2 A}8-31% o.v AA.% solutiond] A3 AL v}-&3}7c),
Al5E 1 (sustained releasem}8])e 3 21g3 ascorbic acid 870mg, hydroxypropyl cell-
ulose (KPW) 35mg, paraffin(KPK) 95mg = yellow #5 aluminium lake(&#) =<}z
<+ A%t YA Y FAFHAz7] WA A ascorbic acid (100g)¢ .o 2 35le] yellow
aluminium lake % hydroxypropyl cellulose 5% <& = 3mkal ascorbic acid(900g)<-
E-73te] 20meshat B o 2 A 23 k2 paraffing] 10% chloroforme © 2 coatingsle] 1kg
Are AL ARE A=stgdct.

A]%% I (chewable tablet)2 143 ascorbic acid 500mg, WH(KPN) =k, povido-
ne(KPN) 50mg, %z (KPN) 20mg = ~vlokadst vh2v (KPN)E 43wl KP N
AAZA F FA Azupdel wtel Azstoch

Ascorbic acide] B4 K eko 2 H,PO &Y (1:1), 4% DP(a,a’-dipyridyl)ed, 1.8% FeCl,
o, 10% TCA (trichloroacetate)sl, 0.15%, = 0.3% DTTel(dithiothreitol)¥, 0.5%
NEM(N-ethylmaleimide) & 6%Na,HPOgEE S Aok Agetel @Al Ga Al
it R Ao vitamin C Z4A] Wb eke HPOWE, 4%DP, 1.8%Fefie 2:2:1)
ugz 4o} zAStgs. ATEW ¥ ATHBRKS USPXXioo] Zatol 24 A3t

e —UV-visible spectrophotometer (Beckman DU-8), super speed centrifuge (Soval
RC-5) % metabolism cage(Okazaki Sangyo Co.)E A}-£3}g]
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Foll ATHES 713hed 0.5, 3, 5.5, 10.547 St HetiAlZsh. BEHA 0.1IN-H,S0,2
go] AA F gLAs BErstod 0.1IN-H,S0, 5 F713 F 3087 A wilt M8 5 454
Busl A w25 x| eke ascorbic acide] & KPN '] ascorbic acidgzkdle] F3tgict.

m# & Vitamin C &g R —Guinea pigwlald ascorbic acid 44 Al A 100mg/cap™
500mg/cape A4 MO Z HEI on ascorbic acid solutions] 735 whejwt 100mgg 2ml
Seko 7 AFEIEct. Guinea pigel &7 F o catheterE 6]%%]-04\ cannulationA}Z]
e 15%, 30%, 1,2,4,8,12,24417F Fof capillary blood serum separator (Microtainer®)
o i 0.6mlE RrELsIch. ARt Q¢ s fiE o ascorbic acidi-
dipyridyli:®o] ¢]3te] UV spictrophotometer® Ab-4-3 o] 525nmell 4] FFEE ZA 3o
# ascorbic acid (ascorbic acid 4 déhydroascorbic acid)9] Fx=z EHsl4rct. Pharma-
cokinetic parameter’= M-MULTI pragram'>g A}&3}o] FHE Q).

B p Vitamin C 8 3% —Guinea pign}e]s} ascorbic acid A4-4 A A4500mg/cap
2 AA ATFFoAstged ascorbic acid solutiong wlel® 500mg-g 2mie] &Fo g AT
Rolgt F R cagesl YL 3,6,9,12,24417 Fol RE HIXT vh& ascorbic acidrg di-
pyridylgsel ¢t} UV spectrophotomster& A1 -3} o 525nmell 4 F4=E F4ste
ascorbic acid®] ¥ =& A& At =3 Hilt S5 REBREQCIDE A&

BR U g

HHRB 124717 A 8 ascorbic acidA &4 AA <) &2 5 Figure 13 ok, ¥tz
& TAZAA 82%, 12X71e1A 90%F el o]l Hefgi: A AR RAFE g,
chewable tablets} 7$-o] glo} A& 1038 olve] 100% & EH A,

Table I —Pharmacokinetic Data Following Oral Administration of Ascorbic
Acid 100mg pet Guinea Pig.(n =8) ,

Parameters Solution Sustained-Release Capsiile - Sighificdsce
AUC™(pg/mi+h) 1,818.0+403.7  1,975.0+342.8 N.S.
Coax(pg/mi) 201.7+ 67.0 93.3+17.4 N.S.
Tuax(h) 0.85+ 0.55 2.98-0.58 p<0:05
TCSQ over(h) 3.16+ 0.95 10.64:+1.65 - q<0.01

* mean+S.,E,
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Figure 1—Dissolution rate of ascorbic acid in sustained release_capsule

500mg/guinea pig. p.o.
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Figure 2—Mean serum concentration of ascorbic acid as sustained
release capsule in guinea pigs. (n=8)
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Figure 3—Mean serum concentration after oral administratio*
of ascorbic acid 100mg per guinea pig. (n=8)

Akt A8 gastgeh. =3 247 A S fiE b @ES  solutiono]  AGA  gHAA
Auer gohovt 247k o] T AHFA AA7L solutionkel F2 fiF B |ES A
34t o2 open two compartments modelo} F-g35led pharmacokinetic - parameterE-g
Fatgei(Table 1). 2447k 5qke] AUCE solution®] 7 1,818pg/ml+h, #rifitk #uEl
o 7% 1,975pg/mlhe A2 FASG e FAANE Aol GRich AW i b oBE
% solution] 7% 201.7xg/ml, gtk Ml Z-$ 93.3pg/miZ FAE Hel7t 3
ok o] Azt Zetler®Vo] BRMOZ Bd ASA AA A% o 2 Axz Blkgol
Frhs Ryl AANA kel &K ME f BEC ZZde= Az solutiond] ¢
0.9%£0.64]7F, AEA AAe] 7L 3.0%0.64%k0] glom MmfE  S0pgel g FAde Al
7k2 solution®] 739 83.2%1.0417, ALA AA9 7L 10.6+:1.7A% o2 HiEHw A #
H|7t solution® e} FAAYA FEBRE el

R & Vitamin C #eftR ME—R o Phfk MEE solution®] 73$- 347 38 A%
Ul A ot 2147 ol Foll= WA Sxot HA45 A ET it e A4 AX
3 Pt sl RS vieho] 24417 Folle AZ AR
R ol 18 PrfkE s solutione] 7-¢ 1241774 A A%38 F7hE et 2 o] F& LATA
FAHE b ASA AA L A% ASH oz IR B¢l §8 ascorbic acidfiiiiEe] Frtse
AL Vel Zilvaise) v wd] o)5tH guinea pige] 7% ascorbic acidE 300mg} A
WRgEA Rbol MAsE Aol fglen 500med ATFAA Sme(l.6%)7ke] WA
Bz steleh ol¥E k Fof Al A AL guivea pigel] UolAY HMozA nE
3 (diketogulonic acid, oxalic acid, theonic acid)i 7;-1:%}5] A ﬁﬁ g = &=
A Aoz HRAS. £ A9l AFNAE o) s} FAGA 2442 St R o Fol A
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Figilte 4—Urinary vxcretion rate after oral administration of
ascorbic acid 500mg per guinea pig. (n=14)

& solution®} 739 14.842.43me, REH: BMS 7S 1.53+40.23mge 2 A o] 7z #ER

B2 3% % 0.3%nuto] {Ru=lA] 1 = ascorbic acid® & Fof wjAd= Yot = o] A

pi

= Yung%'Wo] R b PR S AA o2 Z43 vl solutiono|v} Jekeft: Hlo] sl

A4 AAL A7 uek Aok A%e} AAssich 2 & ARAL ascorbic acid

Table I —Urinary Excretion Data. Following Oral Ddministration of Ascorbic Acid 500mg per
Guinea Pig ( n=14)

Parameters Solution Sustained-Release Capsule - Significance
Total Amount of Excretion (mg/24h) 14.804-2.43* 1.53+0.23 p<0.001
Percentage of Dose Recovered(%) 2.96+0.48 0.30+0.04 p<0.001
ERuax (ug/h)  2,480.3+398.4 161.0+26.3 p<0.001
Tmax SR § ) 4.28+0.73 9.32:+0.74 p<0. 001
*mean=+S. E.

2o wjAdee] 3% A5 E3stmz o] Azkz A bioavailabilitys HEL kst 4L A
o2 2"t Hd WA $E= solutione] 739 2,480.3+£394. 4ug/h, FEiEM: HiEe) 7
161.0£26.3pg/holglom Ad] WA & 5o s23lE A7kE solution®) 739 4.3+0.7A 7,

A4 AA L] 7% 9.3%0.7A7k 0 7 AL A A A s} solution® ot SoJA9s HEHES
208 F5 R
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Figure 5—Cumulative urine excrection after oral administration of
ascorbic acid 500mg per guinea pig. (n=14)
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Ascorbic acid ¥t THABM S| -SIBFIEAS  solutiong HRGEE e in vitro ¢
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1. WHERAA A% 4 HAAAL 1247 $9190% ) WHiAS bl ko] chewable
tablets] 7% 104 ool SA¥ &35 gt

2. M el vitamin C P WREA A44 FAAA o solutions) 7§ AUC(0~24h)S}
Bk m9 b BEC] SOIAE F94 U Rolst Qglert A Mg b W] EREE
AZe solutiond] A4 51%el e ALY FAAAL A A%z AG4 AAL
solution® et FSAYA 4= UrH(p<0.05). =3 YAFo] 50pg/mio) 3¢ FAsE Azt
ol 3lelAE solutions] ¢ 8A7kel] vls) A&A AALY AE 1047 ol 4oz Addezg
A(p<0.01), A%xs+E vehulgiet,

3. R 9] vitamin C PR WEA 2407 F & Fol REBA gz WA=E 3
ascorbic acidlk-& 3%ulito 2 FAglew AW A £5o £23HE A7 solutions] A
4247 Hbale] AR AAL) A 9.3 0.2 A4 EAE Yeb st
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