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4-Aminopyridine (4-AP) capsules were prepared as a hospital preparation and clinically ad-
ministered to patients with multiple screlosis (MS) after obtaining the approval of the ethical
committee of our university and the informed consent of the patients. 4-AP in the trituration was
extracted with methanol and quantified at 262 nm using absorption spectroscopy. 4-AP triruration
was used to fill the capsules using a Semi Automatic Capsule Filling Machine. Quality tests of
the preparation, weight variation tests and content uniformity tests, were then performed accord-
ing to the Japanese Pharmacopoeia XIII. At first, trituration was prepared from well-ground 4-AP
crystal. However, the capsules prepared from this trituration were unsuitable for the quality tests.
Accordingly, 4-AP was dissolved in a small amount of water and pigment. After lactose or corn
starch was gradually added as a diluent, the triturations were then dried at 60°C. The residual
percentage of 4-AP in lactose heated for 4 hours was 54.1% and was lower than that in starch,
69.5%. But the percentage improved to 99.4% after drying the trituration at room temperature
for 24 hours in a desiccator. The capsules prepared with this trituration were suited for the tests
(5 mg of 4-AP per one capsule). Moreover, the residual 4-AP percentage in these capsules after 6
weeks was 98.0%. These 4-AP capsules were given to the patients (3-9 capsules/day p.o. in 3 di-
vined doses). Though 4-AP itself irritates the mucous membrance, no mouth and/or esophageal
irritation was observed using these capsules. The patients' quality of life all improved because
both muscle weakness and impaired vision were relieved by this treatment. 4-AP capsules are
thus considered to be another valuable medicative option for MS.

Key words — hospital preparation, 4-aminopyridine, capsules, trituration, lactose, multiple
sclerosis
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k& L 72

SO AN HASER ILRE CRRILEE, 22 -
FXTA@K), Py ERALFUSY (A
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NI | -El ectronic Library Service




Japanese Soci ety of Pharmaceutical Health Care and Sci ences

5% BE 3 %2 Vol.26, No.3 (2000) 297

plastic plate
for filling ™\ —>

4-AP trituration
-U IU | U-
capsule holder
(metal) capsule body

Fig. 1. Semi Automatic Capsule Filling Machine

L. 350 7 At L & — & v
A, THNZIS0h 7 L HRT Z e nTE D12
¥, ZThxluoy b&LT, ay MEZERY—
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4. 4-APEE:

Re A et 2 RBE LD, 24— L &K
FEZ10mL N A S v BB HE L 720 2 @ #, 3000
rpm, 1073 RO EEAIT -7, TO EEE & D
20mM V) v ERAEE WK pHT. 6 CO00fE /ML 7. *©
DIEHE % fL1%0.45 pm D 7 4 )L & — (cellulose ace-
tate, DISMIC-3cp, Advantec) TAML, A%
SR EE (DU650, Beckman) % FIVTHIE WK
$262nm T 2 [AIHIE & f7\y, 2 Ol & JlE
i L7 BMERKIE 4-AP3,4,5,6,7mg
ZFNFRIIRIEA0.2g Z2MA 728 DIZONT ]
HIER B0 2RkEHOTHER L. 4-AP3
— Tmg DHEH TR AEBEIE S (=
0.997) (Fig. 2). &% 3 —7Tmg DH#H %L 7
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HE L7z,
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Fig.2. Standard Curve of 4-Aminopyridine
Using Absorption Spectroscopy
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(5g) TOMBEM,OHDMHL, Bk - uwik,
HIE & THRERSN THMIMICRELZE, &7
LA 50.2g 0 2 BIKFRELL bSO RN E
L DEREIT -7, MEABHMRED 4 -AP & &
#100% & U THBRAREHM L /-,

4 BFRI60°C TMBL L Z-f5H L 2 Oxtid & LTIk
MELDEEUZDWT, FiE & FIBRIC 4 -AP Z filith
L, Ediiktkr o~ 257 4— (HPLC) IZ&
M ET 572, AMEHRILUTOED THS.
HPLC ¥ 2 7 4 18020 A 7 L(HY —), # 7
4 Inertsil ODS- 3V 4 X250mm (GL# 4 TV R),
FBEif . (& 7 — L 20mM Y v R %% K pH
7.6)=(10:90), #i#1.0mL/min, # 7 L& !
40°C, VY TLEAR D100uL, BRHE UV S
I Bk A PD-8020 (3 V —) (205, 231, 244,
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250, 260, 290nm).
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D, FRHEROBLTCZERhEFhDO4-APEELE
Bl B+-WEHAERF UTFT+H=ZF&
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15.0%%8BA WL ZITHEAE L.

7. ERRERR

TR CEREERBR AT 572, 4-AP #
TExrlay PO EIAEFFE L, HEM
15.0%%8BA WL 2 ITEAE LT,

8. REMHER

BRY—MRBRE JVERRERRIEA L
4-AP TN 10y F 2 EHERICANTEHE
RIEIEAEATRE L 2%, 2{@4kEHD, » &
L bfEEMERODH LT, 4-APOERA1T-
7. 5mgx100%& LCENZHBEL, 20
FEHE A RARE L,

9. BEANDEHA
RALKRFEEBREZEBROEEIC & KB %
%, BEICHOEDEFICHHAL, XBCHE
ERONTFNZDRAL-AP H T L EIEEL 7=,

Table 1. Typical Result on the Content Uniformity
Test of 4-Aminopyridine Capsules™*

15 xR

1. 4-AP H 7 DOHEAR

EREARE LISk AR L 2258E » e
FHLZEZ A, Smg#100%& L CiRE L 7=
VI ERI395.3%, ERREI.3%THD, &R
P —MaABR I HIEN28. 2% TABEA TH - 7=,

MABE 2 DBA T ERI5. 4%, iR
6.4% T, HIEMEI8. 7% & s &R —MRER I
PEETH -7z,

MEE L BEC2IZo0WTHlay FE2HABILT
TolBRDOBERIT, WTFhIZITRBETH -
7=.

AL Ty FOHI T LT AT, &
BY—MilEs JCHERRERR AT/ 2 5
HIEMEIX T NTIS%AM THEA Lz, 7 DORERNS
ReZhZh—fFl3DOTable 1 5LV 2IT;RL
7-.

RICHEHGAR TR IS T 2 MARE O E %
Fig. 312 L7z, 262nm (286 BUE0CH 13 nELes
A L TR L, 2 BERI121376.2%, 4 B
M#RIZIES4. 1% ThH 7=, toEwaysFrry
EHALBAIE, REEOREN R I3E
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Table 2. Typical Result on the Weight Variation
Test of 4-Aminopyridine Capsules™

No. (n) A e Con[t:lzt/:afé-AP %ﬁ%ent No. () “W,,,eg]h ' Estima)t(:czo/ﬁ*sontem Deviation [%]
1 0.1710 5.399 108.0 1 0.2571 102.3 23
2 0.1642 5.170 103.4 2 0.2520 100.3 0.3
3 0.1654 5.210 104.2 3 0.2508 99.8 02
4 0.1603 5.038 100.8 4 02606 103.7 3.7

5 0.2587 103.0 3.0

5 0.1584 4974 99.5 6 0.2542 J01.2 1

6 0.1572 4933 98.7 7 0.2466 8.1 19

7 0.1627 5.119 102.4 8 0.0423 06.4 36

8 0.1537 4.815 96.3 9 0.2412 96.0 4.0

9 0.1462 4561 91.2 10 0.2470 98.3 1.7
10 0.1511 4727 94.5 *Judgement Value = M — X | + ks =6.0% < 15%,

*Judgement Value = jM — Y| + k8 =11.1% < 15%,

M (%) = 100: theoritical coment,?: 99.9: mean of x, k =2.2: judgement
factor (10 capsuies), s = 4.970: standard deviation of content.

M(%) = 100: theoritical content, X = 99.9: mean of x, k= 2.2: judgement
factor (10 capsules), s = 2.686: standard deviation of content.

** xn = wn X (AW), W = 0.2510: mean of wh, A = 99.9: mean of quantified
% content.
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Fig. 3. Elimination of 4-Aminopyridine with Heat
Treatment at 60°C Using Lactose or Corn

Starch as a Diluent

L, 4HFE#IZ21369.5%Th 7=, 72720, MEL
BRI B 50.2e D 4 -AP D E R
3.64mg(5mg #100% & 5 £72.7%) T - 7=.
Fig. 4 I2/RL72&H12, 260nm TE= 4 — L 7%=
HPLC D7 v b 75 LI IFEER4. 45712 4 -
AP L ALNEH DY -2 2B, AT
BRI U 758 & 04 v FIOUIMEIC & 0 §AZE LS
ZOY - HEPWDI Lz, RELZ6HRICE
W CERFFIRREI305 & TORNICIZMBZ S Fr -7
V-2 3R I hhr» -7z, BBRKETHITL
72 3-AP DRFFIFENL9.20 TH - 72, 72, Fl
BECIE U580 2 HREIMBAK K EGE 2L
7.

—F, AEEHOERAETE, TV —8H=E
W T2ARFMIRER U 2558120, 5P D 4-AP D
FRAFHI399. 4% 2 - 7= 7= (Table 3).

7, WL CHRMLAERAETELEZA T
T DOWT 6EMDOREMRBRDOFER, 4-AP
DEAFHEIZ8.0%Tdh - 7=,

2. BEANDHEA
KIZ, BikBRISEALZ4-AP T ELES 4

DRFIHREL-EZ5, WFhERM&IzOGh
RHEORBMEEOF A G LS, Iy T 747
VZRRETH S LIT, ZIEFIIOWTREGE
DEE AR,

RER 1 © 34k k.
FRIERRBL. 2 D%,

17D & i@t otR
0 THEREFEIELC, &
& IR AERE , B IZRBARESIT 2D
ENB XS o7 MSOZWH, aLFa 2
FaA4 FETHFATY VICKDHEBERFKL -
», K TFREE#E XOERORIO - LiELIED
FTL &I A7, RPN, EEOLEN
BEIRAREIT, 2EEAR B, Kb L OEN
CHEEOBE)N N, KRR HEEIUE, By
OEMMBEE FABE SN FL-MRIOT?2
HEERICIE, KRB RUEORE LIRS 5
N7z, RIOT4-AP1 H15mg( 3 5rAR) D E# %
f U, 1 H45mg(3 77/R) & CIRAICHER L 2. &
THREDO® i3 4 -AP % 15mg AR %49 1 BE R CHY
BAARLN, ZD% 3~ 4B IZOF T AT
TIAHEETH 7, BRHKICES K-y L B3R
Chd-70, IMARAEETH -7, 140 HIE
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(1)-a not heated, 260 nm (2)-a not heated, 260 nm
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(1)-a' not heated, 205 nm
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(1)-b heated for 4 hrs, 260 nm (2)-b heated for 4 hrs, 260 nm
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| ‘ {
(1)-b' heated for 4 hrs, 205 nm (2)-b' heated for 4 hrs, 205 nm
s e e . e —— - S
) S o
Fig.4. HPLC Chromatograms of Methanol Extracts from Heated 4-AP
Triturations Using Lactose (1) or Corn Starch (2) as a Diluent -

Table 3. Residual Percentage of 4-Aminopyridine in Lactose or Starch

- i OO
Dried Condition 4-AP Residual Percentage (%)

Lactose Starch
60°C, 4 hrs 54.1 69.5
R.T.%, 2ahrs 99.4 —_—

* room temperature

4-AP ONIRERKES TH D, MS OBFRITED 7%, 3MIKOD & IR S B & ORI R
bhis, FMARBLZ, ZheofERIZZaLFa2570

FEB 2 T A0RRSBME. 7RO & RO R K 1 FBRFETHY, MS LB I hiz, BEDOL
TEECRE TO®RED L X IZHIBRE#E EHRAICHIROB ML L OERREOET & A
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7. RMEETTME MS bz 728, A b b L
FH— Mok BEFFFHE L (7. 5mg/week) .
L2 UIRgEA M L TR A& OIS LR
A7, RO MR O REE, S E
W, AUHMBERECE S BIE S, MRIO T 2 @HE
21213, KIEAE, s KOFEBEIC 2RO
WEMNED 6Nz, HIOAT4-AP1 Hlbmg (345
#) OS5 ABKBL, 1 Hiomg £ TihAICHE
L7, 8513 4-AP1omg DR %% 1 BefE A 5
BEfIZh - D SEENEBD SNz, 4-APIZEKD
BEL U CTURSICER WD VD VIRODERA A D - 7=,

% =

e NElEl e LC4-AP A 7 L ERHT2I12H
720, g e kB MS BHEICTIROBRMMEE
RUETHEN DB ENELONLZD, H T
MEHED/NEEDORKENE DT HNZE
EEZ, BEMAEKEXT, RHEAALS -D»
53507 EHWS I EIZL,

EFFH T RLRHEMA-APRERAFARL /-,
4 -AP IZFESMETH 57280, BHBIZHEO T O
% FLER T TR L T S LB A TR 4 IS A T406%
Ba#EL 220 ARk L), Tha L7
TV EGROERFENI.I%E KEL, B8R
H—VRBRICAEA Th -7, ZO—DODOHHE
LT, 4-AP LFMEDOK FREOENFIZERY S
YIBEVEDOXEREL S 57280, 5 T IV
FHEA 7 7 VAR T E T O 886 H T
JIZHEIET 51 (Fig. 14 LX) F28L Tl
EZEOXEEIZENEL, 4-APFRVBAH—ITKD
RLTNEDEELLND,

E o TRIZEI R A BGT L 72, ki 72
WOBEEITHFEHF IR I TS K HITA
2 =LAV NEZENBNA, REICIRH
TAUREMEDRH B NS TELETRHMEM
Ht3Z&E L7 72, REEEDIIAY—I
55 ZEEIET 3720k FEEAERS B0
e ERL T, {05 LEABCHifk 7 t o
Y OEGHEHBICHWTE Z2H%BICE Y, AEK

THES A VAR L CTh S 1R 4 IZFUBE % 0 & NEAEE)R:
T5ZEICL ABEE2) . LarL, ZORE
THULEHE I TV L-EA Y,
WIREZERBCABIZEA L300 EE5RIE
9D.4% LK<, BRY-MRBRCAEETH -
7=.

Z 2 TMEOEEIRE E Nz, MEC &
BAEHUR O 4 -AP &R OBRERFZAL O o] e & Kt
L72. Fig. 31Tm L2k 912, MK OREED A
8 ) — UABIIRIZ DV TR IR, M 12262
nm 1 #5 1F B ROBE & I BABA #h e i 2 100% & L
T7Fuy b U e 4 R/ ki k0 @Rl
Wt sE JHbI VI by ERUIVT VS VR
RIEH L LGA  wihd y URi3100. 2 TEWL
MHBREARL 2 (ZhFhr=0.999, 0.995).
Ko TR LD 4 -AP DKL 0 RIKIG & Ak
Xha, HAYLTZ 7 RIOBEGRIEY D& L
ARk, HAHEEREKE T L, IHEEE
i3,

—d [4-AP]/dt =k
THEIN, 4-APOREICEFELEL —EHEHET
4-AP DIHEDPETTHEDLEX NS, FLBE
BT VTV EREAIL L=HE, 60CICE
I BKOMEIZE R Z 1. 58hr !, 7. 560 T o 7z,

mEz & Bk ORK & EHT 5 &, BEANC
4 -AP D HMIZIRE T SR, 4-AP B EX R %
RF5HR, Vo TIR-AEBHTIRENELS
hd, Fr 7 3nk L - BH» 6 k5 E7 11t
AMTHY, BNEES-DOBRITKFEOR, D
FOHMNERS 2D OEITHIIIRED 1K &
W ZhMT Y T L HBED RIS E D —
DTHDBIENHEERINSD.

Bl FRCEEET X AT 54V =T
Rk, IBELCRATALEETSI L AION
TWBY  ZoOFEAZIEY F 7Y VERICH
kU, @il SEOFRHTCEITLRL TV LA
o ->TWAY, SHIHLMIL-724-
AP HED A 51 = X LDOFMIZ DV TIE KA A
Thh, SHORFAMPVETHS.
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MELBAGARF #100% & L THRAFRE kD 5 &,
NYEQAVT YTV OENIBEZ R TE O
FEERLEDS, boEUILFTY 7Y EREAI
& UTHRBIL 72 58 103 MBI AR - TIo 5
H1D 4 -AP ERDIKTAFEEIZGEAD bRz, 20
FERE, boxaas Ty Ty ESRIMA 2K
TODRIZED, FSKIHET 220 EeELIBR
7.

—N, BIRT V7 — 4 —HTOERIC K S5
WA GRRE3) BERETOREI-EMTSH
52 LY (Table 3), 2O HLTHEIL
fEEAEGH L2 TR d, AR —-MRE
HEREABRICEA L., X512, A7 do
4-AP D 6 HHRDKAFEIL, B.0%ThH 72
ERLIBEEAMIERE LBATY, HIEMnTEE
THHZEMWHBAL, K>T4-AP A TR
HAOHERUIMEEE I 4B 2 Lic L7, Rl
R OB AN E 239 —10§ 5108k
SHECEAOGND D, FEEI N2 —1LT
AR ISR TE 2REN DS 5720, ZOKH®%
EERL 7.

BEED, 4-AP A7 ELOBFBTHIZBIT S
4 -AP DRFEVEIZI, FEMREFOIR T & 7 EHERE At
BtR T A L e sz, £/, #TELDE
BB L TSR O R T OB E O
ZRPERL T BHREML S B,

AR L4 APH T L EBREBIZHWELEZ
5, HENS KOCBEOHIBESE DR Z 13380 5
NT, SHEFEL 725 S BERART X RHLD
PR T IIFELTWBDEEL LIS, %
724 -AP 1 TV ORRFIZ K DRERF 1 TIRHIERD
B, REF2 TRMOBEEIKREL, BEOD
QOL A LR o7z, 4-AP # 7 HILIZ, MSD
EYHREIC B 35 —D20FIR L LTHATS %
LEZORS,

4 -AP MO REMIZOVTIKRE X hTn
BV, BEANOBEHICH -5 TIE, HeroBREZED
WRREDEITE#ER L, 4-AP DFIRAKZ VWL F
A 5N GO B E 2R & B RER 4 8

WU 72, RENS WohThVbENH S
T k<HMEHLLET, KAk 20EE %
ERBRLSEAZBAIZOREE L, 2512, %
ZHLWEAI A S L, 7 7 LBl 6 R
MICEEVRATESLSREL:, SHEEA
AOBREBERRENE T4 —F 5L L 810,
4 -AP HEMO RV S B EER % - & > THER
THEZLENDBETHBLEEL TS,

AT ORREE % R N & 5F & U TR s
OMBUIETETHER I NS, Lr LEENRA
DEHIZH 72> Tk, [H4DREFIIZ>WTY 22
ERXT 4y FEMEBIIRFITABELS S, F
ZZBENEA 2 RE T A1 HELE, R
B, BLORGTEFZSORFHZEMLOTZ L
HThHDHIenELLEND,

HE 2ZEREZEML O AEEZ T LEASET

IREEEAIRR, ERESRELICER LT
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