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Evaluation of Neutralizing Capacities of Antacid Products

Abstract—The neutralizing capacities of the antacids, which are frequently used in Korean market,
were evaluated in vitro by the methods of Rosset and Rice, Fordtran and Collyns, and modified Beek-
man, respectively. The antacids used in the study are two kinds, the one is preparations from Seoul
National Univesity Hospital and the other is preducts from pharmaceutical companies, and their compon-
ents are aluminum phosphate, aluminum hydroxide, magnesium aluminum hydrexide, magnesium hydro-
xide, basic aluminum sucrose sulfate and 2MgO-Al,05-SiO:;, ete. The hcspital preparations, DMC and
MAC powders, showed most powerful and sustained neutralizing capacities, i.e. they maintained the pH
range from 5 to 8 for €0min. Whereas pharmaceutical preducts, aluminum hydroxide gel containing
magnesium hydroxide and magnesium aluminum hydroxide gel exhibited a moderate capacities, i.e pH
ranged from 3 to 6, and aluminum phosphate, 2MgQ-Al:03+Si0: and basic aluminum sucrose sulfate
displayed a weak activity, pH ranged from 2 to 3. When the therapeutic dcses of aluminum hydroxide
gel containing magnesium hydroxide and magnesium aluminum hydroxide gel were divided into 2 doses
and each dose was used at the interval of 30min., the divided doses kept more prolonged higher pH
than the single therapeutic dose. Milliequivalents of ncutralizing capacities of each antacid were meas-
ured by the method of Fordtran and Collyns. The milliequivalents per Iml of aluminum hydroxide gel,
aluminum hydroxide gel containing magnesium hydroxide, magnesium aluminum hydroxide gel and
aluminum phosphate were 2.87, 2.8G, 2.57, and 0.67, respectively. The milliequivalents per 100mg of
preparations, i.e. MAC powder, dried aluminum hydroxidgel, DMC powder, 2MgO. Al:QOs;. SiO;, magne-
sium aluminum hydroxide and basic aluminum sucrose sulfatc were 1.91, 1.68 1.63, 1.45, 1.44, and

0.44, respectively.
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Mol pH 2.30] 4= 90%] o]l pH 3,30 4% 9999] o] rpfns] 222 pH 4.00] A]= pepsino]
SERS FiFttd ot #iss MDP’.

Rl WL BIBRA] 16%80] ${stel Rosset R Rice Jjike FIFIsel & #lfml — O BDES
€2 Ml (efficacy) & FE(EHSI HIMMS] HMRIES FET S I MHE ko 2
AR Byl BIFIhRNE.] LERS Atk ey o] WEES BEER ) o
F In vivol(BE & £ Q= Ao kA o] e},

=S B T BRI JHERRE ml B8 i e Hol 9w w MBI =27 v
A whe M 28 Bk oo A4 ARS @877 ol & Agolv], %o K
Eoul AL, A, vl Aol FAlAH] B HBEE X W o REE ARl
Fordtran§-* & o3l AE¢ melstel Wl &5z Q& Ak HIBH 226e) g o 4] Lvlato
= mEqd WEstel o) fIMMIZIel hAIS) RS WS u) 9lef

Smith® 52 ] <] L’H& S ZlEo i BIRRIO) ANES in vivool in vitroo] 4] 1THste] o}
FAA L 25 gk vk v}, Sherill510- FAD’S test: wl &) ale] 21482] &) ILIJWNSJ g
= FMEEE #% e,bq?’ﬂu sodium Pyfitel] o]s] 4] w58} w9l

o] Bl HE MRkRaLS HIRAS 25 TS Aol A H 9] W Ee® 4
BRIS Zh: A7) %84 debd 4 e GRS Ftetal A Er AR A QRIS Bisks o 9lo)

A BBl A= BN I G SHESE A Sul tmg ek ) fle] ¥felo] A A Hikk
o5 op IS FEEMS) ol Egelgl of

»

E B F5 =%

KERAE—o] FBRel FIMR UKL BRNTHEGM 8FF 2 A ShFEsB: Aol 28 [
WELEERIEL ] A A s MM S-S fim ekl

ol & #l&#= = magnesium hydroxide gel, aluminum hydroxide gel, sodium bicarbonate,
dried aluminum hydrox1de, magnesium carbonate, calcium carbonate, magnesium oxide, basic
aluminum sucrose sulfate, aluminum phosphates o] 5] & — 2 By HEog o)z 3=k
A, AA, AAE ol glrh(Table I 3=2).

RETE—D HIMAIS] Aol (K3t i (efficacy) FF{F : Rosset @ Rice® 0438 FIF &
o AHEme 43 M 2 A fEgmie]l R skl wE hRnlige (ERete] 4 Hmm e
FERES st el o

0. IN-H§f% 30mlo} ¢4 70m1“ 400mle] o} 7] (g4 Aul9) Hz 213, pH L 4)e]
pH-electrode FA st L2 & 3745°C2  FA 314 A% mAZch o7)o] SR w5
S sk FAle] 0. lN"EﬁﬁﬁT gk A7kl 240z=6ml7} S| =5 Q1A o 2 fnslel A @R e
pHE JaEste]l Al zbel wheaiz MRS (ERR e o (Fig. 1).

B2 240-6ml/hr fuste] AL Tk BEIEA 9ol A9 Wi W Huleko
G 7)o fERE 28 Oriental Reactlon Motorjit:¢] 4SOIO circulatorg] v}" = 4 Frgol
M= pH-meter Corning 130¢] ¢ 5 standard buffer solutione- pH 4.0, pH 7. 0% sk o).

et FAZE FMstel M oml fimle) A9E F3-0 Balste] HAch RE A=
TE & BBAS A8 FAE Q9 = AR A H AR ek e 9
ovl % RS el Dk AAsar
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Table I—Lists of antacids used in the present study.

Companies Preparations or Products Components Lot numbers
Seoul National] MAC powder R Basic aluminum sodium carbonate 2, Og Hospital
Univesity (Maclein) Magnesium carbonate 3.0g| prepackage.
Hospital ‘ i Bismuth subnitrate 1.3g

Calcium carbonate 4.0g

#6 (for a day)

MD tablet. R Sodium bicarbonate 2. Ogl Hoespital
; Magnesium oxide O.Sg{ prepackage.
Diastase 0.7g
i Menthae 0.005¢g
] Pulve radxx gentlna 0. 3g

| DT

‘§ ﬂ% (for a day)

- DMC powder R P-MD Hospital
1 Magnesium carbonate 1.0gl prepackage
“ Calcium carbonate 1.0g

#3 (for a day)

[
B Co. { Aluminum phosphate [ in 100g ‘ 70E084
|

(suspension) Colloid aluminum phosphate  55. 00g
| | Agar (K.P. IID 0.27g,
! . Pectin (N.F. XIV) 0.50g|
| 3 Calcxum sulfate (N F. ‘(IV) ase ete. |
1 Co. Alummum hydr0x1de gel contain-| in 5ml ] \ 2C034
ing magnesium hydroxide Aluminum hydroxide gel(K.P.) 4890mg!
/suspenswn) Magnesium hydroxide (K.P.) 97. Gmgi
1 Co. | Drled alummum hydrox1de gel in one tablet 1E053
‘ (tablet) Drled alummum hydrox1de gel 392mg
J Co. Basw alummum sucrose sulfate in one tdblet FG OAA
(tablet) Basw alummum Sucrose sulfate 250mg
Y Co. Magnesnum 11um1num hydrox1de in 5ml 4223KR
gel (suspension) - Magnesium aluminum hydroxide gel
| ;‘ 1000mg
Y Co. l Mangesium aluminum hydroxide‘ in one tablet 0869 KR
I (tablet) ( | Colloid magnesium aluminum
I | hydroxxde mamtol £92. 9mg
Iy Co. 2MgO-+ Aly,03+Si0, (tablet) in one tablet 3846
SmCo Aluminum hydroxide gel in 100ml 5943
(suspension) Alummum hydroxide gel (K.P.)  100ml
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Fig. 1—Apparatus for acid consuming test.

2) Himel Smel €31 thREGE THE : modified Beekmanyk® & FIAIsle] 3fEE =k A Ao o
NA in vitroo) A rpoRIEE-S (Rl BfES 1D 7o}, 400ml beaker ©) Al 250ml bottle
of 0. IN-§ifk somlE dglom Az on WS msts wAel 154 -8 HEgm—@ige) &
ol & 240+4ml/hrz Q&Aoo z A A shg

o] Hho 2 Wxt HIBM 3ol atel omlE Asle]l W A9l 15mlY 304HA 0w Y
- in vitroo] A HBihEE-S (EBSES TPRIERES HEsHol ok

3) HiEkAle] mEq @I : Fordtranfjik® ¢ FIf el & g —iEko) W3 mEqg kebglch

# FEES A ge) wel AAFE@E Iml, §EM 1/488, BH 100mg)S A FeHA FHA 37+
0.5°Ce] FF 7} 100mlEe] 9lE 250ml bottles] natd 273 o] =& 3027 mukgch o
7)o pH-electroded 4 3l5. water bathz T & 374-0.5°CZ 4] A 7|52 magnetic stirrer
2 60trpme 2 wmubsbud Al 0. IN-Hifg o = FEslach WE TS pH 3,002 stgor A
1A ZEE QR 54 EkeE vhel A 1A 2 E Q- 104 HA o2 WESt ek o)Wl Felzk o ate] &
e BB gon ta o)A mqulE ?P %}911’%

o] BBl BE FHAS 3.003 ®Wgk A ATIAYY &2 WHEMNY 77 e ol
olv®, Fordtran® %o ¥ﬁﬁ‘f<>] o3 g % _L}7ﬂ % pH 2.0, pH 2.5, pH 3.00.% 34
B3 #R pH 3.000 4 73 HIEMHIe] potencyr} in vivo testo] 4] T3 HiEEEIS] potencyS}
semi-logat o) A 2| A A Q] wle FA - A AR wb 9l7] sl Felgleh. F in vitro teste] A] SEHTE F
24 pH 3.00.2 34 73 KIS mEq $-4o] ulu} in vivo Je] o] 4TS ul€A o
E_,?r:»;s})- oloo cz} 2= 01011;}.

o) FE-E- BRBE A4 MBRY mbk AR el Halow 3w o] wiE sglch

o

ERRERRERIEZE

wEmC| rhfnghigol 2|3t shfusksE (Efficacy) —of T8l A= pH 3.0~5.0& fx3te B
st 2|z R5e pHE Z1Eo2 hdiEs TFHeE ov] 4 HIMAIZT &Res Ao pHA
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1) Maclein @ aluminum phoshate A A9} 4% Hig - Maclein == MAC powder: —[a H%
L 2 maximum pH7| 7.260 % w9 &4 velylow pH 3.0 LLES FA3t Mol 147 o)
doldirh el Be 43S ) maximumiz v] 3] ek (pH:7.04) pH 3.0LLEE HA3E
A 7ke] 05J o= g&s ek o]Zle] &7] pHAS& NaHCO; o @l po = F917 £ mag-
nesium carbonate 2 calcium carbonater} Azo 2 Fo] F91 7] vl o] Ao wEH HAom A}
2=k

Aluminum phosphate A A} 482 (20~40g) H§lel4) pH 3.0 LIk fx3he Aol &
(0T 22 hfndiel ogth ez Amsch ey o] fifle 433 pecting Ff3ta 9l
o] YA v} FRo] 98 AozABEW =El o] aluminum phosphate #] <] & hypophospha-
temia%-Al 7} 9l A A 4 e AAE Yok (Fig. 2).

2) Aluminum hydroxide gel containing magnesium hydroxide & =}4] 9 dried aluminum hydr
oxide gel $i2] M - aluminum hydroxide gel containing magnesium hydroxide & =FA] =4
JH B (5~15ml) ] 8] WOﬂ “1 = orpAmkhEe] Al kE A vlebwkon] MHLE SR - (20~
30mbell = maximum pHoll o}zte] o] @& w21} (pH 1~2 4 %) pH 3.0 BLE9 AHAZE f
~Fatgl et

Dried aluminum hydroxide gel $iffiq] 79+ 2508 A28 o pH 3.0 LAk AHA kel 34
~35%r & vt gleh, o] A A E-L- aluminum hydroxided F-faha 9lel Lin Av]d-4A Wy
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Fig. 3-—The acid neutralizing curves of antacids.
O—O Aluminum hydroxide gel! containing

o T m 2 3 POORTE o magnesium hydroxide 30ml
Fig. 2--The acid neutralizing curves of antacids. [—17 Aluminum hydroxide gel containing
®—©® Maclein 1.8¢g magnesium hydroxide 20ml
O—C Maclein 1.0g o--© Alumin_um }LY(HOXi'(LC gel contlainilng
. magnesium hydroxide Sm
-_. j\xium{num p:osp:atc iOg A--A Aluminum hydroxi‘de gel containing
L El un:nnum p osphate . Og magnesium hydroxide 10ml
Maclein(basic aluminum sodium carbonate B -M Dried aluminum hydroxide gel 2
+magnesium carbonate+calcium carbonate) tablet
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3) Magmesium-aluminum hydroxide gel & &bl 0 A< 4iMk i
hydroxide gel & erol o] # /M (10~20ml) 2 §emlel %A (2~458) Aol 4] Lako)
wh2l maximum pH ¥.v} pH 3.0 LLES] A4 7ko] A whal of -2 ujsd},
A8l -S o) maximum pH 5.12, pH 3.0 Lk % &4 71o] 604-0] 4 o] 9l=d] 251s

magnesium-aluminum
o]
d 2 o] Siml4 s
A A

k<]

-t maximum pH 4.94, pH 3.0 Ll A %A 7k 26~274r02 p 3.0LL E&] = <54 Zholl A3
Aol 7k sk vk (Fig. 4).
o] & magnesiumA| 7] &] <49l bufferfge] 23 o2 Ao}

4) MD, DMC, basic aluminum sucrose sulfate @ 2MgO+Al,0,+Si0,2]
C037

15 2&-sko 2 maximum pH7} 8 272 v <

R4 © MD(NaH-
3 menthol; 2] &) 8tw 9 F<& kA A) AAE
EXA R pH 3 0L ES fx 3 A 7be 3544l

MgO, diastase, gentiana radix, polyase

A gokrh o]l MDe| F4 391 NaHCO,8 oz A gsw o] 7] )] magnesium carbonate,
caleium carbonate¥ # % 0.33g% ©] W@ DMCE: pH 3.00 | FrA s A 7ke] 1417k o] 4o

& Folykrh

. 2Mg0-Al,0,+8i0,9} basic aluminum sucrose sulfate:= —Jiil % /fjfe] 2 pH 3.0 M F & S

Aok Aoz hfiie] Hie g4 slglvh
TN,
2]} basic aluminum scurose sulfatel= 2] @ PH?’Q\\\
- N
°f By beakerdol T3 #yriel A7y s
of Afe ol o] A e st {1 70 \\
.
of gyt vl Fad gvE sA Ao -
6.0 \\, N
R \
50 § - ©
. \‘\
R
L e . \
A0 7 . L= ,'
| \ N
- . o ) i Q
N ) . ) \a_ n
e -0
-~ i X ~— 4
- ..
. . ‘ O
g 10 20 30 40 7 50T T G iMin)

. A B s o ERIRAI Fig. 5—The acid neutralizing curves of antacids.

Fig. 4—The acid neutrahzmg curves of antacids. O—0 DMC 1 package 2.0g
O—O Magnesium  aluminum hydroxide & MD 3 tablet 1.6g
4 tablet [1—L1 2Mg0- ALO3-Si0, 2 tablet 2. 76g
@ ® Magnesium aluminum  hydroxide » -—x Basic aluminum sucrose sulfate
2 tablet 4 tablet 1.38¢g
H—B Magnesium alumnum hydroxide gel #DMC(MD - magnesium carbonate+calc-
20ml ium carbonate)
[O0—] Magnesium aliuminum hydroxide MD(Sodium bicarbonate-- magnesium
gel 10ml oxide)
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2tz.g v (Fig. 5).

100 m == e &
%) o// o] in vitro A ¥ <&k pH 5. 00 =&
o | /‘A} maximum pH7} 7.0~8.0747] =D&} 7l
Ao AARZ QG olyd AL el

E=2

" | o HEMEA ARddn Abd m

1 | Al HigAE 9 pHE 3.0~5.002 A4

/! ZFRAAA Fe AL S €eley o

40 1 o] olate] pHellx= M) Hafniie] 5%

/ & vehil s pH 5,08t} 74 pH 7.0~8.0

o2 L7t acid reboundy} & F 45| o)
alkalosis%- 91 0.1 4= 9l7] wj o]}

o] FBao R in vivo FRE HFIVE o
60(Min ) A9t A glEizke] pARGE B 2 AlA A
Fig. 6 —The curves of percentage of total volume el 549 Sk sl i pHwlal &

added. AT & Yoo

O—C DMC _ o _
®—® (MAC Maclein) ™M SR ket hRMEE—aluminum

Ol Aluminum hydroxide gel containing

Wi

ol

i

20

hydroxide gel containing magnesium hydrox-

magnesium hydroxide ide 3=bA| o] A$E 30mlE 304 Aoz 2
H—N 2MgO-ALO;-SiO, FE o] Ar @8w pH 3.0 DL R4
A—A Dried aluminum hydroxide gel 7ol — FANS W vl 204 A 5

5 magnesium aluminum hydroxide gel &delal = [ /pHES A% 1047 A5 Q459 on
aluminum phosphate 7 $-3= w]wd] 3= £ c}(Table II), Hr13l= 72144 3045502 EIAL
RSl A7k 9k 2ol ohim Aslwel Ba Aol

o) A% A Lekol weh pH 3,050k A%A el @& AAH A %E aluminum  hydroxide
gel containing magnesium hydroxide =) 4] &= ﬁ\ﬁﬁ o] ] AU L 44 99 ew magnesium
aluminum hydroxide gel &=tale] 4% MRAs ] okT pH 3.00LLS] A%ABe] 4B
WSkt 9 AR B 5940 9% Aos Amal,

# HiEm2] mEq—o] FEE #E A& & HMHEY mEq A= 9FEASFAS vlms] w
A7k dERo vlxE E 5 ddd 2 AEFS FAEAY Ak (6], magnesium  alumi-
num hydroxide gel A& 4% 2.57 mEq, $]=538143 2.58 mEq),

1) 2MgO-Al,0,+810,3 2. 06mEq©] ¢l 7 5t Rosset 3 RiceJjihol &8} FHHol A= rhifndifee] A

Table I Comparlson of neutrdlmng capamtles betwcen smgle dose and divided dose of antacids.

| Tlme to reach } " Duration
Antacids Dose used l Maximum pH max(xmurgx pH “ bmaintained
| min | above pH 3.0
1) Aluminum-hydroxide gel contain- | '%Oml ‘ 5.10-+0. 01 J Immediate i 46.6:11.24
ing magnesium hydroxide. [ 1\)m1 Homl ' ,1 20--0. Or' ‘ 31~32 ‘{ 67.9+1.8
2) ngnesmm alummum hydromdo 30m1 ‘ 4 92,L0 0(‘ } 9~10 ‘ /]1 25+1.30
gel 15ml 4 15ml | ' 4.9040.07 l A~5 | 563447

Vol. 27, No. 2, 1983



146 A A A A E

Table ITI—Milliequivalents of antacids (Iml suspension, a quarter tablet, 100mg powder).
Titrate with 0. IN- hydrochlorxc acid. (60+5rpm), at 372:0.5°C.

- Volume 0.1N HCIl consumed. at each

,Total volume of 0. IN- : :
Antacids lhydrochloric acid cons-|~—— time interval T e
jumed for 120min (ml) | at 0 min. l at 10 min. | at 30 min. at 60 min.
‘in Aluminm hydroxide gel 28. 64--0. 24 6.07-£0. 43 14.75:-1. 06| 28.10:0. 28 28.50-50. 42
hooridy magnesian 2.86mEq¥ 21.2%9 |  51.5% 98.1% 99.5%
£ | 2) Magnesium aluminum | 25.730.24 | 4.19:0.14] 11.68+1.23] 23.80£0.23) 25.19::0.42
g |  hydroxide gel | 2.57mEq | 16.3% | 45.4% | 92.5% | 97.9%
e — e — -
& |'3) Aluminum- phosphate | 6.740.25 | 4.7120.21 5.47+0.11] 6.09+0.27] 6.56--0.33
1ml { 0.76mEq ‘ 69.99 81. 2% 90. 49 97.3%
- . | I
4) Aluminum hydroxide ; 28.7341.11 ‘ 4.12+1.33] 11.064-2. 14| 22.35+2. 14] 26.94+1.52
el | 2.87mBg | 14.3% | 38.5% | 10.8% | 93.8%
_|® pMac 19.130.42 | 12.974:1.70/ 17.911. 11/ 10.13-0. 42 —
= 100mg 1.91mEg 67.8%  93.6% 100% -
& | 6) P-DMC | 16.234-0.29 | 16.67-0. 31| 15.99--0.26| 16.04-£0.30; 16.09-£0. 36
J 100mg y 1.63mEq 96.5% 98.5% 98. 8% 99.1%
‘ 7 Magnesium aluminum 21.930. 49 2.49+0.48 5.94--0.7 | 12.341.18 19.55::0.63
| 1/4 Tablot=152.5mg | 2-19mEa(l.44mEQ)®|  11.4% 27.1% 56.3% 89.1%
) Dried aluminum hyc: 19.98-0.81 1.98-4-0.41] 5.41+0.84 11.28-1.36] 17.2240.77
- roxide ge
3| 1A Tde=110me 2.00mEq (1. 68mEQ) 0.0 | 21.1% 56.5% | 86.2%
& | 9 2Mg0o-ALO,-SiO; 20.63+1.14 | 3.04-0.06 5.26-0. 66| 8,651, 22 13.091.56
1/4 Tablet=142mg | 2.06mEq(L45mEq) | 14.7% | 26.5% | 4L.9% | 63.5%
10) Basic aluminum sucrose 3.46:-0. 29 ’ l 31 -+-0. 06 1.8640.12! 2.27+0.25 2.84-+40.34
I blet=g8me 0.%mEQQ.4mEQ) | 38.7% | .8% | 65.6% | 821%

a: total volume of 0. 1N hydrochloric acid was expressed as millequivalent.

b: the milliequivalents per 100mg of preparations.

c: percentage of total volume comsumed for 120min.

| vk Aoz vpEykdl o] o] e Axsl As] wien ’Pilﬂtl- Fig. o A7t

o o} sl & percentage ttehlovl et 7 | A ol Fz A8 AA A
218 g8l stel pfElE viehil = ez Aok

2) Az MD,MAC,DMC A7 Fz(NaHCOp) 7t eldl< AA = izl whe] dofvte ¢
4= 9lt}(Table III),

3) magnesium aluminum hydroxidefio] v} dried aluminum hydroxidefge] A zkel w2 sfsfn
percentage wxl AEhAlL} kAl wrh B9 94 oleh(Table . o7 A% A3} Q&
Table IITe] mEqe] potency 417h 947 e, Al AAl 24 0] $43He el AL o,
of & calcium carbonate:= io vitroo] 2] potencyi= $-4=3}A =l in wivoo] 2]3= hypercalcemialV
milk alkali syndrom'® z2] 2 acid-rebound™ ™7} A 3}7] wli-o] 9288 A4S s 9
= ARl

4) aluminum phosphate 1 basic aluminum sucrose sulfate’> % 4% 0.67, 0.35mEqo. 2 potency

-,
ol
)
A
2
4
o,
io
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7b stk AEAF e #wS ALY W A
HEs gz dshle Iml, AAE 1/4
ge, HWMl= 100mge WakAolh A7k W
2 e = 3e Fig. 7o vebych

AMA dn vitro test o A Q1.8 T in vivo S
HRE AH o EZoAE P o= HA Tl
o B, w emptying time, iy o
R, AAste A £ buffer capacityFof ) SR IREE
o Mol A -3 HEAe] B9 gl L
o WS} cheFets] W) ite] g, s
Fig. 7—Volume of 0. IN-hydrochloric acid neutr-

L alized to pH 3.0 by four antacids, Iml
3 1A 7kl A Solebd 2417F A w suspension, a quarter tablet.

duration (pH>>3. 0) 0] =] 45 51 o] %Al ot C—0O Aluminum hydroxide gel conlaining

s 3 . i magnesium hydroxide
Adelef Al Folstel duration (pH>3.0) )30 ®— @ Magnesium aluminum hydroxide gel

Fordtran® 3 510} ulzwnl ¢l 4Al %o

[UI =

t
=
~
J\'

i

GAZ A5 T Aoz 5o g o & A—A Dried aluminum hydroxide gel
A% Az 2] buffer capacitys} 917 wjF-o]c}. BH—® Aluminum phosphate.

[}
=

Broll 4] Bl FAYe] Fzel AAE maximum pHrz} 7.0 LlEk&uizkor} pH 3.0 LA-
A 7k w4 ”L,&"tﬂ olwl Bz HIEEMI=A wiEA sl X dow Anzd,
g pffie] 43l = calcium compound A 4] A # acid-reboundr} A& A A 9} wbfnSyS
S= A9 fEfol de AA A4S T AHE LB Aok = R
9E e A HEAE Folv] g8 WEFoste ALt wed o A sﬁé%’u
FEALoI vV FHIIRAES] B 9ol A sodiumFiny Awg EAlE A" Fglerz
AL Wl o] e gk FFEIL Al Wi olok 3 Ao 2 ] vxlrh

A

H }a‘ Jh
%

o:.. &
lo, r1r ‘3:‘_

%

= i

1) Rosset ¥ Rice Jipgo 2 4IMEihieS ERE FE Fx71 Eo 7 Zﬂ A ¥ 27 maximum
pH7F Al Al & %4 Vel ow) aluminum phosphatel Q3] 4 $-2ko 2 3.0 LB A8 4
7ko] 104y LAFZ s9kvtl. Basic aluminum sucrose sulfate A4 3= pH 3 OL)\T-; HFAoE Ao
EorhfddiEe] w88 o4 9lolvh. e] 2 aluminum hydroxide gel containing magnesium hydr-
oxides} magnesium aluminum hydroxide gel #4312 @3 FHE WS ol Al dRddEe] ol a2 ok
E30 viebWel, = aluminum hydroxide gel containing magnesium hydroxide =} 4] &-2k%-7}
o w} maxinum pHel| < 3% v]Z o] magnesium aluminum hydroxide gel A4 R-zkZr)
o w}eh maximum pHehi pH 3.0 ol 4] A% el & 9 95 %9} (Fig. 4.

2) Modified Beckman Jjifiol fikah 4141 e.5 HM %40 23 e gae 2u Sk
el A9 e 24 A

) Fordtran 4l collyns Jjpie i #% kAol mEqe MEet #54 2 Al b9} dhfnne] ook
44 et a2z FEbAlE Imlg Alfs)4] 2433 247 aluminum hydroxide gel contai-

ning magnesium hydroxide9} magnesium aluminum hydroxide: 77} 2.86mEq, 2.57mEq3l ut

%]

4

o

m aluminum phosphates= 0. 67mEqo] 91 t}.
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AA = 1/4 tablet3 AL&3] 4] A3 3 ov] magnesium aluminum hydroxides} dried aluminum
hydroxide gel®- z}zF 2,19mEq, 2.00mEq¢l ube] basic aluminum sucrose sulfatei= 0.35mEqe]
Ak

28] 2 2MgO+ALO,SIO = thifid) & 2.06mEqd viebuiAnl Rosset 3 Rice wijo] @ 43
o A1 pH 3.0 o] 9] A Al zko] wlg- & viEpykch
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