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We TAKEDA  YAKUHIN             However, it is difficilt to provide granules
KOGYO KABUSHIKI KAISHA, also known   of good fluidity and homogeneity by
the wet as TAKEDA CHEMICAL INDUSTRIES   granulation process and, as a
result, L-ascorbic  50 LTD., of 27 Doshomachi 2-chome, Higashi-  acid
tablets which are compressed from such 5 ku, Obska, Japan, a corporation
orgarised   granules are far  from  satisfactory in their under the laws of
Japan, do    declare the   mechanical strength (i.e. their tensile strength
invention, for which we pray that a patent nay   or hardness). be grassd to
us, and the method by which it    We have sought to overcome the drawbacks
55 is to be performed, to be particularly described   of pio prposals nd to
provide an improved 10 in and by the following statement:-
technique  for preparing  L-ascorbic  add The present invention relates to
the produc-               granules which are suitable for tableting .
for ableing.. tion of L-ascorbic adid granules with good   According to a
first aspect of ourinvention, fluidity and homogeneity, and to improve-  we
provide L-ascorbic acid granules produced  60 ments  in  L-ascorbic
acid-coantaining tablets   by spy-coaing L asoic ad  powder, 15 (the
tablets are briefly referred to as L-  which passes through a 200-mesh
screen, with ascorbic acid tablets).                    a solution or
suspension of a pharmaceutically A high L-ascorbic acid content and a
satis-          acceptable binder under constant aglitatin in factory
product hardness or strength in prac-              granulating apparauss
until 65 tice have been very important requirements for  the amount of
solid binder on the powder has 20 Lasoorbic add tablets. In the past,
however,  reached from substantially 2 to substially 4 these two
requirments  were antagonistic to   weight percent relative  to the
L-aombic add each other because;, for theenhancement of the  content.
strength of the tablet, the addition of a large  According to a second
aspect of our inven- 70 amount of adjuvant or excipient is necessary,
tion we provide  a method of producing  L- 25 which reslts in the necessity
of imposing an  ascorbic acid granules, which comprises spray- upper limit
on the L-ascorbic adid content of  coating L-ascorbic add powder, which
passes the tablet. This upper limit must be imposed  through a 200-mesh
screen, with a sohlon or on -the L-asoorbic adid cont, since other-
suspension, of a pharmaceuticaly acceptable 75 wise the large mounts of the
L-ascorbic  acid  binder under constant agitation in a fluidised- 30
component required in high tablets,  bed granulating apparatus until the
amount of for example, coupled with the large amount of  solid binder on
the powder has reached from adjuvant required, would make the tablets too
substantially 2 to substantially 4 weight per- large to be comforably
swallowed by a person,  cent relative to the L-ascorbic add content   80
U.S. Patent No. 3,453,368 is directed to-    A ding to a          aspect of
the'pr 35 wards solving the aforementioned problems,  sent invention we
provide L-ascorbic acid tab- but has not been entirely satisfactory. The
U.S.  lets produced from L-ascorbic add granules as Patent relates to a
process for producing L-  defined above an having the following charac-
ascorbic acid tablets which comprises mixing  teristics:
85 85 to 95 weight percent of L-ascorbic acid with 40  5 in 15 weight
percent of modified strch or  (a) L-Ascorbic acid content from  substan-
pregelationized starch, followed by massing,   tially 100 to substantially
2000 mg per crushing and drying in that order to yield L-  tablet, and its
percentage in a tablet be- ascorbic, add-containing granules; and then
ing from substantially 90 to substantially mixing the resulting granules
with a lubricant  .  97.1 percent by weight.           . 90 45 and
compressing the mixture into tablets  (b) Amount of binder from
sutantantially 2 (hereinafter briefly called a wet-granulation  to
substantially 4 weight percent relative 



process).                                     to L-ascorbic acid.    2
1,534,066                                        2 (c) Amouunt of
lubricant; from substantially  made by Aeromatic AG,Switzerland), Calmic
65 1 to substantially 7 percent relative to L-  (trade mark; made by Calmic
Engineering Co., ascorbic acid.                        England), Growmax
(tde mark; made by (d) Tensile strengh; no  less th   12.5  Fuji Powdal
Co., Japan) and Flowcoater 5       [err]
(trade mark; made by Feund Industries Co., Japan).
70 The present invention provides L-ascorbic    The granulating process
continues until the acid granules as a material suitable for the
proportion of the blinder has reahed from  sub- production of L-ascorbic
acid tablets and also  substantially 2 to substantially 4 weight percent
provides a process for producing such L-  relative to the L-ascorbic add
content. 10 ascorbic acid  granules. The invention further    As a second
step of the process  the result-  75 provides L-aorbic add tablets of high
L-  ing L-ascorbic acid granules are mixed with ascorbic acid content and
high mechanical  a lubricant and compressed into tablets. strength.
The lubricant may be, for instance, a stearate Further features and
advantages of this in-  (e.g. magnesium stearate, calciun  stearate or 15
vention appear from the following description  steaic acid) or corn starch.
80 of an embodiment of the present invention.     The amount and the kind
of  lubricant are As a first step of the process, the L-aic   optionally
decided on the basis of various acid granules are prepared in the following
lubricating compounds which are known per manner. L-ascorbic acid powder wi
passes  se,but  proportions of from sibstantially 1 to 20  through a
200-mesh screen is spray-coated with  substantially 7 weight percent
relative to L-  85 a solution of a binder under continuously       ascorbic
acid are recommanded and, in par- fluidising conditions.
ticular,additions of a total of .at least one Use is made of L-ascorbic
acid powder weight percent (relative to L-ascobic add) of which passes
trough a 200-mesh screen and  one or more stearates are most desired. 25
preferably not la than    w      pernt of   In accordance with the method
of this inven-  go which passes through a 325-mesh screen.By  tion, the
L-ascorbic acid powder is homo- "mesh" is meant that of W. S. Tyler
Standard,  geneously coated with a relatively  small and the term "powder"
includes both ground  amount of binder, and the L-ascorbic and unground
finely divided material.      add granules are substantially free from fine
As the  inder there may be mentioned  dusts of the raw material, have good
fluidity  95 water-soluble binder such as pregelatinised  and are easy to
mix wih o          ns . starch (e.g. pregelatinised corn starch and pre-
The L-ascorbic acid component in the granules gelatinised white potato
starch),                   remains stable, since, whereas moisture is
modified starch (see Code of Federal Regu - highly detrimental to
L-ascorbic acid, the 35 lotion (U.S.A.) 121,1031, a, b, c, d, e, f, g
granules obtained by the present process can 100 and h), water-soluble
celluloses (e g. hydroxy-  be coated with only a small amount of mois-
propyl-celluose,    hydroxymethyl-celullose,     ture-absorbing binder.
hydroxypropylmethyl-cellulose and carboxy-           The granules obtained
by the present method methyl-cellulose), polyvinylpyrrolidone, poly-  are
differentiated from the granules  obtained 40 vinyl alcohol, dextrin, gum
arabicum, and gela-  by the wet-granulating method in electron 105 tin,
organic solvent-soluble binders,such as  microscopic photographs. cellulose
derivatives (e.g. cellulose acetate      Various  features of the   st
nes phthalate,hydroxypropylmethyl- cellulose  combine to contribute to the
improvement of phthalate and ethyl-cellulose).            the final
L-ascorbic acid tablets. Thus, he tab- 45   As the solvent for preparing
the solution or lets  prepared from  the resulting L-ascorbic 110
suspension for spray-coating, there may be  acid granules are excellent in
terms of L- mentioned, for example, water, alcohols, (e.g. ascorbic acid
content and mechanical strength. methyl alcohol, ethyl alcohol and
isopropyl  In particular, the tablets can contain as high a (alcohol), and
acetone.                    content as from substantially 90 to substan- 50
The concentration of the binder in the sou   tilly 97.1 weit percetper
tablet of L- 115 tion or suspension for spray-coating is optional
ascorbic acid while  maintaining  a tensile but in practice ranges from
substantially 1 to  strength now lower than 12.5 [err]. In 



substantially 10 weight percent, and preferably    terms of L-ascorbic acid
content per tablet the from substantially 2 to substantially 8 weight range
is from substantially 100 substantially 55 percent.
2000 mg., more preferably from subsntially 120 The fluidised-bed
granulating  appaa   400 to substantially 600 mg. comprises a fluidised-bed
drying device fited In terms of disintegration, the tablets are with spray
means to inject a mist of a inder satisfatory in that the disintegration
time of in such a manner that the granulating  and  the tablets falls wihin
the requirement of the 60 drying operations may be accomplished in a
standard in  Japanese Pharmacopoeia, 8th 125 single apparatus. We mention,
by way, of Edition. example only,  apparatus known under the    The
following examples and tests are fur- names Glatt (trade mark; made by
Glatt AG, ther illustrative of is invention. In the ex- West Germany),
Aeromatic (trade mark; amples and tests, "part(s)" and "percent(s)"    3
1,534,066                                       3 are based on weight,
unless otherwise specified.  acid which passed through a 200-mesh screen,
55 The relationship between, the hardness and   4.5 weight percent of which
remained over. a the'tensile strength of a tablet is shown by the
250-mesh screen but 82.8 weight percent of following equation:
which passed through a 325-mesh screen, were sprayed under constant
agitation in a fluidised- bed granulator with a paste which had been  60 5
[err]                            prepared by gelatinising a 2.5 weight
percent aqueous suspension of white potato starch at [err] and cooling to
[err], until the coating wherein [err] stands for tensile strength, P for
amount of white potato starch had reached 2 haness, D for diameter, T for
thickness and   parts, followed by drying in situ. The product 65 [err] for
the ciular constant, respectively.   was then comminuted in a Fitz-mill
equipped For. practical use, tablets having not less  with a 1.5 mm-screen
to obtain ascorbic acid 10  than 12.5 kg/cn2 of.tensile strength are satis-
granules. factory.                                    (b) To 510 parts of
the granules prepared as above there were added 5. parts of mag-   70.
Example 1.               nesium stearate and 15 parts of corn starch, (a)
97 parts of ground powdery L-ascorbic  and, after mixing, the composition
was com- acid, which passed through a 200-mesh screen,  pressed to form a
530 mg. tablet. .15  4.5 weight percent of which was held back by a
250-mesh screen but 82.8 weight percent of    L-Ascorbic acid content: 94.3
weight percent which passed through a 325-mesh screen, were    Hardness:
10.0 kg..                      75 sprayed under constant agitation in a
fluidised-    Tensile strength: 15.2 kg/cm2. bed granulator with a paste
which had been 20  prepared by gelatinising a 5.0 weight percent
Example  3. aqueous suspension of corn starch at 850C.     (a) 96 parts of
ground powdery L-ascorbic and cooing to 50C, unil -the costing amount  acid
which passed through a 200-mesh screen, of sarch had reached 3 parts,
followed by dry-   4.5 weight percent of which was held back by  80 ing in
situ. The product was then comminuted   a 250-mesh screen but 82.8 weight
percent of 25  in a Fitz-mill (cf. Remington's Pbarmaceu-   which passed
through a 325-mesh screenwere tical Science,'Osol and Hover; Mack Publ.
sprayed under constant agitation ina fluidised- Co. 1975) equipped with a
1.0 mm-screen to  bed granulator with an aqueous solution of . 5.0 obtain
L-ascorbic acid. granules           weight percent of
hydroxypropylmethylcelu-  85 (b)-1 To 515 parts of the granules pre-  lose
until the coating amount of hydroxypro- 30  pared as above there were added
5 parts of  pylmethylceiuse had reached 4 parts, fol- magnesium  stearate
and 15 parts of corn  lowed by drying in:situ to obtain L-ascorbic starch,
and, after mixing, the composion was  acid-containing granules. compressed
to form a 535 mg. tablet .        (b) To 520 parts of the granules prepared
90 as above there were added 5 parts of mg- L-Ascorbic add content: 93.5
weight percent  nesium stearate and 15 parts of corn sarch, 35    Hardness:
12.1 kg.                        and, after mixing, the composition was con-
Tensile strength: .18.4 [err]           pressed to form a 540 mg. tablet. 



. (b)-2 To 515 .parts of.the granules pre-    L-Ascorbic add content: 92.6
weight percent  95 pared as above (a), there were added 5 parts
Hardness: 15.5 kg. of magnesium stearate, and, after mixing, the    Tensile
strength: 23.6 [err] 40 composition was compressed to form a 520 mg.
tablet.                                                Example 4. (a) 97
parts of ground, powdery L-ascorbic L-ascorbic add content: 96.2 weight
percent  add which passed through a 2O0-mesh screen, 100 Hardness: 11.5 kg.
4.5 wght. percent of which was held back by Tensile strength: 17.5 [err]
a 250-mesh. screen but 82.8 weight percent of which passed through a
325-mesh screen, were 45    (b)-3 To 515 parts of the granules pre-
sprayed under constant agitation in a fluidised- pared as above (a), there
were added parts  bed granulator with an alcoholic solution of 105 of
magnesium stearate and 30 parts of corn  4.0 weight percent of
ethykellulose until the starch, and, after mixing, the  composition was
coating amount of ethylcelluloe had reached 3 compressed to form a 550 mg.
tablet.      parts, followed by drying in situ to obtain L- ascorbic
add-containing. granules. 50   L-Ascorbic add content: 90.9 weight percent
Example 5.                  110 Hardness: 11.8 kg.
(a) L-A bic ad granules were obtained Tensile strength: 18.0. kg/cm2.
in the same manner as in Example 4 (a), but with the use of
hydroxypropylnethylcellulose Example 2.                  instead of ethyl
cellulose. (a) 98 parts of ground powdery L-ascorbic    (b) 515 parts of.
the granules prepared as 115    4
1,534,066                                      4 above (a)were compressed
in a similar manner  which passed through a 325-mesh screen, were 60 to
Example 1, (b)-l to form a 535 mg. tablet. sprayed under constant agitation
in a fluidised- bed granulator with a paste which had been L-Ascorbic add
content: 93.5 weight percent  prepared by gelatinising an 8 weight percent
Hardness: 12.2 kg.                      aqueous suspension of
pregelatinised modified 5    Tensile strength: 18.6 [err]           starch,
STA-RX  [err] (A. E. Staley Mfg. 65 Co., U.S.A.) at 85C and cooling to 50C.
Example 6..                tmiil the coating amount of the starch had (a)
97 parts of ground powdery L-ascorbic  reached 4 pa, followed by drying in
situ. acid with passed tough a 200-mesh screen,  The product was then
comminuted in a Fitz- 4.5 weght percent of which was held back by  mill
equipped with a 1.5 mm-screen to obtain  70 10 a 250-mesh screen but 82.8
weight percent of  L-ascorbic acid granules. which passed through a
325-mesh screen, were    (b) To 520 parts of the granules prepared sprayed
under constant agitation in a fluidised-  as above there were added 5 parts
of calcium bed granulator With a paste which had been  starate and 1.5 pats
of corn starch, and, after prepared by gelatinising a 3.0  weight percent
mixing, the composition was compressed to  75 15 aqueous suspension of
hydroxypyl starch  form a 540 mg. tablet. (described in the Code of Federal
Regulation  121,1031) at 70C and thereafter cooling to    L-Ascorbic add
content: 92.6 weight percent 50C, until the coating amount of hydroxy-
Hardness: 13.6 kg. propyl starch had reached 3 parts this was    Tensile
strength: 20.7 [err] 20  followed by drying in situ. The product was then
comminuted in a Fitz-mill provided with           Example 9
80 a 1.5 mm-screen to obtain L-ascorbic acid    (a) 98 parts of ground
powdery L-ascorbic granules.                                 acid which
passed through a 200-mesh screen, (b) To 515 pas of the gramies prepared
4.5  eight percent of which was held back 25  as above the  were added 5
parts of mag-  by a 250-mesh screen but 82.8 weight percent nesium stearate
and 15 parts of corn starch,  of which passed through a 325-mesh screen, 85
and, after mixing,the composition was com-  were sprayed under constant
agitation in  a pressed to form a 535 mg. tablet.           fluidilsed-bed
granulator with a past  which had been prepared:by gelatinising a 5.0
-weight L-Ascorbic acid conteat:.93.5 weight percent  percent aqueous
suspension  of corn  staich at 



30    Hardness: 12.3 kg.                     85C. and cooling to 50C until
the  caig  90 Tensile strength: 18.7 [err]          amount of sarch had
reached 2 parts, followed by drying in situ. The product was thn com-
Example 7                   minuted in a Fitz-mill equipped with a 1.0 (a)
96 parts of ground powdery L-ascorbic   mm-screen to yield L-ascorbic ad
granules. add which passed throgh a 200-mesh sreen,.   (b) To 510 parts of
the granules prepared  95 35  4.5 weight percent of which was held bak -by
as above there were added 5 parts of mag- a 250-mesh screen but 82.8 weight
percent of  neium- staerate, and, after miring, the com- which passed
through a 325-mesh screen, were  position was compressed to form a -515 mg.
sprayed under constt agitation in a fludised-  tablet. bed granulator with
a paste which had 40 prepared by gelatinising a 5.0 weight per-
L-Ascorbic acid content: 97.1 weight ercent 100 cent aqueous suspension of
corn starch  at    Hardness: 8.9 kg. [err] and cooling tO [err], until  the
coating    Tenile strength: 13.6 kg/cm2 amount of strch had reached 4
parts, followed by drying in situ. The product  s then com-
Test 1. 45 minuated in a Fitz-mill equipped with a 1.5  (A) Method
mm-screen to obtain L-ascorbic acid-granules. (b) To 520 parts of the
granules prepared    (i)-1  Preparation of granules                   105.
as above there were added 5 parts of calcium stearate and- 15parts of corn
srch,and, after    (a) Granules obtained by the present in- 50 ming, the
composition was compressed to          venion(ground powder waseployed)
form a 545 ing. tablet.                     Granule (l)-granules obtained
by Example . 3 (a) (granules containing about L-Ascorbic acid content: 92.6
weight percent          96% of L-ascorbic acid).  110 Hardness: 15.7 kg.
Granule (2)-granuls  obtained by Example Tensile strength: 23.9 [err].
1 (a) (granules containing sub- stantially 97%  of L-ascorbic Example  8.
add). (a) 96paas of ground powder L-ascorbic  Granule (3)-granules obtained
by Example 115 add which passed through a 200-mesh screen,             9
(a) (granules containing sub- 4.5 weight percent of which was held back by
stantially 98%  of L-ascorbic a 250-mesh screen but 82.8 weight percent of
add).    5                                      1,534,066
5 (b) Granules obtained by the wet-granula-  Granule (4)-granules which
contain substan- 20 tion method (ground powder was em-               tially
90 percent of L-ascorbic ployed)
add. Powdered L-ascorbic acid, which passed  Granule (5)-granules which
contain  sub- tough a 200-mh screen, 4.5 percent of
stanially  95  percent of L- which was held back by a 250-mesh screen
.  ascorbic acid.                25 and 82.8 percent of with passed through
a  Granule (6)-granules which contain  sub- 325-mesh screen, and
pregelatinised stach,               stantially  97 percent of L- Amicol
(trade mark) C (made by Nippon                  ascorbic acid. 10  Starch
Refining Co., Japan) were charged into the Pony Mixer (cf. Colloidal
Dispersions, Fisher, John Wiley & Sons Inc. 1953) and  (i)-2 Preparation of
tablets thoroughly mixed therin, 10 percent of water   The following
tabletting granules were coin-  30 was then added followed by massing (i.e.
form-  pressed in a rotary tablet machine (RTM- 15  ing a soft mass or
granules). The resulting  S36-2S, made by Kikusui Seisakusho Co., moistened
powder is forced through a 3.0 mm-  Japan) with 11.5 mm  flat-faced,
bevelled screen, dried overnight at [err], and then  edged punches and die
to obain 600 mg. tab- comminuted in a Fitz-mill equipped with a  lets.
35 1.5 mm-screen. Calcium    Silicon     Corn Tablets   Granules used
stearate   dioxide     starch 



(1)     Granule (2)   1.0%           -        5.0% (2)     Granule (1)
1.0%        -         3.0% (3)     Granule (2)       1.0%
3.0% (4)     Granule (3)      1.0%         -        3.0% (5)     Granule
(3)      1.0% (6)     Granule (4)      1.0%       1.0%       3.0% (7)
Granule (4)      1.0%        -         3.0%` (8)     Granule (5)      1.0%
1.0%       3.0% (9)     Granule (5)      1.0%         -        3.0% (10)
Granule (6)       1.0%      1.0%       3.0% (ii) Tests of strength of
tablets   (ii) Disintegration test Tablets .(1) to (10) were compressed
dia-    This was done according to the general test metrically in a
physical testing   strument  31 disintegration test of Japanese Pharmaco-
40  (Autograph (trade mark) IS-5000, made by  poeia 8th Edition with the
exception hat in Shiazu Seisakusho. Go., Japan) to measure  the present
test the attached disk was not used  50 their crushing strength  (see page
124 of Y;  and water was used as a solvent. Yamaguchi and Y. Nishimatsu:
Introduction    The requirement of the Japanese Pharmaco- to Rock
Mechanics, University Press of Tokyo  poeia is that the disintetion time of
the tab- 45  (1967)).                                   let should be not
longer than 30 minutes.    6
1,534,066                           6 (B) Results Tensile Tablet
L-Ascorbic acid   Troubles in   Hardness  strength    Disintegration number
content (%)       tabletting      (kg)     [err]     (minutes) (1)
substantially   No                12.2      .16.9.         .5.1 90.9. (2)
substantially   No                16.0       22.2.-        28.0 92.3 (3)
substantially   No                .12.5.     17.3.          9.7 93.2 (4)
substantially   No                 9.6       13.3           4.1 94.1 (5)
substantially   No                 9.1       12.6           4.3 97.1 (6)
substantially  pot free following,  6.0       8.3          26.0 86.4
Sticking. (7)     substantially   Sticking            5.7        7.9
26.1 87.3 (8)     substantially   Sticking           .4.9       6.8
3.3 91.4 (9)     substantially   Sticking   4.1               5.7
3.5 '90.5      Lamination (10)     substantially   Sticking,          2.8
3.9           0.6 93.2      Lamination From the. above tess, the tablets in
accord-  4. A method according to claim 2 or 3, ance with the process of
this invention are  wherein the concentration of the binder in the shown to
be advantageous in terms of the com-  soluin or suspension is  from
substantially 1 5 bination  of  tabletting  difficuty,  tensile  to
substantially 10 weight percent. strength, hardness and disintegration
time.    5. L-Asorbic acid tablets produced from  35 L-ascorbic acid
granules according to claim 1 WHAT WE CLAIM IS:-                  .   and
having the following characteristics: 1. L-Ascorbic  acid granules produced
by  (a) L-Ascorbic acid content from  substan- spray-coating L-ascorbic add
powder, which        tially 100 to substantially 2000 mg. per 10 passes
through a 200-mesh screen, with a         tablet, and its percentage in a
tablet being  40 solution or suspension of a pharmaceutically    from
substantially 90 to substantially 



acceptable binder under constant agitation in a  97.1 percen by weight.
fluidised-bed granulating apparatus until the  (b) Amont of a binder: from
substantially 2 amount of solid binder on the powder  has      to
substantially 4 weight per  relative 15 reached from substantially 2 to
substantially 4      to L-ascorbic acid.                      . 45 weight
percent relative to the L-ascorbic acid  (c) Amount of lubricant;
from'.substantially cont.                                        1 to
substantially 7 weight percent rela- 2. A method of producing L-ascorbic
add         tive to L-ascorbic acid. granules, which comprises
spray-coating L-  (d) Tensile strength: not less than  12.5 20 ascorbic
acid powder, which passes through a          [err].
50 200-mesh screen, with a solution or suspension  6. L-Ascorbic acid
tablets according to of a p             acceptable binder under  claim 5,
wherein the lubricant is a stearate. constant agitation in a fluidised-bed
granulat-    7. L-Ascorbic acid  tablets according to ing apparatus until
the amount of solid binder  claim  6, wherein the stearate is magnesium 25
on the powder has reached from substantially  stearare, calcium stearate or
stearic acid.  55 2 to substantially 4 weight percent relative to    8. A
process for producing granular L- the L-ascorbic acid content.
ascorbic adid withimproved tabletting qualities 3. A   method accoding to
aim 2, where-  characterised in that said process comprises in not less
than 50 weight percent of the L-  spray-coating L-ascorbic add powder,
which 30   ascorbic acid passes through a 325-mesh screen.  passes through
a 200-mesh screen,  with a 60    6
1,534,066                                        6 (B) Results Tensile
Tablet   L-Ascorbic acid   Troubles in   Hardness  strength
Disintegration number      content (%)      tabletting      (kg)    (kg/cm)
(minutes) (1)    substantially   No                 12.2      16.9
5.1 90.9 (2)     substantially   No                 16.0      22.2
28.0 92.3 (3)     substantially   No                 12.5      17.3
9.7 93.2 (4)     substantially   No                  9.6      13.3
4.1 94.1 (5)     substantially   No                  9.1      12.6
4.3 97.1 (6)     substantially  not free following,  6.0       8.3
26.0 86.4       Sticking (7)     substantially   Sticking            5.7
7.9          26.1 87.3 (8)     substantially   Sticking            4.9
6.8           3.3 91.4 (9)     substantially   Sticking            4.1
5.7           3.5 90.5      Lamination (10)     substantially   Sticking,
2.8       3.9           0.6 93.2      Lamination From the above tess, the
tablets in accord  4. A method according to claim  2 or 3, ance with the
process of this invention are  wherein the concentration of the binder in
the shown to be advantageous in terms of the com-  solution or suspension
is from substantially 1 5 bination  of  tabletting  difficulty,  tensile
to substantially 10 weight percent. strength, hardness and disintegration
time.    5. L-Ascorbic acid tablets produced from  35 L-ascorbic acid
granules according to claim 1 WHAT WE CLAIM  IS:-                      and
having the following characteristics: 1. L-Ascorbic acid granules produced
by  (a) L-Ascorbic acid content: from substan- spray-coating L-ascorbic
acid powder, which    tially 100 to substantially 2000 mg. per 10 passes
through a 200-mesh sceen, with a         tablet, and its percentage in a
tablet being  40 solution or suspension of a pharmaceutically   from
substanrially  90 to substantially 



acceptable binder under constant agitation in a  97.1 percent by weight.
fluidised-bed granulating apparatus until the  (b) Amount of a binder: from
substantially 2 amount of solid binder on the powder has        to
subsntially 4 weight percent relative 15 reached from substaintially 2 to
substantially 4  to L-ascorbic acid.                    45 weight percent
relative to the L-ascorbic acid  (c) Amount of lubricant; from
substantially content.                                        1 to
substantially 7 weight percent rela- 2. A method of producing L-ascorbic
acid     tive to L-ascorbic acid. granules, which comprises spray-coating
L-  (d) Tensile strength: not less than  12.5 20 ascorbic acid powder,
which passes through a     kg/cm2.                               50
200-mesh screen, with a solution or suspension  6. L-Ascorbic acid tablets
according to of a pharmaceutically acceptable blinder under  claim 5,
wherein the lubricant is a stearate. constant agitation in a fluidised-bed
granulat-    7. L-Ascorbic acid  tablets according to ing apparatus until
the amount of solid binder  claim  6, wherein the stearate is magnesium 25
on the powder has reached from substantially  stearate, calcium stearate or
stearic acid.  55 2 to substantially 4 weight percent relative to    8. A
process for producing granular L- the L-asorbic acid content.
ascorbic acid with improved tabletting qualities 3. A method accoding to
claim 2, where-  characterised in that said process comprises in not less
than 50 weight percent of the L-  spray-coating L-ascorbic acid powder,
which 30  ascorbic acid passes through a 325-mesh screen.  passes through a
200-mesh screen, with a 60    7
1,34,066                                        7 solution or  suspension
containing substan-   10. L-Ascorbic acid granules substantially tially 1
to substantially 10 weight percent of a  -as herein described with
reference to any of binder while said powdery L-ascorbic acid is  the
spedific examples.                   25 constantly agitated in
fluidised-bed granulat-    11. L-Ascorbic acid tablets substantially as 5
ing apparatus until the amout of the binder  herein described with
reference to any of the has readied substantially 2 to substantially 4
speciic examples. weight percent relative to L-ascorbic acid.   12. A
method of producing L-Asoorbic 9. A process for producing a pharmaceu-
granules  substantially as herein  described  30 tical product in tablet
form which contains a  with reference to any of the specific examples. 10
high amount of L-ascorbic acid, characterised  13. A  method of producing
L-Ascorbic in that said process comprises spray-coating  tablets
substantially  as  herein  described L-ascorbic acid powder, which passes
through  with reference to any of the specific examples a 200-mesh screen,
with a solution or suspen-    14. L-Ascorbic granules or tablets made by
35 son containing substantially 1 to substantially  a method or process as
claimed in any of 15  10 weight percent of a binder while said  Claims 2 to
4, 8, 9, 12 and 13. powdery L-ascorbic acid is constantly agitated in
fluidised-bed granulating apparatus until the        ELKINGTON & FIFE,
amount of the binder has reached substantially      Chartered Patent
Agents, 2 to substantially 4 weight percent relative to           Hligh
Holborn House, 20  L-ascorbic acid, and compressing the resultant
52/54 High Holiorn, granular L-ascorbic acid mixed with a lubri-
London, WCIV 6SH. cant  into tablets.
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