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The effect of single direct compnssion mhicles or 
thir binary bland6 cm 641# physical properties of 
#Samine hydmchlorida tablets was iavestigatQd. The 
pum clnq has very poor f l a d  and carpzx9ssicm 
characteristics. 

direct caapmssion vehSclc to yield a flawable com- 
pressible mix. Tablets of high physical atandards were 
produoed w i t h  single vehicles such as A v i c e l  PH 101, 
Calutab and hrhydraus lactose, USP zespectively. ch the 

to prpduct thiclaine hydrochloride tablets w i t h  goo6 
physical characteristics. The tabletting prapsrty of 
each of the vloatisfactory veNcle was iaapmved by 
blaading w i t h  a vehicle that has good tabletting 

proptrty. 
and fr iabi l i ty  of the compressed tablets w a s  derived. 
There was no direct zvlatianship be- the hardness and 

It neddad not less than 79% w/w of a 

Caotrary, llSithar SmRX l ~ r r  ' ~ ~ P ~ s s  could ba US& 

A n  exponential relationship between hardnass 

disintegration of t2'm tablets. 
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500 UDEALA AND A L Y  

Tim advantages of direct cocnpressiara as a simple and 
advanced tabletting IzchnLque have been widely reviewed 

(1, 2). Qb of the many attributes of the diract CQC 
praeaioa method i s  the elimination o f  sapat phyeico- 

chemical intemctiorm w h i c h  might occur during tha wet 
granulation pmcess (3, 4). "bere is increased product 

only blending and compressioa. When a cohesive, active 
drug carotitutes a large proportioa of the tablet 
fonsula, the direct caapreasioa vehicle fac i l i tabe  
prodPCtion by prolsoting flow. Hendarsoll end B~URQ (5) 
stated that no single material has al l  the attributes of 

an ideal dilcect caaprcsesion eacipiant. Ncrerthelesa, 
some of  these axcipients serve more than orw function ln  

a tablet f o m u l ~ .  Kwan and niloscwich (6) evaluated 

mylose as a direct ca~pmsrian vehicle and found that 

grant. Vehicles which do not show vursatility In 

physical propelcties are tmpmed upon through blrulding 
with other trehicles that posseas the desired property, 
Hicrofine cellulose (7) A v i c e l  (81, umylose V ( 7 )  

rrtability s ince  the direct txJmpressicta method invol~ar 

it m l d  fUlCkbX3 a filler, 1ubricWt a;lad di8hb-  

aahydroys laCm dicaldm phO8phb dihydrab, 

directly canpressible 8tarch ( 8 )  and spray dried lactose 
have been evaluated for tabletting either as single oc 
b w  b1-d~. fn their study O f  physical anb Charical 
stability of th5.anine hydrochloride tablets prepared 

tablets were soft and friable, 
with €&lcompress, shah and -0 ( 9 )  foumt that the 

present invwstigation was designed to evaluate 
thrs physical propructies of thiamine hydrochloride tablet. 
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DIRECTLY COMPRESSED THIAMINE HYDROCHLORIDE TABLETS 501 

prepared w i t h  either single of binary blends of same 
direct canpression vehicles. 

EXPERIMENTAL 

~aterials: ~hiamine hydmxhloride' represented the 
active cawtituent. 
included A v i c e l  PH 10i2, Anhydrous lactose, USP , 
c~lutabQ,  STAR-^ 1500~ end pscanpmss 4 . m s i m  

The direct compression vehicles 
3 

6 stearate and stearic add , were used as lubricants, 

- Methods: 
size, btuk daaslty, packaging fraction and angle of 
repose m ~ e  waluated according to well known techniques. 
The Rzix for cmpressiopp was fomulated to contain 1 part 

of thlamine hpdrocnloridh, 4-20 parts of a given single 
vehicle or binary blend of d b c t  canpression vehicles 
and 0.5% w/w of either loagnesiuea stearate or stearic a d d  

as lubricant. An F3 stagre pun& tabletting ma- was 

usad far canpressing tablets of 250 mg average weight and 
9.75 + 0 .a  lllp diameter using previously reported 
nmthod (8) .  

produced w i t h  each mix. The hardness of the tablets was 

measured w i t h  Emeka hardness testern while the disintu- 
gration test apparatus1, 
was determined with a ~ochar friabilatorI' while the 
tablet thidaJRss was dettrarined using Baty dial 
micrametes 0 

%%e pbsical standards such as man partlcle 

Altogether 300 tablets per bat& w e r e  

The friability of the tablets 

X I 1  

RESULTS AND DISCUSSION 

The physical charactaristics of the purrt drug and 
the vehicles are presented in Table I. Thiamine 
hydrochloride powder has a higb angle of repose and 
would be expected to have poor f low characteristics, 
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UDEALA AND ALY 502 

TABU3 1 Some Physical Characteristics of Powdered 
TW,amine Hydrochloride and Direct Carpression 
Excipienta 

‘phi- Ela 180.48 1.546 0.67 0.4366 64000 

A v i c e l b  82 099 1,502 0,355 0.236 40.00 

1.683 0,559 0,332 40.00 
hnhydrwsb 
Lactose USP 185.07 

Celutabb 342 058 1,720 0.683 0.397 31058 

S T A E G ~ ~  11302% 1.544 0.668 0.4326 28-30 

Olccwpressb 280.75 2.215 0,903 0,4076 35.36 

a. Mean of 5 Determinations 

b. Data obtained on the physical properties 
of the vehicles are fran ref. 8. 

Ideally, ths properties of tablets cocspressed w i t h  

either single cc binary blends of vehicles should be 

canpared w i t h  control tablets produced w i t h  looX of the 
lubricated pure drug substance, However, such control 
tablets could not be produced using either the tablet- 
titag machine or a hydraulic pmss. 
very poor canpressioa characteristics of thiamine 

hydroch10xA.de. A reasonable approach was to use thoge 

tablets produced with the bast poasible caacentration 

This was dm to the 
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DIRECTLY COMPRESSED THIAMINE HYDROCHLORIDE TABLETS 503 

URiforraitYof tablets: 

The #eight unifonaity of the compressed tablets was 
evaluated accorcling to the specifications of Bop, 1980, 

The Uniforaaity of thidcness w h i c h  is M additicmaz 
cantrol for ensuring reproauc~il i ty  in tablet 
dipensiais (11) was deterlaindl. ~ 0 t h  ehe single 
vehicles and the binary blend of vehicles produced 
udfom tablets BS cam be observed in  Tables 2a & b, 

Although L d c  et al (12) described Avicel as a vehicle 
w h i c h  bas just aderquate flaw properties, the result 
shows that its aSrttm= w i t h  thiamine hydmchloride has 
good flow properties which h p m s  with increase in 
AtnCel ~ t r a t i o n .  The effect of A d c e l  on f l a w  is 
attrihtable to the glidant property of th is  type of 

cellulose (13). Thiamine hydrochloride tablets could 
not be axupressed with STAFbx 3500 alum. 
* findings of BoMs anB Lerk (14) who stated that. 

t h i s  mhicle bas poor tabletting properties. Tablets of 
good quality were however obtained by blenaing ST-x 
1500 and A v i c e l  PH 101 in a 1:l ratio. Nan uaiforar 
tablet batches were produced w i t h  1:3 blend of Qnhydzvnrs 

1:3 ratio with a l l  other vehicles produGed good -letso 

m s  calf- 

lactose and STAR-X 15000 A blend O f  A d C d  in 1:l 01: 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

4/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



5 04 UDEALA AND ALY 

25 

20 

'*! 6 15 
2 
v1 

z 
P 
I 

10 

5 

x /-% 

a0 a5 90 
Conc. % wlw 

P%g 1. Effect of patying concentrations of single 
vehicle6 ~1 the hardness of directly co~prersad 
&Laaim hydracNoride tablets 
krg: 0 A v i ~ e l ,  S m - 6 8 ,  A Caltrtab and 

0 Anhydrous lactose. 

Hardness and porosiw 

The effect of varying concentretians of single or 
bkrary blends of vehicles an -8s is Shawn in Pigs.  

1 and 2. The hardness of the tablets wdls SQIW to be 
mainly dependent an the concentration and type of the 

single or binary blend of vehicle. Tablets prepared 
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DIRECTLY COMPRESSED THIAMINE HYDROCHLORIDE TABLETS 505 

20 

15 
F! 

E 

E 

2 
Y) v) 

0 

I 10 

5 -  

- 

- 

- 

80 85 90 

Conc. % wiw 

Pig 2. E f f e c t  of varybq concentrationrr of 1:1 
binary blend of Avicel and named vehicles m 
the hardness of thiamine hydrochloride tablets 

Key: x Ekompress, 0 Anhydrous lactose 

w i t h  Avicel alans yielded the higbst hardness profile. 
A simi lar  result was obtained by Richnaan at a1 (15) 

who investigated glyceyl trinitrate tablets prepared 
with A v f c e l .  Tbe high hardness profile of these 

tablets was attributed to the match-stick like bundles 
of nlcrocrystalline cellulose w h i c h  easily bond upaa 
slight canpresslun. 'Ilh ntmeroug hydrogen bad8 ~ l l  the 

molecule also cartribute to boading eud hence to the 
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5 06 UDEALA AND ALY 

m a l l  hardness of the tablets, llhe tablets which 

cantained Anhydrous lactose as vehicle also showed good 

hardness profile. 
BatuyiauS (16) and Mendell (1 1 mspecti~ly. Oooa hard 

tablets were producsd with Celutab as vehicle. Tablets 
produced w i t h  th ls  vehicle are known to harden further 
w i t h  tigle ( 8 )  Fig. 2 shows that tablets produced w i t h  

birsarJ( blends of vehicles possessed better lmrdnessr 
profi le  than tablets produced w i t h  a l l  the single 
vehicles accept A v i c e l .  A t  90% w/w cancentration of 
vehicle the it1 blend of A v i c e l  w i t h  Celutab, Anhydrotw 

lactose, -press respectively yicldad tablets that 

were wery close to each other in hardness. The tablets 
caataining a blend of A v i c e t l  and SWFt-x as vehicle 
possessed a 1-l: hardtae~s. llhir, however would be 
considezed an Improvement since tbiimim hydrochloride 
tablets could not be campmosed with STAR-x alone, 

This canfinas the findings of 

ma porosity, c of a tablet caapsed of more than 
two CampanentS is given by (17) 

( = 1 - P B i e  Eq. 1 

where PB is the bulk density of the tablet calculatud 
fraJl its weight and dLaeasioRIB, xi is  weight fraction 
of material and Pi is its tn#e density. The 
porosity of the tablets formulated w i t h  the different 
single and binary blends of vehicles w a s  calculatad 
on the basis ob Equation 1. Rwt values obtained were 

present& in Table 2. A plot of the hardness of the 
tsrblets, H vs the calculated porosity an a bsmi-log 
scale Its sham in Pig. 3. A good linear rorlakbnskip 
exists  between porosity and tablet hardness and thus 
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50 7 DIRECTLY COMPRESSED THIAMINE HYDROCHLORIDE TABLETS 

confomu to the empirical fonnula of Duckworth for 
hardness: (18): 

H Ro e ~ p (  k b ) o  E q o  2 

w h e r e  Ho is tbe absolute hardness of a tablet a t  

porosity zer~ and k is a ccmstant. The porosity, 

pararpletar in Eq, 1 above. Thus Eq. 2 asstlames the 

fanr 

5XA E;qm 2 m y  be replaced by the tern mpmating this 

tcOg H .I log €Io - W2.303 1 - PB ) Eq. 3 
pi 

( 
!!!he h3.k density Ps of the hblet is derived froa, 

the tablet weight and volusle. If a tablet is 
campressed Uith a single vehicle, A, the equation 

*ere P is the Lye density of the vehicle A atad thus 

W P  mpmsents VA, the true volume of the vahicle; v0 
is the bulk volme of the tablet and 10096 represents 
tmi9, The equation then assumes the fonr 

The hardness or cmshirzg strength of a tablet depends 
on the solid -tent rather than the void fractim or 
porcsity, If tbe porosity fraction is reaKlved froln the 
tablet w h i c h  constitutes arre whole, w h a t  is left i s  the 
fraction contributbg to Me tablet hamhess, 
ia effected in Eq. 5 above, the following expression 
results: 
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5 10 UDEALA AND ALY 

pis 3. kithimtic-log relationship bebeen the pomslty and hardness of thiamine 
hydtochloride tablets directly cunpressed w i t h  varying concentrations of 
different single vehicles 

?kyr 0 Avicel, X Emcanpress, Calutab and Ohhydrotan  lacbse 

which them reduce to 

log H - log Ho 

S i n c e  the vehicle, A was caapressed under fixed 

E q o  7 

compressiosrr force, the change In volume i s  a factor of 
change in the weight of the 0Onttibut;lng vehicle and 
therefore 

10g H 1Og Ho - y/20303 wA - E q o  8 
W 

Eqo 9 1 or log kf - log Ho - w2.303 

where C is weight fractian of  &e vehicle used for 
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DIRECTLY COMPRESSED THIAMINE HYDROCHLORIDE TABLETS 5 11 

caap-sing the tablets to a hambaess of H and Ho i s  

the absolute hardness of the tabletcoragressed frm 
the vehicle alone at the CaGlPregsion force used, A 

plot of log H vs thc recipmcal of the per cent 
vehicle concentration in a tablet fowula is presented 

in Fig. 4. 

axpressed w i t h  single dinect ccmpressiosr vehicles are 
presented in Table 3. !&! data obtained by Sakr et al 

The values of Ho ernd K for tablets 

( 2 9 )  f W  directly coatpms~d with Eq, 9. ‘ f h  

tion is that Eq. 9 is applicable~ S t a t i s t i c a l  

analysis of the hardness and comcentration data shows 
that K is equal to the pgcking fraction ‘rpf of a e  
vehicle. 

Friability of tablets: 

A graph of friability vs concentration of single 

the tablets prepared w i t h  each of the vehicles accept 

anhydmm lactose possessed acceptable friability of 
4% when a daianm ccmemtration of 80% w/w of the 

vehicle was present in the tablet fonaula, A t  an 
optimum coacentratim of 90% w/w of each vehicle, the 

friability of #e tablets was reduced to 1% or less. 
Fig. 6 shaws that a l r l  blend of A v i c e l  w i t h  any other 
pehicle impmed the friability of  the tablets, 
sOrXw/w concentratian of the binary blends the 
friability of the tablets were no Mgher than 3%. 
Ebwever, tablets coatahhag STAR-% in the blend were 
8 U l  very friable. This however is considered an 
inpmvement s h c e  no tablets could be produced w i t h  

STARrlt alum. The I:1 blends did not produce friable 
tablets when 90% w/w concentration of vehicle was used 

direct c#aaPreSSiOn ~ h i c l e s  is sham in 50 All 

A t  
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5 12 UDEALA AND ALY 

F i g  4. f a g  H as a function of l / C  (reciprocal % cone.) as g l m  

Key: Avicel, x Dwmprass, A Celutab end o Anhydroucl lactose 
TI: for tetracycline hydrochloride tablets compressed directly frcr 
a, Avicsl, S, S t x b x  and Su, sugartab. Data obtained f m  ref. 19. 

Eq. 9. 

TAB= 3: Calculated Values of Ho and K for 
Different TNamine Hydrochloride Tablets 
Fomulated w i t h  90.46% w/w Single  Vehicles 

#o 
Vehicle mug2 K 

Avicel 250.18 

Anhydrous Lactose USP 19.05 

celutab 14.79 
S'FARX w 

EhcaaprrrSO 19095 

~- ~~ 

3.455 

3 041 

2034 - 
2022 
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DIRECTLY COMPRESSED THIAMINE HYDROCHLORIDE TABLETS 513 

TABfE 43 Experllaental Values of Fw (96) and ICf for 
'€hicamism Hydrochloride T a b l e t s  Fonmulated 
w i t h  90.46% w/w Single Vehicles. 

l o w 0  

10000 
6.76 - 
5.012 

15 

10 

5 

Conc. % wlw 

fig 50 E f f e c t  O f  c a ~ C ~ ~ t r a t i ~ n ~  oi 
sAngle vehicles an the friability 
(loss % w/w) of dlructly cappressed 
thiaainc hydrochloride tablets 
Key: see Fig 10 
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5 14 UDEALA AND ALY 

80 85 90 
Cam. % wlw 

F5g 6. Effect of varying carcentrations of 2ri binary 
blends of Avicel Qnd named vehicle8 on the 
friability (loss X w/w) of directly campressed 
~~ hydrochloride tablets 
lhyr a - 2 .  

for caapressixq the tablets, 
f r iab i l i ty  obtained w i t h  tablets produced w i t h  A v i c e l /  

anhydrous lactose blend wm 1.5%. At this level of 
vehicle cmcentratian, the haxdneas characteristics of 
tablets prepared with the 1:l blend nay be arranged as 
A v i c e l / C e l u t a b , A v i c e ~ ~ ~ * s ~ A ~ ~ l / ~ ~ ~  3 

lactose Avicel/STAR-x. The nature of the friability 
vs vehicle Concentratkm curves suggests that a direct 

relationship exists between log friability and concen- 
tration of the vehicles. 

expressed as 

Indeed the highest 

This relationship can be 

log P 1- Fw - Kf C Eq, 10 
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DIRECTLY COMPRESSED THIAMINE HYDROCHLORIDE TABLETS 515 

80 85 
Conc. % wtw 

90 

Rlg 7. h g  friability (losa X w/w) as a functiaa of t h ~  correntratian C 
X of ccntributing vehicle according to Eq. 10 for thi- 
hydra&lori& tablets directly canpressed w i t h  varying concum- 
tratioar of dif ferent  vehicles 

b y :  seelFig.1 

where F and PW isre friabilfties of tablets cartainiag 
rmy e t a 1  concentration, C and a lMtFng 
concentratian W nespectively of a given ve?dcle, 'If fa  
a constant, Fw may vary BS the concentration of 
vehicle between zero and the arinimura required to obtain 
a C Q A P ~ S S ,  A plot of log P vs C is presented in 

a vehicle concentration of 66% w h ,  the values of Pw 
and Kf respectivelp are presented in  !Pable 5, In 
practice, tablets could not be compressed with 66% w/w 

and lawer cmcentratian of the direct CaODpEGssian 

vlehicles, 'phe friability at this concentration can 
therefom be assurned to be equal to the value a t  zero 

P i g o  7, The bb-t d t h  ordiner- fields Fwo A t  
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516 UDEALA AND ALY 

T A B U  5: Ejq.>er4oBntal and Calculated V a l u e s  of Ho 
and K for a3ianinc Hydrochloride T a b l e t s  
EWmulated w i t h  90.46% w/w Single Vehicles 

A v i c e l  25.061 0,096 0. 12 0.88 

0.32 0.92 
Aahydroue 

Lactose USP 10.965 0.25 

celutab 14.125 0,0992 0.215 0.94 

W ~ ~ S S  17,789 0.992 0.12 0.897 

a Kb = K x Kf, which have been calculated frat 
equations 9 & 10. See the text 

cancentration of vehicle. Equations 9 and 10 have! a 

comm factor: which is me concentraticm of the vehicle. 
Therefore both hardness and friability can occur i n  a 
single expressicm such as 

log H = log Ho - K b / l o g  F P  Eq. 11 

A p l o t  log H vs l/log FJP is presented in Fig. 8. 

The experinental, cdiculated values for K' and their 

correlation coefficients are presented in Table 5. 

Ekcept for anhydrous lactose, the values obtained for 
Fi0 are close to the values obtalned earlier on 
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DIRECTLY COMPRESSED THIAMINE HYDROCHLORIDE TABLETS 517 

I 

0" 
-I 

I S 

0.5 1 .o 1.5 2.0 

pis 8. hardness (HI aa a itolctitn of reciprocal log friability ladex of 
thiamine hydrochlorld. tablets dkbctly capmamad with varying 
carcentrations of different vehicles. S for salicylamide date 
obtainsd fraa ref. 19: a,Avicel; a, Celutab and e, Docomprass. 

K a y 1  S e e P i g i  

Disinteuration: 

The d i S i n t e g ~ t i ~  tim far the v a r w  tablets 
were presented in Tables 2a & b. A l l  sbgle vehicles 
except Raccmpss yielded tablets that conformed to 
the 8.P. disintegration test. An increase in vehicle 
concentration in Me case of Avicel enhanced 

disintegraticm. When bcompress is present i n  colbcen- 
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UDEALA AND ALY 518 

tration higher #an 85% w/w, the! tablets obtained 
failed the disintegration test. 
on disintegratian, the single vehicles may be arxanged 

Ch the basis of effect 

as 
Avkel/Celutab> Anhy. lactose/Rncmpxess 

A t  a cancentration o f  85% w/w, a 121 blend o f  
Avicel w i t h  either anhydrous lactose or Celutab 

produced tablets with good disintegration time. Above 
this cancentration the tablets failed the disintegra- 
tian time. Above this concentration the tablets 
failed the disintegraticm test .  QI the cmtrary, a 
blend of A v i c e l  w i t h  either STAB-% or Earcorapress 

produced satisfactory tablets a t  a l l  concecnCrations. 
Tbe good dlskrtegrating property of STAR-x i s  well 

luaown and it i s  not surprising that a blend of this 
vehicle and Avicel yielded tablets w i t h  the best 

disintegrating property. The contribution of Adcel 

in tablets containing bxxtnpress greatly improved 
their disintegration. "his was probably due to the 

fact that fibrous A v i c e l  w h i c h  takes in  liquid by a 
wick- actbn separated the more canpact structure of 
EhlcoappTess* 

the blends can be arranged in the following order: 
Q1 the basis of effect on disintsgratian 

Thiamine hydrochloride powdtv was found to 
possess bad flow properties such that no less than 

79% w/' of dimct compression vehicle was needed to 
impart good f l a w  properties. Single vehicles s w h  as 
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DIRECTLY COMPRESSED THIAMINE HYDROCHLORIDE TABLETS 519 

A v i c e l  PH 101, Celutab and a n h y d ~ ~ ~ ~ ~  cellulose, USP 
were found suitable for compressing the drug into 
tablets. A blend of either of the vehicleas in a 1:l 

ratio with A v i c e l  produced good tablets. QI the other 

hatad a blend of Avicel w i t h  either Mhrydrous lactose 
(1:3) or STIIRx (1:3) proved the best vehicle for this 
c h q .  m all cases, a good linear relaticinship 
betxeen hardness and friability was established, 

We are indebted to E. #endell Coo, fnc. U.S.A. 

and FMC, Cnrporation, U.S.A., for their free gi f ts  

Of ppdex Ppcampmss and A v i c e l  respectively, 

1. 

2. 

3. 

4. 

5. 

6. 

I. 

11. 

I I I O  

Roche Hg. (Ltd.1 hgos, N i g e r i a  

L(wc Corparatiaa, A v i c e l  h p t .  Pannsylvania USA 

Shiffield U r n ,  N.L., 07083 USA. 

E p  Wendell C o o  - 0 ,  USA0 

Slaley Hg. c o o  III. USA. 

E o  ?k& N e J o  USA, 

W S ~  Na- Ltd., UmrpoOl, U e K o  

Erweka - Apparatabeau, W e 1  HTB. 28 Wo Gcraway 

Hodel 120 - 1206, Baty Co. Ltd., Susseuc, U.K. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

4/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



5 20 UDEALA AND ALY 

40 mid,  66, 1409 (1977). 

10. BruMdbeat, J.E., Mitchell, A.C. and O'RQILlly, W.J., 

11. Sdtt, A.M., A.M. Kassem, A.A. Azilr, A.H. Shalaby, 

A-t. J o  Ph9nao Sdo, 47, 592 (1966). 

Canad- JO Pharaa. 

16. Baa;rYias, HA., lbld, 55, 727 (1966) 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

4/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



D I R E C T L Y  COMPRESSED T H I A M I N E  HYDROCHLORIDE T A B L E T S  521 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

4/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.




