Quantitative and Miniaturized Assessment of External Lubrication to Reduce Tooling Adhesion in Early Formulation Development
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ABSTRACT

s To assess the effect of exiemally applied magnesiom steamte lubnemi on the
comprzssion ol unldbmcaal refmdan Blads with min-losling an @ devekpment sale
rodpry bablel press

Abethod: Honlbaicated adbesive fomsalation blends (sobiol i MOC 401 g0 7:3 wiah folic
acid 1% i a chemsenl rscer) were compeessed in duplicate with less than 100y russ on an
imstrumentad railiry prisss (Piceola) al 20 pm under imprission Rrmess wp b 56 % 10°
WP, External khrication was spplicd by volumetric B of magnesivm stsimale poader
ol I g per howr indo s ventun system with mitrogen at 200 p=i do deliver fluidized mopnesmm
stearmle poveder directly ento the punch faoes and die during operation of the rotary press.
Pumich tips were examaned (Scalar USE, MATLAH, HPLC malysis of nasaies pwith image
analvais afber o minimum of 200 revolutions of the press 10 quastify the o of powder
whhered W the bindmg. Dhasolutxm prodiles ol the luboeated fole aced tablas wens
compared fo eses dizsolution relardstion.

Kesulis: Ejetion Forees., as o meosure of punch sdhesion, were reduced from = 3000 in
some ases 10 bekow 1HIN on avernge with the spplication of < 0.6% ectemally applied
magnesinm stearate. Moreover residue malysis of the upper pusches shoved that less thas
ch 13% povder remned on the posches afier external lubeication as conirasted wiil
5.8 - 100 post sompression For intemally blendad, Tuhrcatad tables, Infillng of
aress of the embossing was reduced sfler compression with extemal lubrication, Chemical
analvsis confirmed s sintistically significant drop i folic acid tracer on the panch foces
after extomal lubrigation.

Conchminam: A muerial sparing process b auantily the sflzetivenss ol sxtemally applicd
lubmeimts 1o prevent aticking L tooling under s

s for roliey comy
developed. RBemoving o portion of moagnesiem slearate from the blead and sppheing it o
the tooling inlerfaoe improves the effeotivencss of the lubricant in reducing adhesion.

Wade

INTRODUCTION

Extemal lubrication lechnology hes e polential benefil 1o improve hardness md redoce
tooling sdiesion of inblets under manufacture, Commercialized and validated systems such
i the Eetron of the Kilwsai External Lubsication System (ELS-P1 ) are svailable for GMP
acture on laper rolary ayalema; the el uses

an clesiraatatic chargs b hokd
Iubmicand Glms ko the upper punches. pricr o compression. Hovwever, development-ssale
proof-of-concept exlemal lubrication lechnologies For Fmiled materinl is lscking,

Mlindatunzed toolang min on & solary teblet press semented with extemal spray kibocation
e el o Thes sty to cheegd cm The mrreic stickings of Hends amd the degree 1o which
thal slickinee may he preventad with Tabrcimts, B vs 8 toal b probe the elfacti
different levels of blend lwbhricstion within smd on tablcls while conserving APL Adhesive
bends with snd without & chemizal trocer md with varving kevels of lobrican were un at
ligh speeds For sufficient bong perieds of tme o simulaie nomeal production. The effect of
externally applicd mignesium slral an comprzssan wis s

eses 0

s Cuasdify md evaluste the effect ca gpection Forces and sticking on tooling fices
s Examine the wiiliey of o disgscstic tool o peobe potentinl ssues for sticking in
formealntions

ME

ODOLOC

amd Canypression

poswder hlesds cach comsistmg of 200 (PHIO2) mnd sorhitel (USE) with falic
oebd 1% as & chembesl tecer (Table 1) were us unlebancated or witl vardous amounis of
magnasium slcards i a lubriciml, Compression was performed in duplicale on i
m=tremenbed rotany press (Pieocla ) with less than 100y For & minimsm of 400 revolubions
al 20 epin. External lubrication was applied by Beeding fluidized mignesium slemte m
nitrogan (input regulated m 21 psial e 2g per hour using & ventun system dinectly ondo
punch surfpees (Figuee 13 The wpper snd lower punch tips were examaned under o portable
mitneops cimern i the depres ol surfiss covermge (llming) was quantilicd by image
analvsis of digilal scans with o MATLAB program. The results were compared with the
Folic acid conlend of the rrsate of @ch wolng fme by HFLC, Dissclution profiles of the
lubricated vs. non bebrigoied tahlets wore alse compared.
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perlormed wsing a sististical software package (VI 5.0, SBAS Instilmie)
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RESULTS AND DISCUSSION

i by External Lulb
The sdm of the ¥ s o examane the degree o which extemally applied hecation
meay reduce matenal wlhesson with adheave e 1o tabled tealmg. A dhowm in Figues 2 (a)
thrcargh (AL snalysis of varises (AMOVA) of the teoling serfme covernge, ejection forse and
reeovered punch rinsstes siratified 1o either with or without externally applied hbrication
showed thet sticking or filming was sististically significantly reduced with eoiemal lebrication
i all cases for hoth tablets with and withour istemally bleaded miges s siewse. The o level
Fire inedusen v el B 0,100 0 conaklaratiom of the small cample swe

Figure= 3 and | slong with Tables 3 and 4 also mdizated that a combmation of both mismal and
extemally applied lubrication can produce symergistic effeots in reducing tooling adhesion.

Figure 2 ANOVA for compression eiker witk or withsut exermal lnbeicmdon
fa) Efechion force, lewer (FFA1: p-008F @) Ffeotion forve, nppernlF 387 prob- 0,05}
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L - ® e = i

fek Rimeate, lewer{F4 52 prob-@,64) O} Rinwaie, mppere(F 737 prok- 000)

[ s Upper aml Lawer T
LA, 6 summarize e upper and lower panch Gice i
recovered pusel rinsale data for before and alfber exiemal lubne

improvement ol panch sticking with sxlemal labmication between the upper and lier pundh i

slatistically significant with kas adhesion oceurming on the lower punches in ol coses. The

resulis are consistend with the indusirinl experien<e that tooling ndhesion ocours less frequently

o the lever punches.

Toble 3-Represemturive digitol microvenpic images wieal fir image mealysis of e

tap mape amalysiy and Asvay sf rimsares of spper pumohes before external lwbrication
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Figure 4-Saavvioatly sigeifcanr matchead responss (78% sorblof)
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Inflisence of Burficce Labrlcamt Level on DHsadutlion Profile

Slight b sietistioally significant desolulion retardation & chserved al cordy Limepoint
(Figure 31 Bosod on sprwy rale comtrol of 1g 4o d.5g 450 rotations ond mseming all of the
lubmieind siered solely 1o the 4 sets of toling. ke maximun coemally appled bbb
Ioad s (6% The nesults sugesst thid @ @ hydrophobic compenent 1o the el
surfacs may change the welting and dissohstion,
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Touling Adbesion — Evaluating Differemce with Extermal Labrication
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CONCLUSIONS

Sricking pamseularly ca the small scale 10 embossang s 8 st sign of poleatially poor
tablet quality and production Tailure on scale wp, Faetion forees together with image
analysis of kwer punches are effetive in sscerfaining adhesion Bewes, Image malvsis
appears 1o be & moee sensdive asd direct measure of the sticking pickisg potesial for
upper pmch control.  Imaging of woling faces revealed materinl pdbesion that was not
detesied by gestion Foree kevals (= 100

Extemally applicd lubrication reduces punch surfeee coverage. ejection forces mnd
recovered chiemical nnsie levels: all mdicaiors of the degree of punch adbesion.
Removing a partion ol magneiem stearate Trom the hlend and spplying il o the leoling
mberfacs improves the sffwtiveness of the bncmd n reducing tooling adhesion, The
relative amound of magnesiom stearate applied bo the imside snd optside of a tablel should
be rationalized. eg. by the miio of surface ares relabive do ablet mess and the Mow
properses of the blesd, 10 maximae the procesing capabilioy and sunimize dissolution
retandalym,
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