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Tablo 4. Pasticla Sizo Values for Hypromellose and Progelatinzed Starch Filling using dispensing head BZ produced an average RSD of 2.05%. The individual RSDs ranged from
To evaluato the offect of powder chamcteristics, d sing heads, and tap s — ; 11 2.74% 10 3.18%. Thero was no comrelation between the tap frequency and the fill weight variation {Figure 14)
frequencies on filling different  excipients of a target fill weight of 1 mg using an 4 = e L‘—*
Xcalodose® 600 powder micro-dosing system. 30.88 ym T 'S The fill times using dispensing head BZ varied consilerably between the different tap frequencies. As shown in
i ! : Figure 15, at 10 Hz the fl time staited ot app and 1o ovar 40 s of the
Pregelatinized Starch 1670 pm £2.10 pm 150.8 ym i & ; a0, end of the Rling procass. This disparky in fil tme i atibuted fo o of tho [ d starch In the
Background LIS £ — ing head. This was confirmed during emptying of the dispensing lmdai&urprmsm as a spaluln
o X - was required to break apar the czke of material that had formed. The 15 Hz and 20 Hz filling trials did not
2 Detyrwred Vobrr e exhibit any p dueto paclion inside the di ing head (Figure 15).
The Xcelodose® 600 powder micro-dasing system delivers pawder directly Into o o e Tt (L S
hard gelatin capsule by lled tapping of a dispensing head, I is typically used o4 I ik s e e, =
to place unformulated aclive Ingredients directly into " *first in Figure 4. Dispanzing Head FP Figure &. Dispensing Head DL L gl = Rt 2 : u
human” studies. This system is capable of reproducibly dosing weights as small as E P il | 1 i
100 g when using sutable materials and o filling Dispensing head BZ has 163-0.2 mm holes, dispensing head DZ has 195-0.3 mm holes, | 1 Figura &.; Hypramelloss Fill Weight Laing BZ Eigtre 02 Hy promebions Fll Times 1='ng B2 3
i -0.3 holes. , - . H
Thi abak; 15 Sontol 1e o of el s bewiencad by i Soyeicel & = dispensing head P has 41.0.4 mm hales, and dispensing head DL has 22-0.3 mm R “;ﬁ EE B e Using tho DZ dispensing head, the average RSD for the 3 frequencies increased to 4.10%. The individual =
of the powders and the configuration of the Xcelodose® conditions, In In addition (o the hole size and number, the configuration of the screen relative to the RS5Ds ranged from 3,82% to 4.02% and showed hao trend with the tap frequency (Figure 10) g
geneml, freely flowing materizls filed ot low weights (0.1mg-50mg) require a dispensing head s variable. As shown in figure 5, the screen ks locawd n! the boﬂnm of Figure 8. Particle Size Distribution of Hypromellese B
dispensing head that restricts the flow. Conversely, o paorry ﬂtmim material at the canical dispensing head and is 3 mm in diameter. The g heads The fill times wero consistent throughait tha procass indicating litln to no compaction! bridging accurred.
higher waights (+100mg) requires o less . The hava the scroen located higher and provide o larger screen dameter of 9.5 mm. This P Oy Vikama The fill times also when compared o dispensing head BZ (Figure 11). [
dispensing mduunmﬂydai«nnlmdeﬁmby\mlnndmr.wbyhishricnldamd difference impacts the extent of malerial compaction, which can cause poor flaw of the S — PR = I ——= = ==
simiar moterials and fll weights. material during dispensing. i ] j ] B e
- i
T et o Lorloratarel tha - dhience. of the ummmmm waight vﬂrkﬂbn, Other § o 2 e f and tha fraction of the target weight at which the i N | et =[], Figure 14. Pregelatintzed Starch Fill Weights using B2 Figure 15, Pregelatinized Starch Fill Timea uwaing BZ
two excipients were selected for avaluatk Xcelodose® changes from “fast” filing mode to “slow” also influence the variabilty in ol 1) T i
These excipients were chasen for their difference in flow mpmlau while muhl.mnh'lg weight. For the purposes of this study, the frequency was evaluated; hawever, the change T T T T 5 % 2o &= &= = = 3 e Filling using dispensing head DL produced an nvemgn fil RSD of 2.02%. The individual RSDs ranged from
a similar particle size distribution. Each excipient was filled at a target woight of 1.0 from *fast" to *stow” mode was kept constant ot 0.7 mg of 1.0 mg. P Dot 40 i il 2.01% 10 3.08%. There was no the tap fro y and the fill weight variation (Figure 16).
my using four different dispensing heads and varying tapping frequencies.  The o z i frriy : %
dispensing head was kept continually full of exciplent during the filing process. The The materials chasen for the evaluatian are as follows (Table 1): Figure 7. Particls Size Dishiibution of Pragelatinized Starch | — g The fill imes using dispensing head DL increased slightly over time but no trend was observed with respect to
weight and tme to achiove the tamget weight were monitored for each capsule Flowabilty was. i by feet o ining the smallest orifice of the Flewdex dovica i EE,,E} C | s 1ap frequency. (Figure 17).
produced. Tablo 1. Materials Evalusted thmugh which both materials would pass. Using a balance, the weight gain over tine during e 2 s g |
- = i material flow was measured. The slope of the line generaled during the flow was used to P W & B OB oW @ W wm W M f
1t shotdd be noted that undor nomal operating conditions, capsule fil weights which Mol EHED RIS delerming the flow of tho material par unt time. For hypromeliase, the flow rale was found to e kot

he 138 g/lsecond. For pregelatinized starch, the flow rate was found to be 23.6 g/second. The
{flow tests wero performed in triplizate using a constant velume of material in each trial.
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soxcgpl bl aen nched ierancabis Tojectd Al PN weulis exiicec o) H; hocel E5 Premkam LV Figuro 10. Hypromeilose Fill Weights Using DZ Figurs 11, Hypromeliose FIll Times Using DZ
Using the FP dispensing head, the average RSD for the 3 frequencies increased 1o 4.74%, The individua!
REDs ranged from 3.00% to 5.77% and showed a trend of decreasing RSDs with increasing tap frequency

(Fiure 12).

the standard deviation calculation. For the purpases of this study, oll capsule USPIER
weights were included with the exception of fallures due to capsule opening, closing,
and other pon-filling retated occumrences.
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Pregelatinized Starch Starch 1500

Both materials were characterized using the following tests (Table 2)

The Ml times were very consistent throughout the process Ittle to no P bridging
jTabia2CharactarzationTes's, = v - s { using oll 4 disp et it tharemall occurred.  The fill times also decreased in comparison to the times when using di
= Y 1 ensing i hawever,
ffe=t EiCganent ATty screen opening and screen phmnnl in dispensing head DL resulted in excessive material [rSEds 2 atai D2 (PRI, 135
Buik and Tap Density ‘1I'sp Density Meter Model Vankel hfuﬂ“iﬁ-";‘; i d from the A summary of the dala collected is 121 n — Figure 18, Pregelatinized Starch Flll Weights using DL Figure 17. Pregelatinzed Starch Fill Times tsaing DL
0700 shawn in Table -
15 e 5 e Tt i3
Particle Sizs LS 12 320 Particle Siz: Beckmnn Coutter 1 == = : -
s P ko Table 5. Summary of Hypromaliosa Trials _uif =l e T — = Conclusions
— : = fo— i
Flowability Flowdex Model 21-101-050 Hanson Research Dispensing Tap Frequency Average Fill | Fill Weght RED . | Avemge Time to £ : X Az i ] o . .
Head {Hz) Waight (mg) (%) Fill (sec) f ! i I : - Optinal conditions for achieving a fill weight of 1 mg for poorly flowing malerials such as hypromeliose are
AL ) iy gose! A e e larger surface area screens with small openings (such as BZ). The tap frequency did not have a noticeabla
Bulk densities wers measured by pouring A known weight of powder slowly into a 52 10 0.980 1108 11855 Ires = T ﬁbﬁth@Hi! o effect on the accuracy of the il weight or stabilkty of fill time.
graduaied cylinder and calculating the mass per unit volume. Tap densities were BZ 15 0.077 1.000 10225 085 . =) - - :
moasured by tapping the oyl uril a stable volume wes achieved and Bz = s T P i HETT 5 Optimal conditions for mchieving & fil weight of 1.0 mg for more freely flowing materials such as
calculating the mass per unit volume. The compressibilly index was calculaled by dividing . - b TR e e e e T e T T T o Tt i T iy pregelatinzed starch are smaller diamoter screens with larger openings (such os DL) using moderate tap
the difference between the tap and buk densities by the tap density x 100, The results are DZ 10 1.037 3.030 5.822 S e Capmis st M‘":?"gimmﬁl rg tap fmn”ﬂ Hzﬂ“?:‘ﬂ = small screen opening resulted in compaction!
bridgi ma! and increa: lmes as process progressed.
Figure 1. Xceladosa 800 powdar micro-dastmy yatem presented in Tablo 3. DZ 15 0.097 3015 8.250 Figure 12. Hypromellose Fill Weights Using FP Figure 13. Hypromallose FIll Times Using FP
DZ 20 1.028 4.821 G.061 A relationship is seen between filling tme and the precision of capsules weights, particularly with poor;
Pregelatinzed starch was evaluated using only 2 heads since those with the larger open areas flowing hyprometiose. Use of smaller dispensing heads (with lower flow miles) results in longer I tim hu{
" - r es) res r es
S 5 g s e o e s b i & T o) | AT Coiis e[ Loty vel e e TS [ e e
accommodale a variety of fil materials. Dis; heads used in this ovaluation Index EE: it L - PERD. In both e 5
are designated as BZ, DZ, FP, and DL (Figures 2, 3, 4, 5, respectivaly), = — FP 20 1.000 3.691 5.580 ) cases, ﬁiww*umbkwd‘ with namow A criteria will smaller surface area
Hypromellose 0410 0.504 205% Tabile 6. Summary of Progelatinized Starch Trials screens and smalier le!;l:ﬂ openings to achleve low reject mies. This transiates into longer Mling times. If
i: ® - : ; = the accepiance criteria for the fill weights are widened or higher reject rates can be tolerated, lamer screen
Pregelatinized 0577 0.012 200% Dispensing Head | | Tap Frequency Average Fill Fill Wm;!hl RED | AverageTime to Fill
ke Of the three dispansing heads evaluated, the B2 head produced the lowest average rolative {Hz) Weight (mg) | (%) (aec) SIES¥ Bk obeniiys can ba Ll & acceieruic The oy ffocess. -
standard devistion (RSD) of 1.53%. This average was based on the indivedual RSDs of the P BZ ST | 10 = 0.080 WA | E g = 10
10 Hz, 15 Hz. and 20 Hz samples. The individual REDs ranged from 1.20% o 1.98% and did A i £
Panticle sizes of the materials wors generated using o dry powder feeder system on the ot follow a trend relsted to the tap frequency, The il weights are presented in Figurs 8. BZ 15 0,982 3478 7.082 References
Beckman Coutter light scattering anatyzer. The optical model used was the Fmunhofer BZ 20 0.008 2730 7.708
and tho tesults are shown In table 4 and figures B and 7. Althaugh the fil weights were consistent, ﬂwkf‘: ;:“u: xfmﬁﬂ;:ﬂﬂﬂmmfgw S0 T R oot T +"Xeelodose™ product brochura, nccessed Oct. 4, 2007, from cepaugel. et
process suggesting some compaction or bridging o e the dispensi . - - =Geneml Chapter <1174> Powder Flow, Unwad'SfulsnthmpMn Vol. 30, United States Pharmaco In
] : [E::m lh? bnann!r!? n:m h‘; filing process, lhbu il W:; :;n:;mmn B ;ﬂ 10 mmm- A DL 15 0.861 3.058 7.018 Rockvile, 2007. o
u i pe erd of the run, the s increased to betwoen saconda (Figura 0). =J. K. Prescati and R. A. Bamum. On Powder Flowabiltty. Ph utical Techn ?
lspensing spens DL 20 0.671 2.785 6.725 sit Yn, ! ty. Pharmacautical ology 24: 60-84 (2000)
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