
 اىَقذٍخ

 اىنشٌبد. ٗاىحجٍجبد اىَسبحٍق فً اىَسزخذٍخ ريل ػِ ٍخزيفخ رقٍْبد اىصيجخ اىجٍلارٍِ مجس٘لاد فً اىنشٌبد ٍوء ٌزطيت     

 اسزخذاً رٌ اىذساسخ ٕزٓ فً. اىسطح ٗخصبئص ٍخزيف شنو ٗىٖب( ٍٍنشُٗ 1400 - 000) اىحجٌ فً أمجش رنُ٘ ٍب ػبدح

 ى٘حظذ اىزً اى٘صُ اخزلافبد اسرجطذ. اىصيجخ اىجٍلارٍِ مجس٘لاد فً اىنشٌبد رؼجئخ ىَحبمبح MacropacTM ثشّبٍج

 .اىزجشٌجٍخ ثبىقٍبسبد اىَحبمبح أداح ثبسزخذاً

 رجشٌجً

 أحبدي خيظ رٌ. اىطجقبد ٍزؼذدح مشٌٗخ ث٘صخ 15 ٗ اىنسْذسٌٗشك ثثق جٖبص ثبسزخذاً اىنشٌبد ٍِ ٍجَ٘ػخ رحضٍش رٌ     

 ،( أٌشىْذا ، FMC Biopolymer) AvicelTM PH101 ٗ( اىَزحذح اىََينخ ، Lactochem) اىلامز٘ص اىٍٖذساد

 فشُ فً ػيٍٖب اىحص٘ه رٌ اىزً اىنشٌبد رجفٍف رٌ. اىَ٘ثق ثبػزجبسٓ اىَبء ٍغ Hobart اىن٘امت خلاط فً 1: 1 ثْسجخ

 ٍوء رٌ(. 2 ٗ 1 اىشنو اّظش) Scion image software ثشّبٍج ثبسزخذاً ٗاىشنو اىحجٌ ر٘صٌؼبد رقٌٍٍ رىل ثؼذ رٌ. فشاؽ

 رؼجئخ آىخ ثبسزخذاً 3 ٗ 2 ٗ 1 ٗ 0 ثأحجبً اىصيجخ اىجٍلارٍِ مجس٘لاد فً( ٌٍ 1.2-1.0) اىنشٌبد حجٌ ٍِ ٗاحذ جضء

 .اىٍذٌٗخ اىنجس٘ىخ

 اىزؼجئخ ىذساسبد.(. 3 اىشنو اّظش) اىَصْؼخ ىزيل اىحجٌ ّفس ٍِ اىنشٌبد رؼجئخ ىَحبمبح MacropacTM اسزخذاً رٌ     

 .ShapeBuilderTM ثبسزخذاً اىنشٌبد رصٌٍَ رٌ ، اىحسبثٍخ

 ٗاىَْبقشخ اىْزبئج

 ٍَبثيخ ارجبٕبد إىى اىؼَيٍخ اىزجبسة ٗرجبسة اىَحبمبح رجبسة فً ى٘حظذ اىزً اى٘صُ رؼجئخ فً الاخزلافبد أشبسد      

 ٍحبمبح٪  اىزارٍخ اىسٍش مبّذ ، ٍ٘حذ ثٍئٍ حجٌ ثبسزخذاً ، رىل ٍٗغ. اىنجس٘ىخ حجٌ رقيٍو ٍغ( CV)٪  اىزجبٌِ ٍؼبٍو ىضٌبدح

 أي) اىَحبمبح ػَيٍبد فً الأشنبه ٗر٘صٌغ اىحجٍجبد حجٌ ٍقبٌٍس ثزضٍَِ(. 1 اىجذٗه اّظش) اىزجشٌجٍخ اىقٌٍ ٍِ ثنثٍش أقو

 ريل ٍِ CVs٪ اقزشثذ ،( ىيؼشض الأدّى اىحذ/  ىيط٘ه الأقصى اىحذ=  AR حٍث ، AR ، الاسرفبع إىى اىؼشض ّسجخ

 .اىؼَيٍخ ثبىزجبسة اىخبصخ

 ىحجٌ اىَْبسجخ اىخٍبساد ارخبر ػْذ خبصخ   ، اىنشٌبد مجس٘لاد ٍوء َّزجخ فً قٍَخ أداح أّٔ MacropacTM أثجذ ىقذ

 .اىَْزظَخ غٍش الأشنبه رؼجئخ ىَحبمبح الأداح ٕزٓ ثبسزخذاً اىجحث ٍِ ٍضٌذ إجشاء ٌزٌ. اىحجٍجبد ٗشنو

 

Introduction 

     Filling of pellets into hard gelatin capsules requires different techniques from those used 

for powders and granules. Pellets are usually larger in size (800 – 1400 μm) and have 

different shape and surface properties. In this study MacropacTM software was used to 

simulate the packing of pellets into hard gelatin capsules. Weight variations observed using 

the simulation tool were correlated with experimental measurements.  

Experimental 

     A batch of pellets was prepared using an Alexanderwerk extruder and a 15 inch cross-

hatched plate spheronizer. Lactose monohydrate (Lactochem, UK) and AvicelTM 

PH101(FMC Biopolymer, Ireland), in 1:1 ratio were mixed in a Hobart planetary mixer 



with water as the binder. The pellets obtained were dried in a vacuum oven. Size and shape 

distributions were then evaluated using Scion image software® (see Fig.1&2). One size 

fraction of the pellets (1.0-1.2mm) was filled into hard gelatin capsules of sizes 0, 1, 2 and 3 

using a manual capsule filling machine.  

     MacropacTM was used to simulate the packing of pellets of similar size to those 

manufactured (see Fig. 3.). For computational packing studies, pellets were designed using 

ShapeBuilderTM. 

Results and Discussion 

      Fill weight variations observed in simulation experiments and those of practical 

experiments indicated similar trends of increasing coefficient of variation (%CV) with 

decreasing capsule size. However, using uniform pellet size, the simulated %CVs were 

much smaller than experimental values (see Table 1). By including measures of pellet size 

and shape distribution in the simulations (i.e. aspect ratio, AR, where AR = Max. Length / 

Min. Breadth), the % CVs approached those of practical experiments.  

MacropacTM has proved to be a valuable tool in modelling capsule filling of pellets, 

especially when appropriate choices of pellet size and shape are made. Further research 

with this tool for simulating packing of irregular shapes is being carried out. 


