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CLAIMS:

1. A reactor for forming a plurality of fully coated particles having solid cores, the
reactor comprising:

a reactor vessel configured to receive particles;

a gas phase coating mechanism configured to selectively introduce pulses of gas
phase materials that form a coating on the pariicles;

a sieve located within the reactor vessel; and

a forcing means configured to force the pariicles through the sieve in use,

wherein the sieve is configured to deagglomerate any particle aggregates formed

in the reactor vessel upon forcing of the particles by the forcing means through the sieve.

2. A reactor according to Claim 1 wherein the forcing means is or includes: shaking,
tapping, oscillating, tumbling, horizontal rotation, periodic displacement of the sieve,
centrifugal force, sonic vibration, ultrasonic vibration, vacuum, air column, pressure
gradient, gas flow, brushing, gravitational or a combination thereof.

3. A reactor according to Claim 1 or Claim 2 wherein the forcing means is integrated
with the reactor vessel and is or includes ultrasonic vibration such that the vessel and sieve
act as a sonic siffer.

4. A reactor according {o any preceding claim wherein the forcing means includes a

forcing aid to aid in forcing the particles through the sieve in use.

5. A reactor according to Claim 4 wherein the forcing aid is or includes: brush, balls,

scraper, spatula, paddie, air jet, or a combination thereof.

8. A reactor according to any preceding claim wherein the ratio of the size of particles

{o the sieve mesh size is about 1:2.

7. A reactor according (o any preceding claim further including a plurality of sieves
iocated within the reactor vessel, each sieve having progressively finer meshes in the
direction of forceable movement of the particles.

8. A reactor according to any preceding claim wherein the reactor vessel includes
more than one reactor chamber, the sieve being located between each neighbouring

reacior chamber, the gas phase coating mechanism being configured to selectively
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introduce one or more pulses of gas phase material {o the particies in one or each reactor

chamber.

9. A reactor according to Claim 8 further including a particle position changing means
configured to action movement of the particles from one physical space in the reactor {o
another {o permit subsequent forcing of the particles through the sigve.

10. A reactor according to Claim 9 wherein the particle position changing means is a
movement member configured o physically move sach of the reactor chambers so as to
switch places of the reactor chambers.

11. A reactor according to Claim 10 wherein the movement member is configured to

rotate the reactor chambers along a single axis to swilch places of the reactor chambers.

12. A reactor according to Claim 10 wherein the movement member is configured {o

switch places of the reactor chambers without rotation of the reactor chambers.

13. A reactor according to any one of Claims 10 to 12 wherein each reactor chamber
includes a sieve located on an intermediate surface, the intermediate surface being located
between neighbouring reactor chambers upon switching of their places so that a sieve is

located between the reactor chambers at any given time.

14, A reactor according to Claim 9 wherein the particle position changing means is a
particle transport mechanism configured fo fransport the particies between each of the

reactor chambers.

15. A reactor according to Claim 14 wherein the particle transport mechanism is or

includes: airflow, physical transportation mechanism or a combination thereof.

18. A reactor according to Claim 9 wherein the particle position changing means
includes a movement member according to any one of Claims 10 io 13 and a particle

transport mechanism according to Claim 14 or Claim 15.

17. A reactor according to any one of Claims 8 to 16 further including a stop means
positioned relative to the or each sieve to selectively prevent passing of the particles

through the sieve into a neighbouring reactor chamber.
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18. A reactor according to Claim 17 wherein the stop means is or includes: a physical

stop, an airflow, or a combination thereof.

18. A reactor according to any preceding claim wherein the forcing means is configured
{o force the particles through the sieve after each pulse or cycle of puises of gas phase

materials provided by the gas phase coating mechanism.

20. A reactor according to any one of Claims 1 to 18 whersin the forcing means is
configured {o force the particles through the sieve after a plurality of pulses of gas phase

materials is provided by the gas phase coating mechanism.

21. A reactor according to any preceding claim wherein the gas phase coating
mechanism incorporates one of the following gas phase coating technigues: atomic layer
deposition (ALD), atomic layer epitaxy (ALE), molecular layer deposition {(MLD), molecular
layer epitaxy (MLE), chemical vapor deposition (CVD), atomic layer CVD, molecular layer
CVD, physical vapor deposition (FVD), sputtering PVD, reactive sputtering PVD,

evaporation PVD, binary reaction sequence chemistry.

22. A method of forming fully coated particles comprising the steps of:

iy providing a plurality of particles intoc a gas phase coating reactor;

i} subjecting those particles to pulses of gas phase materials by a gas phase
coating technique so as to coat the particles;

i) forcing the coated particles through a sieve within the reactor to deaggiomerate
any particle aggregates formed during step il); and

iv) repeating steps i) and iii) to form particies with a solid core, the solid core being

fully enclosed by the coating formed by the gas phase coating technique.

23. A method according to Claim 22 wherein step i) includes applying a single puise
or cycle of pulses of gas phase material to form an initial layer on the particles and step i)
includes forcing the particles through the sieve after each pulse or cycle of pulses of gas

phase material applied in step il).

24, A plurality of fully coated particles comprising:

a plurality of particles each having a solid core, the solid core being fully enclosed
by a coating, the plurality of fully coated particles being obtainable according to a method
comprising the steps of:

iy providing a plurdlity of particles into a gas phase coating reactor;
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i) subjecting those particles o pulses of gas phase materials by a gas phase
ceating technique so as o coat the particles;

i) forcing the particles through a sieve within the reactor to deagglomerate any
particle aggregates formed during step i}, and

iv} repeating steps i} and iii} to form particies with a solid core, the solid core being

fully enclosed by a coating formed by the gas phase coating technigue.

25. A plurality of fully coated particles according to Claim 24 wherein the weight-,
number-, or surface area-, based mean diameter of the solid cores is between about 10

nm and about 700 pm.

25. A plurality of fully coated particles according to Claim 25 wherein the diameter is

between about 1 um and about 50 pm.

27. A plurality of fully coated particles according to any one of Claims 24 to 26 wherein

the coating has a total thickness of between about 0.5 nm and about 2 um.

28. A plurality of fully coated particles according to any one of Claims 24 to 27 wherein

the coating comprises an inorganic material.

29. A plurality of fully coated particles according te Claim 28 wherein the coating

comprises one or more metal-containing, or metalioid-containing compounds.

30. A plurality of fully coated particles according to Claim 28 wherein the compounds

comprise a hydroxide and/or an oxide.

31. A plurality of fully coated particles according to any one of Claims 24 to 30 wherein

the solid cores comprise a biologically active agent.

32. A plurality of fully coated particles accerding to Claim 31 wherein the solid cores

consist essentially of biologically active agent.

33. A plurality of fully coated particles according to Claim 32 wherein the solid cores
comprise biologically active agent in admixiure with one or more pharmaceutically-

acceptable excipient, adjuvant, diluent or carrier.
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34. A plurality of fully coated particles according to Claim 33 whersin the

carrier/excipient material is sugar or sugar alcohol.

35. A plurality of fully coated particles according to any one of Claims 24 to 30 wherein

the cores do not comprise a biclogically active agent.

26. A plurality of fully coated particles according to any one of Claims 24 to 35 wherein

the cores comprise a pH modifving agent.

37. A plurality of fuily coated particles according to any one of Claims 31 to 34 wherein
the biologically active agent is select from an analgesic, an anaesthetic, an anti-ADHD
agent, an anorectics agent, an antiaddictives agent, an antibacterial agent, an
antimicrobial agent, an antifungal agent, an antiviral agent, an antiparasitic agent, an
antiprotozoal agent, an anthelminic, an ectoparasiticide, a vaccing, an anticancer agent,
an antimetabolite, an alkylating agent, an antineoplastic agent, a topoisomerase, an
immunomodulator, an immunostimulant, an immunosuppressant, an anabolic stercid, an
anticoagulant agent, an antiplatelets agent, an anticonvulsant agent, an antidementia
agent, an antidepressant agent, an antidote, an antihyperlipidemic agent, an antigout
agent, an antimalarial, an antimigraine agent, an anti-inflammatory agent, an antiparkinson
agent, an antipruritic agent, an antipsoriatic agent, an antiemetic, an anti-obesity agent, an
anthelmintic, an anti-arrhythmic agent, an antiasthma agent, an antibiotic, an anticoagulant,
an antidepressant, an antidiabetic agent, an antiepileptic, an antifibrinolylic agent, an
antihemorrhagic agent, an antihistamine, an antitussive, an antihypertensive agent, an
antimuscarinic agent, an antimycobacterial agent, an antioxidant ageni, an antipsychotic
agent, an antipyretic, an antirheumatic agent, an antiarrhythmic agent, an anxioclytic agent,
an aphrodisiac, a cardiac glycoside, a cardiac stimulant, an entheogen, an entactogen, an
euphoriant, an orexigenic, an antithyroid agent, an anxiolytic sedative, a hypnotic, a
neurcleptic, an astringent, a bacteriostaiic agent, a beta biocker, a calcium channel blocker,
an ACE inhibitor, a angictensin [l receptor antagonist, a renin inhibitor, a beta-
adrencceptor blocking agent, a blood product, a biood substitule, a bronchodilator, a
cardiac inotropic agent, a chemotherapeutic, a coagulant, a corticosteroid, a cough
suppressant, a diuretic, a deliriant, an expectorant, a fertility agent, a sex hormone, a mood
stabilizer, @ mucolytic, a neuroprotective, a nootropic, a neurotoxin, a dopaminergic, an
antiparkinsonian agent, a free radical scavenging agemnt, a growth factor, a fibrate, a bile
acid sequesirants, a cicatrizant, a glucocorticoid, a mineralcorticoid, a haemostatic, a
hallucinogen, a hypothalamic-pituifary hormone, an immunological agent, a laxative agent,

a antidiarrhoeals agent, a lipid regulating agent, & musce relaxant, 2
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parasympathomimetic, a parathyroid calcitonin, a serenic, a statin, a stimulant, a
wakefulness-promoting agent, a decongestant, a dietary mineral, a biphosphenate, a
coughmedicine, an ophthamological, an oniological, a H1 antagonist, a H2 antagonist, a
proton pump inhibitor, a prostagiandin, a radio-pharmaceutical, a hormone, a sedative, an
anti-allergic agent, an appetite stimulant, an anoretic, a steroid, a sympathomimetic, a
frombolvtic, a thyroid agent, a vaccing, a vasodilator, a xanthine, an erectile dysfunction
improvement agent, a gastrointestinal agent, a histamine recepltor antagonist, a keratolviic,
an antianginal agent, a non-steroidal antiinflammatory agent, a COX-2 inhibitor, a
leukotriene inhibitor, a macrolide, a NSAID, a nutritional agent, an opioid analgesic, an
opioid antagonist, a potassium channel activator, a protease inhibitor, an antiosteoporosis
agent, an antiobesity agent, a cognition enhancer, an antiurinary incontinence agent, a
nutritional oil, an antibenign prostate hypertrophy agent, an essential fatty acid, a non-
essential falty acid, a cviokine, a peptidomimetic, a peptide, a profein, a
radiopharmaceutical, a senctherapeutic, a toxoid, a serum, an antibody, a nucleoside, a
nucleotide, a vitamin, a portion of genetic material, a nucleic acid, or a mixture of any of

these.

38. A plurality of fully coated particles according to any one of Claims 31 to 34 wherein
the biologically active agent is selected from all-irans retinoic acid {fretinoin), alprazolam,
allopurinol, amicdarone, amlodipine, asparaginase, astemizole, atenolol, azacitidine,
azathioprine, azelatine, beclomethasone, bendamustine, bleomycin, budesonide,
buprenorphineg, butalbital, capecitabine, carbamazepine, carbidopa, carboplatin,
cefotaxime, cephalexin, chlorambucil, cholestyramine, ciprofloxacin, cisapride, cisplatin,
clarithromycin, cionazepam, clozapine, cyclophosphamide, cyclosporin, cytarabine,
dacarbazine, dactinomycin, dauncrubicin, diazepam, dicicfenac sodium, digoxin,
dipyridamoie, divalproex, dobutamine, docetaxel, doxorubicin, doxazosin, enalapril,
epirubicin, erlotinib, estradiol, etodolac, etoposide, everolimus, famotiding, felodipine,
fentanyl citrate, fexofenadine, filgrastim, finasteride, fluconazole, flunisolide, fluorouracil,
flurbiprofen, fluralaner, fluvoxamine, furosemide, gemcitabine, glipizide, gliburide,
ibuprofen, ifosfamide, imatinib, indomethacin, irinctecan, isosorbide dinitrate, isotretinoin,
isradipineg, itraconazole, ketoconazole, ketoprofen, lamotrigine, lansoprazole, loperamide,
loratadine, lorazepam, lovastatin, medroxyprogesterone, mefenamic acid, mercapiopurine,
mesna, mesthotrexate, methylprednisclone, midazolam, mitomycin, mitoxantrone,
moxidecting, mometasone, nabumelone, naproxen, nicergoline, nifediping, norfloxacin,
omeprazole, oxaliplatin, paciitaxel, phenyloin, piroxicam, procarbazine, quinapril, ramiprii,

risperidone, rituximab, sertraline, simvastatin, sulindac, sunitinib, temsirolimus, terbinafine,
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terfenadine, thioguanineg, trastuzumab, triamcinolone, valproic acid, vinblastine, vincristine,
vinorelbine, zolpidem, or pharmaceutically acceptable salls of any of these.

38. A pharmaceutical composition comprising a pharmacologically-effective amount of
a biologically active agent in the form of a plurality of fully coated particles according to
any one of Claims 31 to 38, wherein the coating is configured to enable a therapautically

effective controlled or delayed release of the drug from the pharmaceutical composition.

40. A pharmaceutical or velerinary formulation comprising a pharmaceutical
composition according to Claim 39 and a pharmaceutically-acceptable or veterinary-

acceptable adjuvant, diluent or carrier.



