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FORM 7A 

THE PATENTS ACT, 1970 

& THE PATENT RULES, 2003 

REPRESENTATION FOR OPPOSITION TO GRANT OF PATENT 

Section 25(1) and Rule 55 

We, The Delhi Network of Positive People and Mr. Ganesh Acharya hereby give 

representation by way notice of opposition to the grant of patent in respect of Indian 

Patent Application number 202017005443, titled “long- acting formulations”, 

dated 07.02.2020, published on 06.03.2020 , filed by Janssen Pharmaceutical NV 

on the following grounds:  

1. Section 25(1)(e)- That the invention claimed is obvious and clearly does not 

involve any inventive step;  

2. Section 25(1)(f)- That the subject matter of the claims of the complete 

specification is not an invention within the meaning of this Act, or is not 

patentable under this Act;  

3. Section 25(1)(g)- That the complete specification does not sufficiently and 

clearly describe the invention or the method by which it is to be performed;  

4. Section 25(1)(h)- That applicant deliberately did not disclose to the Controller 

the information required by Section 8 or has finished the information which 

in any material particular was false to their knowledge.  

 

Our address for service in India is:  

Priyam Lizmary Cherian 

Counsel for the Opponent 

309, Prakash Mohalla, Delhi-110065 

Phone: +91 9958694574; Email: priyamlizcherian@gmail.com 

 

We request that all communication be addressed to us at the above address.  

 

Dated this 22nd day of March, 2021  
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BEFORE THE CONTROLLER OF PATENTS, DELHI 

IN THE MATTER OF SECTION 25(1) OF THE 

PATENTS ACT, 1970 AND RULE 55 OF THE 

PATENTS RULES, 2003 

AND 

IN THE MATTER OF INDIAN PATENT 

APPLICATION NO. 202017005443 DATED 

07.02.2020 TITLED “LONG-ACTING 

FORMULATIONS” IN THE NAME OF 

JANSSEN PHARMACEUTICA NV  

      …… APPLICANT 

AND 

IN THE MATTER OF REPRESENTATION BY 

WAY OF NOTICE OF OPPOSITION TO 

GRANT OF PATENT UNDER SECTION 25(1) 

BY DELHI NETWORK OF PEOPLE (DNP+) 

AND GANESH ACHARYA       …. OPPONENTS 

REPRESENTATION BY WAY OF OPPOSITION U/S 25(1) 

 

1. A pre-grant opposition under Section 25(1) of the Indian Patents Act, 1970 

(hereinafter, the “Patents Act”), is being submitted by the Opponents, Delhi 

Network of Positive People (DNP+) and Ganesh Acharya (hereinafter, 

collectively referred as “Opponent”), against Indian Patent Application no. 

202017005443 (hereinafter referred to as the “Present Application”) titled “Long-

Acting Formulations“ in the name of Janssen Pharmaceutica NV (hereinafter 

referred to as “the Applicant”) before the Delhi Patent Office on 07.02.2020.  

LOCUS STANDI 

2. The Opponent No. 1, the Delhi Network of Positive People (DNP+) is a network 

working with People Living with HIV (PLHIV) and other opportunistic infections 

including Tuberculosis (TB). Their work with the community is not only limited 

to area of access to medicines but also includes service delivery, treatment literacy 

and community empowerment. The Opponent No. 1 believes that lack of 

medicines should not come in the way of exercising the right to health for all. The 

Opponent No. 1 also believes that erroneous grant of patents to life saving drugs 
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may affect the affordability and availability of these drugs for people not just in 

India but across the developing world. 

3. The Opponent No. 2, Ganesh Acharya, is a resident of India and is a PLHIV who 

has survived TB twice. The Opponent No. 2 works with Persons affected by TB 

and assists them in seeking timely access to treatment and Tuberculosis services. 

In particular, he works with persons living with drug resistant TB and civil society 

organizations for access of government mandated nutritional support for TB 

patients and overcoming barriers to access to TB drugs.  

4. Section 25(1) of the Patents Act provides that when an application for a patent has 

been published but a patent has not been granted, any person may in writing may 

represent by way of opposition to the Controller against the grant of patent on the 

grounds mentioned therein. Therefore, the Opponent has the locus standi to file 

this representation by way of opposition. 

5. Further, the Present Application was published on 06.03.2020. Therefore, this 

representation for opposition to grant of patent has been filed within the prescribed 

time as provided under the Patents Act. 

6. The Present Application has been filed before the Patent Office at Delhi. 

Therefore, the Hon’ble Patent Controller at Delhi has the jurisdiction to take 

action on the basis of this representation.  

ACCESS TO MEDICINES AND STRICT INTERPRETATION OF INDIAN 

PATENTABILITY STANDARDS 

7. India took into account the concerns of safeguarding public health and the 

international cognizance of this necessity under the Doha Declaration on the 

TRIPS Agreement and Public Health (2001), while amending its laws to comply 

with TRIPS obligations. The amendment inter alia included a provision that 

would ensure that patents are granted only for genuine inventions and 

“evergreening” of patents is prevented.  

8. Strict implementation of such provisions is particularly important to ensure that 

patents to minor and inconsequential changes to known pharmaceutical 

substances are not granted. It is necessary to prevent evergreening and erroneous 

extension of patent monopoly to safeguard health. This, particularly so in the face 

of an epidemic such as TB, where extended monopolies may hinder the 

accessibility of critical drugs. The Present Application relates to use of a drug-

resistant tuberculosis drug-Bedaquiline in a long-acting/extended-release 

formulations.  

9. India had a TB incidence of about 2,60,000 in 2019. As per the India TB Report, 

2020, a total of 66,255 patients with Multidrug Resistant (MDR)/Rifampicin 

Resistant-TB were notified in the private and public sector in 2019. MDR-TB is a 
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form of TB where the affected person is resistant to certain drugs which are 

Isoniazid and rifampicin with or without resistance to other anti-TB drugs. 

Traditional treatment of MDR-TB requires the use of known second-line anti-TB 

drugs. Such treatment is harsh on the TB affected persons having to suffer high 

pill burden, long treatment duration, painful daily injections, severe side effects 

such as permanent hearing loss and irreversible kidney failure and poor treatment 

outcomes. The new drug-Bedaquiline changed the treatment landscape which has 

helped cure people with MDR-TB and prevent deaths.  

10. It is therefore submitted that the Hon’ble Patent Controller, may scrutinize the 

Present Application strictly, as the decision to grant a patent to the Present 

Application will affect the availability and affordability of lifesaving treatment to 

MDR-TB not only in India but across the world. 

GENERAL BACKGROUND ABOUT BEDAQUILINE AND RELATED 

APPLICATIONS  

11. Bedaquiline is a diarylquinoline anti-mycobacterial drug indicated as part of 

combination therapy in the treatment of adults (≥18 years) with pulmonary multi 

drug resistant tuberculosis (MDR TB). The chemical name of bedaquiline 

fumarate is (1R, 2S)-1-(6-bromo-2- methoxy-3-quinolinyl)-4-(dimethylamino)-2-

(1-naphthalenyl)-1-phenyl-2 butanol compound with fumaric acid (1:1).  

12. The Applicant has at least the following Indian patents/ applications covering 

Bedaquiline, its use etc.: 

WO Number & coverage Indian Application/ 

Patent Number 

India Status/ 

Expiry 

WO2004011436 (Bedaquiline base, its 

salts, isomers and enantiomers) 

220/DELNP/2005 

granted as: IN236811 

18.07.2023 

WO2005117875 (Bedaquiline + another 

drug) 

6315/DELNP/2006 

granted as: IN264718 

24.05.2025 

WO2006067048 (Use of bedaquiline for the 

manufacture of a medicament for the 

treatment of latent tuberculosis) 

5213/DELNP/2007 Application 

Refused  

U/S 15 

WO2006125769 (Process for the isolation 

of the enantiomer of bedaquiline from a 

mixture of stereoisomeric forms by optical 

resolution) 

9746/DELNP/2007 

granted as: 

IN267540 

22.05.2026 

WO2008068231 (pharmaceutical 

compositions of Bedaquiline Fumarate and 

a wetting agent) 

1220/MUMNP/2009 

 

If granted –  

03.12.2027 
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WO2016120258 (Application for 

dispersible tablet) 

201727030045 If granted- 

26.01.2036 

WO2019012100 (Long-acting injectable 

formulations of Bedaquiline: Complete 

specification that is being opposed by the 

present opposition) 

202017005443 If granted- 

13.07.2038 

13. The Opponent humbly brings it to the notice of the Ld. Controller that the 

Applicant has been continuously filing patent applications including Present 

Application as a means to evergreening its monopoly, long beyond the patent term 

that it is already enjoying vide its Indian patents noted above. The Hon’ble Madras 

High Court, in Novartis AG v. Union of India and Others, (2007) 4 MLJ 1153, 

while upholding Section 3(d) against a constitutional challenge, stated:  

 “We have borne in mind the object which the Amending Act wanted to achieve 

namely, to prevent evergreening; to provide easy access to the citizens of this 

country to life saving drugs and to discharge their Constitutional obligation of 

providing good health care to its citizens.”  [ see para 19].  

14. In the context of such attempts at evergreening, the Supreme Court in the Novartis 

AG v. Union of India (UOI) [(2013) 6 SCC 1] noted, in respect of Section 3(d) as 

follows: - 

 ‘The amended portion of section 3(d) clearly sets up a second tier of qualifying 

standards for chemical substances/ pharmaceutical products in order to leave the 

door open for true and genuine inventions but, at the same time, to check any 

attempt at repetitive patenting or extension of the patent term on spurious 

grounds.’1 

15. The Applicant has already secured a monopoly on Bedaquiline compound in India 

through its first Indian patent no. 236811 that expires in July 2023. This blocks 

generic companies from making Bedaquiline, its salts and compositions 

containing such Bedaquiline. Through the Present Application is an attempt is 

being made to further extend such monopoly until December 2038. If a patent is 

granted to the Present Application, it will unduly delay the availability of 

Bedaquiline to treat TB infection.  

THE PRESENT APPLICATION 

16. The Present Application bearing application number IN202017005443 was filed 

at the Indian patent office on 07.02.2020. Th Present Application is a national 

phase application of the PCT Application bearing application number 

PCT/EP2018/069066 and which was filed on 13.07.2018 and published on 

 
1 Para 31, Novartis AG v. Union of India (UOI) [(2013) 6 SCC 1] 



5 

 

06.03.2020. The Present Application claims priority from European applications, 

EP 17181354.6 dated 14.07.2017 and EP 18167463.1 dated 16.04.2018. 

17. The Present Application titled “Long-Acting Formulations” covers composition 

comprising Bedaquiline and other components, use of composition for the 

treatment of Mycobacterium tuberculosis (such as the latent/dormant form) or 

Mycobacterium leprae, and a process of making this composition comprising 

Bedaquiline or its salt in the form of a micro or nano suspension for a long-term 

treatment. 

18. The Opponents would like to bring to the attention of the Controller, the Applicant 

had acknowledged in the Present Application that: 

a. Bedaquiline is a known anti-tuberculosis drug used in various combinations. It 

may be formulated in the form of a pharmaceutically acceptable salt, such as in 

the form of Bedaquiline fumarate. (see Present Specification, internal page 1, lines 

12-14); 

b. Use of Bedaquiline for killing dormant, latent, persistent mycobacteria, in 

particular Mycobacterium tuberculosis and mycobacterium leprae, and can 

consequently be used to treat latent TB. Such use of bedaquiline has been 

described in several publications. (see Present Application, internal page 1, lines 

18-28); 

c. “Various formulations are known in the art, including long- acting ones. micro- 

and nano-suspension technology is known for achieving long-acting formulations 

in the field of anti-HIV...WO 2007/147882” (see Present Application, internal page 

2, lines 9-11); 

d. Choice of nanoparticles for crystalline drug substance with surface modifier 

adsorbed on the surface for achieving long-acting formulation was known in prior 

art. (see Present Application, internal page 2, lines 11-15). 

THE CLAIMS  

19. Below are the 14 claims of the Present Application submitted by the Applicant: 

Claim 1 is an independent claim, covering the pharmaceutical composition for 

administration by intramuscular or subcutaneous injection, comprising a 

therapeutically effective amount of Bedaquiline, or a pharmaceutically acceptable salt 

thereof, in the form of a suspension of micro- or nano particles comprising:  

a. Bedaquiline, or a pharmaceutically acceptable salt thereof, in micro- or 

nanoparticle form, and a surface modifier, and  

b. a pharmaceutically acceptable aqueous carrier. 

Claim 2 is a composition claim dependent on claim 1 with surface modifier selected 

from the group poloxamers, alpha-tocopheryl polyethylene glycol succinates, 
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polyoxyethylene sorbitan fatty acid esters, and salts of negatively charged 

phospholipids. 

Claim 3 is a composition claim dependent on claim 1 or 2, wherein Bedaquiline is in 

its non-salt or free form or in the form of a fumarate salt. 

Claim 4 is a composition claim cited to be dependent on any one of claims 1 to 4, 

covering the selection of  surface modifier from PluronicTM F108, Vitamin E TGPS, 

TweenTM 80, and LipoidTM EPG. It is submitted that the Opponent is making the 

submission on the assumption that claim 4 is a dependent on claims 1-3 and not claims 

1-4 as mentioned in the Present Application. 

Claim 5 is a composition claim dependent on any of the claims 1 to 4, claiming average 

effective particle size of the Bedaquiline, or a pharmaceutically acceptable salt thereof, 

micro- or nanoparticles below about 50 µm and in particular below about 200 nm. 

Claim 6 is a composition claim dependent on any one of claims 1 to 4, covering the 

average effective particle size of the Bedaquiline, or a pharmaceutically acceptable salt 

thereof, micro- or nanoparticles of about 130 nm. 

Claim 7 is a composition claim dependent on claims 1 or 2, comprising by weight 

based on total volume of the composition: 

a. from 10% to 70% (w/v), or from 20% to 60% (w/v), or from 20% to 50%(w/v), 

or from 20% to 40% (w/v) of Bedaquiline (or pharmaceutically acceptable salt 

thereof; but where the w/v is calculated on the basis of its non-salt form); 

b. from 0.5% to 20 %, or from 2% to 15% or 20% (w/v), or from 5% to 15% (w/v) 

of a wetting agent; 

c. from 0% to 10%, or from 0% to 5%, or from 0% to 2%, or from 0% to 1% of one 

or more buffering agents; 

d. from 0% to 20 %, or from 2% to 15% or 20% (w/v), or from 5% to 15% (w/v) of 

a isotonizing agent 

e. from 0% to 2% (w/v) preservatives; and 

f. water for injection q.s. ad 100%. 

Claim 8 is dependent on use of pharmaceutical composition as defined in any of the 

claims 1 to 7, for the manufacture of a medicament in the treatment of a pathogenic 

mycobacterial infection. 

Claim 9 is dependent on the use of claim 8, covering the medicament for the long-

term treatment of Mycobacterium tuberculosis (such as the latent/dormant form) or 

Mycobacterium leprae. 

Claim 10 is dependent on the use of claim 8, covering the mode of administration 

(intramuscular or subcutaneous injection) and at a time interval of one week to two 

years. 

Claim 11 is dependent on the use of claim 8, wherein the pharmaceutical composition 

is administered at an interval of one month to one year. 
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Claim 12 is dependent on the use of claim 8, covering different time intervals for 

administration of pharmaceutical composition in the range of one week to one month, 

or in a range of one month to three months, or in the range of three months to six 

months, or in the range of six months to twelve months, or in the range of 12 months 

to 24 months. 

Claim 13 is dependent on the use of claim 8, covering different time intervals for 

administration of pharmaceutical composition from once every two weeks, or once 

every month, or once every three months. 

Claim 14 is a dependent on composition defined in any of claims 1 to 7 covering a 

process of preparing pharmaceutical composition comprising 

a. obtaining bedaquiline, or a pharmaceutically acceptable salt thereof, in 

micronized form; 

b.  adding the micronized form of Bedaquiline, or a pharmaceutically acceptable salt 

thereof, to a liquid medium to form a premix/predispersion; and  

c. subjecting the premix to mechanical means in the presence of a grinding medium 

to reduce the particle size. 

SUMMARY OF GROUNDS OF OPPOSITION  

20. The Opponent is making this representation for opposition to grant of patent on 

the following grounds: 

i. Section 25(1)(e): That the invention so far as claimed in claims 1-14 of the 

complete specification of the Present Application is obvious and clearly does not 

involve any inventive step, having regard to the matter published in any 

specification filed in pursuance of an application for a patent made in India on or 

after 1st of January 1912 or in India or elsewhere in any other document before the 

priority date of the applicant’s claim; 

ii. Section 25(1)(f):  That the subject of claims 1-14 of the complete specification is 

not an invention within the meaning of this Act, or is not patentable under this Act 

particularly in light of Section 3(d) and Section 3(e);  

iii. Section 25(1)(g): That the complete specification does not sufficiently and clearly 

describe the invention or the method by which it is to be performed. 

iv. Section 25(1)(h): That the Applicant failed to disclose the information required by 

Section 8.  

DETAILED GROUNDS OF OPPOSITION 

CLAIMS 1-14 OF THE PRESENT APPLICATION LACK INVENTIVE STEP AND AN 

OPPOSITION IS RAISED UNDER SECTION 25(1)(e) 

21. It is submitted that Section 2(1)(j), Patents Act defined an “invention” as “a new 

product or process involving an inventive step and capable of industrial 

application” (emphasis supplied). For an alleged invention to qualify for a patent, 
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it must involve an inventive step. Section 2(1)(ja) of the Patents Act defines an 

inventive step as “a feature of an invention that involves technical advance as 

compared to the existing knowledge … and that makes the invention not obvious 

to a person skilled in the art”.  

22. Section 25(1)(e) of the Patents Act provides that an application may be opposed 

if the alleged invention is obvious and does not involve an inventive step having 

regard to a matter published in India or elsewhere in any document before the 

priority date of the alleged invention. Without prejudice to other grounds raised 

herein, the Opponent submits that claims 1-14 of the Present Application lack an 

inventive step and therefore should be rejected.  

23. It is submitted that at the priority date of the Present Application, as will be 

explained below, the following were well known to persons skilled in the art:  

a. Composition with micro/ nano particles for administration by 

intramuscular or subcutaneous injection as long- term treatment was 

known.   

b. Bedaquiline to be effective treatment against drug resistant Tuberculosis 

and latent Tuberculosis and its use in combination for long term treatment 

was known. 

 

Compositions with micro/nano particles for administration by intramuscular or 

subcutaneous injection as long-term treatment was known 

EP 0499299 B1 (Published: 19.08.1992) 

24. The Opponent relies on EP 0499299 B1 titled, “Surface modified drug 

nanoparticles”.  (hereinafter referred to as “EP ’299”, and attached herewith as 

Exhibit A) published on 19.08.1992. EP ’299 published before the date of priority 

date of the Present Application, viz. 14.07.2017 and therefore can be relied on as 

prior art document. EP ’299 covers preparing drug substances with a desired 

particle size in the presence of a surface modifier to achieve high bioavailability.  

25. EP ’299 relates to drug particles, methods for the preparation thereof and 

dispersions containing the particles. (see EP’299, internal page 2, para [0001]). In 

particular, the document states that a suitable drug substance can be selected from 

a variety of known classes of drugs including antimycobacterial agents. (see 

EP’299, internal page 2, para [0021]). This publication also indicates that surface 

modifiers could be selected from nonionic and anionic surfactants including, 

“gelatin, casein, lecithin (phosphatides), gum acacia, cholesterol, tragacanth, 

stearic acid, benzalkonium chloride, calcium stearate, glyceryl monostearate, 

cetostearyl alcohol, cetomacrogol emulsifying wax, sorbitan esters, polyoxyeth-

ylene alkyl ethers, e.g., macrogol ethers such as cetomacrogol 1000, 

polyoxyethylene castor oil derivatives, polyoxyethylene sorbitan fatty acid esters, 
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e.g., the commercially available TweensTM, polyethylene glycols, polyoxyethylene 

stearates, colloidol silicon dioxide, phosphates, sodium 

dodecylsulfate,carboxymethylcellulose calcium, carboxymethylcellulose sodium, 

methylcellulose, hydroxyethylcellulose, hydroxypropylcellulose, 

hydroxypropylmethylcellulose phthalate, noncrystalline cellulose, magnesium 

aluminum silicate, triethanolamine, poly-vinyl alcohol (PVA), and 

polyvinylpyrrolidone (PVP)…The surface modifiers are commercially avalaible 

and/orcan be prepared by techniques known in the art.” (see EP’299, internal page 

4, para [0025]).  

26. EP’299 also discloses a detailed procedure wherein coarse drug substance of 

particle size about less than 100µg is added to liquid medium with surface 

modifier. The drug substance so selected also includes anti-mycobacterial (see 

EP’299, internal page 12, claim 4). It further discloses that such a premix can be 

subjected to mechanical means to reduce the average particle size in dispersion to 

less than 400nm. The preference for this particle size has also been indicated in 

claim 1 of EP’299. It also discloses that pharmaceutical composition so derived 

would also include a pharmaceutically acceptable carrier. (see EP’299, paras 

[0029]-[0041]) 

27. Therefore, a POSITA working on developing dispersions on reading EP’299 

would be taught how dispersions for given drug compounds (including those 

being used as anti-mycobacterial) could be developed by using micro/nano-

particles with selection of surface modifiers. 

WO 2007/147882 (Published: 27.12.2007) 

28. The Opponent relies on WO 2007/147882 titled, “Aqueous suspension of 

TMC278” (hereinafter referred to as “WO ’882”, and attached herewith as Exhibit 

B), published on 27.12.2007. WO ’882 published before the date of priority date 

of the Present Application, viz. 14.07.2017 and therefore can be relied on as prior 

art document. WO ’882 was initially filed in the name of Tibotech 

Pharmaceuticals Limited. However, the rights in the same were later assigned to 

Applicant of the Present Application viz. Janssen Pharmaceutica NV.  

29. WO ’882 relates to solving the need for frequent dosing of HIV drug by preventing 

“pill burden”, i.e., which avoids frequent dosing of a drug. WO ’882 disclosed 

nanoparticles of a crystalline drug, TMC278,  with a surface modifier adsorbed 

on their surface and formulated into micro and nanoparticles for a long-acting 

formulation.  It covers pharmaceutical composition for long-acting formulation 

for administration through intramuscular or subcutaneous injection comprising 

TMC278 or its salt in a micro or nano suspension, having surface modifier 

adsorbed to the surface and a pharmaceutically acceptable carrier. (see WO ’882, 

Abstract) 
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30. WO ’882 discloses a pharmaceutical composition for administration by 

intramuscular or subcutaneous injection comprising a therapeutically effective 

amount of TMC278, in the form of a suspension of micro- or nanoparticles 

comprising: (a) TMC278, a salt, a stereoisomer mixture thereof, in micro- or 

nanoparticle form, having a surface modifier adsorbed to the surface thereof; and 

(b) a pharmaceutically acceptable aqueous carrier; wherein the TMC278 active 

ingredient is suspended. (see WO ’882, Internal page 3, lines 32-37, internal page 

4, lines 1-2). 

31. WO ’882 further discloses surface modifier that can be selected for the 

composition. These include poloxamers, alpha-tocopheryl polyethylene glycol 

succinates, polyoxyethylene sorbitan fatty acid esters, and salts of negatively 

charged phospholipids or acid forms thereof. “More in particular the surface 

modifiers are selected from Pluronic™ F 108 , Vitamin E TGPS, Tween™ 80, and 

Lipoid™ EPG. One or more of these surface modifiers may be used. Pluronic™ 

F 108 corresponds to poloxamer 338 and is the polyoxyethylene, 

polyoxypropylene block copolymer that conforms generally to the formula HO-

[CH2CH2O] x-[CH(CH3)CH2O]5,-[CH2CH2O]2-H in which the average values of 

x, y and z are respectively 128, 54 and 128. Other commercial names of poloxamer 

338 are Hodag Nonionic™ 1108-F and Synperonic™ PE/F108. In one 

embodiment, the surface modifier comprises a combination of a polyoxyethylene 

sorbitan fatty acid ester and a phosphatidyl glycerol salt (in particular egg 

phosphatidyl glycerol sodium).” (See WO’882, internal page 17, lines 13-24).  

32. In particular, claims 3 of WO’882 claims selecting surface modifiers from a group 

of “poloxamers, α-tocopheryl polyethylene glycol succinates, polyoxyethylene 

sorbitan fatty acid esters, and salts of negatively charged phospholipids.” Claim 

4 of WO’882 in particular claims a composition with surface modifier selected 

from Pluronic™ F 108 , Vitamin E TGPS, Tween™ 80, and Lipoid™ EPG. (see 

WO’882, internal page 28, claim 3 and claim 4). 

33. WO’882 also discloses the effective particle size of the micro- or nanoparticles 

referred to in the invention. It states, “The average effective particle size of the 

micro- or nanoparticles of the present invention may be below about 50 μm, or 

below about 20 μm, or below about 10 μm, or below about 1000 nm, or below 

about 500 nm, or below about 400 nm, or below about 300 nm, or below about 

200 nm. The lower limit of the average effective particle size may be low, e.g., as 

low as about 100 nm or as low as about 50 nm. In one embodiment, the average 

effective particle size is in the range of about 50 nm to about 50 μm, or about 50 

nm to about 20 μm, or about 50 nm to about 10 μm, or about 50 nm to about 1000 

nm, about 50 nm to about 500 nm, or about 50 nm to about 400 nm, or about 50 

nm to about 300 nm, or about 50 nm to about 250 nm, or about 100 nm to about 
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250 nm, or about 150 nm to about 220 nm, or 100 to 200 nm, or about 150 nm to 

about 200 nm, e.g. about 130 nm, or about 150 nm.” (see WO’882, internal page 

9, lines 4-14) 

34. Particular preference is indicated for particle size of micro- or nanoparticles is 

below about 50 µm, in particular below about 200 nm (see WO’882, internal page 

28, Claim 5). Preference is also indicated for a composition with average effective 

particle size of micro- or nanoparticles at about 130 nm (see WO’882, internal 

page 28, Claim 5).  

35. WO’882 also discloses preference for a composition for administration by 

intramuscular or subcutaneous injection, comprising a therapeutically effective 

amount of TMC278, comprising by weight based on the total volume of the 

composition: 

“(a) from 3% to 50% (w/v), or from 10% to 40% (w/v), or from 10% to 30% (w/v), of 

TMC278; 

(b) from 0.5% to 10 %, or from 0.5% to 2% (w/v) of a wetting agent; 

(c) from 0% to 10%, or from 0% to 5%, or from 0% to 2%, or from 0% to 1% of 

one or more buffering agents; 

(d) from 0% to 10 %, or from 0% to 6% (w/v) of a isotonizing agent (e) from 0% 

to 2% (w/v) preservatives; and 

(f) water for injection q.s. ad 100%.” (see WO’882, internal page 28, claim 7, 

also see internal page 21, line 11-20)  

36. WO’882 also indicates that the composition of the invention may be used for long-

term treatment. It states, “It has been found that the physico-chemical properties 

of TMC278 allow for the manufacture of micro- or nanoparticle suspensions that 

have unique pharmacokinetic properties in that they can be used for the long-term 

treatment of HIV infection as well as in the long-term prevention of HIV infection 

and to this purpose only a limited number of drug administrations is required. 

This is beneficial in terms of pill-burden as well as patient compliance with the 

prescribed dose regimen.” (See WO’882, internal page 10, lines 10-21). 

37. WO’882 also indicates that the preferred from of administration of the 

composition is by intramuscular or subcutaneous injection. (see WO’882, claim 

1). It further indicates that the composition is administered intermittently at a time 

interval of one week to two years (see WO’882, page 3, lines 20-22, and internal 

page 29, claim 10). Further, WO’882 particularly claims, “The use according to 

claim 8, wherein the pharmaceutical composition is administered at a time 

interval that is in the range of one week to one month, or in the range of one month 

to three months, or in the range of three months to six months, or in the range of 

six months to twelve months, or in the range of 12 months to 24 months.” (see 

WO’882, internal page 29, claim 12). WO ’882 also indicates use of the 
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pharmaceutical composition administered at an interval of at least one month to 

one year (WO’882, internal page 29, claim 11). WO’882 also explains that, “these 

longer periods between each administration of the pharmaceutical compositions 

of the invention provide further improvements in terms of pill burden and 

compliance. To further improve compliance, patients can be instructed to take 

their medication at a certain day of the week, where the composition is 

administered on a weekly schedule, or at a certain day of the month in case of a 

monthly schedule.” (see WO’882, internal page 11, lines 19-22)  

38. WO’882 also discloses a procedure for preparing the particles of the invention in 

the publication. It details, “A general procedure for preparing the particles of this 

invention comprises  

(a) obtaining TMC278 in micronized form; 

(b) adding the micronized TMC278 to a liquid medium to form a 

premix/predispersion; and 

(c) subjecting the premix to mechanical means in the presence of a grinding 

medium to reduce the average effective particle size. 

TMC278 in micronized form is prepared using techniques known in the art. It is 

preferred that the average effective particle size of the TMC278 active agent in 

the predispersion be less than about 100 μm as determined by sieve analysis. 

Where the average effective particle size of the micronized TMC278 is greater 

than about 100 μm, it is preferred that the particles of the TMC278 compound be 

reduced in size to less than 100 μm. 

The micronized TMC278 can then be added to a liquid medium in which it is 

essentially insoluble to form a predispersion. The concentration of TMC278 in the 

liquid medium (weight by weight percentage) can vary widely and depends on the 

selected surface modifier and other factors. Suitable concentrations of TMC278 

in compositions vary between about 0.1% to about 60%, or between about 1% to 

about 60%, or between about 10% to about 50%, or between about 10% to about 

30%, e.g. about 10%, 20% or 30% (each % in this paragraph relating to w/v). 

The premix can be used directly by subjecting it to mechanical means to reduce 

the effective average effective particle size in the dispersion to less than 2,000 nm. 

It is preferred that the premix be used directly when a ball mill is used for attrition. 

Alternatively, TMC278 and, optionally, the surface modifier, can be dispersed in 

the liquid medium using suitable agitation such as, for example, a roller mill, until 

a homogeneous dispersion is achieved. 

The mechanical means applied to reduce the effective average effective particle 

size of TMC278 conveniently can take the form of a dispersion mill. Suitable 

dispersion mills include a ball mill, an attritor/attrition mill, a vibratory mill, a 

planetary mill, media mills, such as a sand mill and a bead mill. A media mill is 
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preferred due to the relatively shorter milling time required to provide the desired 

reduction in particle size. The beads preferably are ZrO2 beads. 

The grinding media for the particle size reduction step can be selected from rigid 

media preferably spherical or particulate in form having an average size less than 

3 mm and, more preferably, less than 1 mm (as low as 200 μm beads). Such media 

desirably can provide the particles of the invention with shorter processing times 

and impart less wear to the milling equipment. Examples of grinding media are 

ZrO2 such as 95% ZrO2 stabilized with magnesia or stabilized with yttrium, 

zirconium silicate, glass grinding media, polymeric beads, stainless steel, titania, 

alumina and the like. Preferred grinding media have a density greater than 2.5 

g/cm3 and include 95% ZrO2 stabilized with magnesia and polymeric beads. 

The attrition time can vary widely and depends primarily upon the particular 

mechanical means and processing conditions selected. For rolling mills, 

processing times of up to two days or longer may be required. 

The particles should be reduced in size at a temperature that does not significantly 

degrade the TMC278 compound. Processing temperatures of less than 30 to 400C 

are ordinarily preferred. If desired, the processing equipment may be cooled with 

conventional cooling equipment. The method is conveniently carried out under 

conditions of ambient temperature and at processing pressures, which are safe 

and effective for the milling process.” (see WO’882, internal page 18, lines 6-38, 

internal page 19, lines 1-23) 

39. Further, WO’882 indicates a preference for the said process by claiming the same 

wherein it provides, “a process for preparing a pharmaceutical composition as 

defined in any of claims 1 to 7, comprising: 

(a) obtaining TMC278 in micronized form;  

(b) adding micronized TMC278 to a liquid medium to form a 

premix/predispersion; and 

(c) subjecting the premix to mechanical means in the presence of a grinding 

medium to reduce the average effective particle size.” (see WO’882, internal 

page 29, claim 14). 

40. Hence, a reading of WO’882 teaches using suspension of micro- or nanoparticles 

while developing a long-term treatment composition that can be administered by 

intramuscular or subcutaneous injection. It also teaches that salt form or 

stereoisomers of the key component in developing such composition  may be used. 

WO’882 also identifies certain surface modifiers that may be selected from 

Pluronic™ F 108 , Vitamin E TGPS, Tween™ 80, and Lipoid™ EPG and used in 

such compositions. WO’882 further indicates a preferred average effective 

particle size of the TMC278 micro- or nanoparticles at below about 50 μm, in 

particular below about 200 nm, and also indicates preferred particle size for 
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TMC278 at about 130 nm. It also discloses weight of the components based on 

the total volume of the composition. 

 

Bedaquiline was known to be effective treatment against drug resistant 

Tuberculosis and latent Tuberculosis, and was used in combination for long-term 

treatment 

WO 2008/068231 A1 (Published: 12.06.2008) 

41. The Opponent relies on WO 2008/068231 A1 titled, “Fumarate salt of (alpha s, 

beta r)-6-bromo-alpha-[2-(dimethylamino)ethyl]-2-methoxy-alpha-1-

naphthalenyl-beta-phenyl-3-quinolineethanol” (hereinafter referred to as “WO 

’231”, and herewith as Exhibit C), published on 12.06.2008. WO ’231 published 

before the date of priority date of the Present Application, viz. 14.07.2017 and 

therefore can be relied on as prior art document. WO ’231 is an application filed 

by the Applicant of the Present Application. 

42. WO ’231 discloses preparation of salt of Bedaquiline (fumarate) and its 

pharmaceutical composition. WO ’231 also mentions that the use of composition 

across different age group and frequency of administration are within the scope of 

skilled person. (see WO’231, internal page 5, lines 30-33). It also discloses that 

the fumarate salt form is active against drug resistant, latent, dormant and 

persistent strains in Mycobacteria strains (see WO’231, internal page 1, lines 26-

30). WO ’231 further mentions that the  use of composition across different age 

group and frequency of administration are within the scope of skilled person. ( see 

WO’231, internal page 5, lines 30-33). 

43. Therefore, a POSITA working on new TB drugs, would be taught that Bedaquiline 

and its salt form composition can be used for treatment across different age groups 

and would be motivated to explore different forms in which it could be better 

delivered. 

WO 2010/026526 (Published: 11.03.2010) 

44. The Opponent relies on WO 2010/026526 titled, “Combination Therapy for 

Tuberculosis” (hereinafter referred to as “WO ’526”, and herewith as Exhibit D), 

published on 11.03.2010. WO ’526 published before the date of priority date of 

the Present Application, viz. 14.07.2017 and therefore can be relied on as prior art 

document.  

45. WO ’526 discloses sustained release formulation using the combination 

Bedaquiline and with other anti-tuberculin agents to counter multi drug resistant 

and latent tuberculosis.  

46. This publication discloses a method of treating tuberculosis in mammals 

comprising administering an effective amount of compound of formula (I) or a 

pharmaceutically acceptable salt thereof:  
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               in combination with at least two agents useful in 

the treatment of tuberculosis. “In one embodiment, the at least two agents are 

selected from the group consisting of isoniazid, rifampin, rifapentine, rifabutin, 

pyrazinamide, ethambutol, streptomycin, kanamycin, amikacin, moxifloxacin, 

gatifloxacin, levofloxacin, ofloxacin, ciprofloxacin, capreomycin, ethionamide, 

cycloserine, para-aminosalicylic acid, thiacetazone, clarithromycin, amoxicillin-

clavulanic acid, imipenem, meropenem, viomycin, terizidone, clofazimine, 

TMC207, PA-824, OPC-7683, LL-3858 and SQ-109.” (emphasis supplied)(see 

WO ’526, internal page 3, lines 23 onwards; internal page 4, lines 1-6). TMC207 

mentioned herein is Bedaquiline. 

47. Further, WO ’526 discloses that “the pharmaceutical compositions of the 

invention may be in a form suitable for oral administration such as a tablet, 

capsule, pill, powder, sustained release formulations, solution, and suspension; 

for parenteral injection as a sterile solution, suspension or emulsion; for topical 

administration as an ointment or cream; or for rectal administration as a 

suppository. The pharmaceutical compositions of the invention may be in unit 

dosage forms suitable for single administration of precise dosages.” (emphasis 

supplied) (see WO’526, internal page 23, lines 9-16). That is use of Bedaquiline 

in a composition that could be used as sustained release formulation or for 

parenteral injection was known. A person skilled in the art would be motivated to 

study whether each of these components of the composition could be used in this 

form. 

48. Further, it would have been obvious to one skilled in the art at the time of the 

invention to select a desired drug molecule like Bedaquiline, and would have used 

known process in the prior art as discussed above to develop smaller particle sizes 

adsorbed with a surface modifier to have long-acting characteristics. It would have 

been obvious to one skilled in the art at the time of the invention to select a desired 

drug molecule with smaller particle sizes adsorbed with a surface modifier and 

thereby prepare formulations that are long acting with higher bioavailability.  

WO 2016/120258 A1 (Published: 08.04.2016) 

49. The Opponent relies on WO 2016/120258 A1 titled, “Dispersible Compositions” 

(hereinafter referred to as “WO ’258”, and herewith as Exhibit E), published on 

08.04.2016. WO ’258 published before the date of priority date of the Present 

Application, viz. 14.07.2017 and therefore can be relied on as prior art document. 

WO ’231 is an application filed by the Applicant of the Present Application. 

WO’258 covers the product and process of making dispersible compositions 
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comprising Bedaquiline Fumarate with various known excipients including 

disintegrant, glidant, wetting agent, binder and lubricant.  

50. WO’258 covers the a dispersible, or disintegrating tablet, and process of making 

dispersible compositions comprising Bedaquiline Fumarate with various known 

excipients including disintegrant, glidant, wetting agent, binder and lubricant. (see 

WO’258, abstract, and internal page 1, lines 5-10) 

51. WO’258 also notes that use of Bedaquiline for treatment of inter alia drug 

resistant tuberculosis and latent tuberculosis has also been disclosed in a prior art. 

(see WO’258, internal page 2, lines 7-10) 

52. Therefore, it would have been obvious for a POSITA working on developing new 

forms of TB drugs to explore different characteristics of Bedaquiline, including 

exploring whether Bedaquiline can show long-acting effect by developing other 

forms other than dispersible forms.  

Summary 

53. For a POSITA working on new TB drugs, on reading the teachings in EP ‘299, 

WO’882, WO’231, WO’526 and WO’258, it would have been to make 

compositions comprising micro/nano particles of an active ingredient with surface 

modifiers to improve the bioavailability and thereby prepare long-acting 

formulations for the treatment of mycobacterial infections.  

54. A tabular form of comparison between the disclosure in WO ’882 and WO ’258 

and the claims of the Present Application is indicated below:   

Claims of 

Present Application 

WO’882 

(Exhibit B) 

WO’258 

(Exhibit E) 

Claim 1  

Pharmaceutical 

composition for 

administration by 

intramuscular or 

subcutaneous injection, 

 

comprising a 

therapeutically effective 

amount of Bedaquiline, or 

a pharmaceutically 

acceptable salt thereof, in 

the form of a suspension 

of micro- or nanoparticles 

comprising: 

A pharmaceutical 

composition for 

administration by 

intramuscular or 

subcutaneous injection 

(Pg. 3, lines 32-33)  

comprising a 

therapeutically effective 

amount, in the form of a 

suspension of micro- or 

nanoparticles (Pg. 3, 

lines 33-35)  

comprising: (a) micro- or 

nanoparticle form (Pg.3, 

lines 36-37) and a 

surface modifier (Pg.3, 

a composition comprising 

a therapeutically effective 

amount of Bedaquiline, or 

a pharmaceutically 

acceptable salt  

(Pg. 1, lines 5-6; internal 

Pg. 25, lines 18-19) 
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(a) Bedaquiline, or a 

pharmaceutically 

acceptable salt thereof, in 

micro- or 

nanoparticle form, and a 

surface modifier; and 

(b) a pharmaceutically 

acceptable aqueous 

carrier. 

line 37); and (b) a 

pharmaceutically 

acceptable aqueous 

carrier (Pg. 4, line 1) 

Claim 2  

A composition according 

to claim 1 , wherein the 

surface modifier is 

selected from the group of 

poloxamers, a-tocopheryl 

polyethylene glycol 

succinates, 

polyoxyethylene sorbitan 

fatty acid esters, and salts 

of negatively charged 

phospholipids. 

 

  

A composition according 

to claim 1 , wherein the 

surface modifier is 

selected from the group 

of poloxamers, a-

tocopheryl polyethylene 

glycol succinates, 

polyoxyethylene sorbitan 

fatty acid esters, and salts 

of negatively charged 

phospholipids  

(Pg. 17, lines 13-15; Pg. 

28, lines 15-18) 

 

Claim 3 

A composition according 

to claims 1 or 2, wherein 

Bedaquiline is in its non-

salt or free form or in the 

form of a fumarate salt. 

 a composition wherein 

Bedaquiline is in its non-

salt or free form or in the 

form of a fumarate salt  

(Pg.1, lines 5-6) 

Claim 4 

A composition according 

to any one of claims 1 to 4, 

wherein the surface 

modifier is selected from 

Pluronic™ F108, Vitamin 

E TGPS, Tween™ 80, and 

Lipoid™ EPG 

 

A composition wherein 

the surface modifier is 

selected from Pluronic 

.TM. F108, Vitamin E 

TGPS, Tween .TM. 80, 

and Lipoid .TM.EPG (Pg. 

17, lines 15-17; Claim 4, 

Pg. 28). 
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Claim 5 

A composition according 

to any of claims 1 to 4, 

wherein the average 

effective particle size of 

the Bedaquiline, or a 

pharmaceutically 

acceptable salt thereof, 

micro- or nanoparticles is 

below about 50 μm, in 

particular below about 200 

nm. 

 

A composition wherein 

the average effective 

particle size of micro- or 

nanoparticles is below 

about 50 µm, in particular 

below about 200 nm  

(Pg. 28, lines 24-25) 

A composition containing 

a certain antibacterial 

product, Bedaquiline 

fumarate, as active 

ingredient.  

(Pg.1, lines 5-6) 

Claim 6 

A composition according 

to any of claims 1 to 4, 

wherein the average 

effective particle size of 

the Bedaquiline, or a 

pharmaceutically 

acceptable salt thereof, 

micro- or nanoparticles is 

about 130 nm. 

 

A composition wherein 

the average effective 

particle size of micro- or 

nanoparticles is about 130 

nm  

(Pg. 28, lines 27-28) 

A composition containing 

a certain antibacterial 

product, Bedaquiline 

fumarate, as active 

ingredient.  

(Pg.1, lines 5-6) 

Claim 7 

A composition according 

to claims 1 or 2, 

comprising by weight 

based on the total volume 

of the composition: 

(a) from 10% to 70% 

(w/v), or from 20% to 60% 

(w/v), or from 20% to 50% 

(w/v), or from 20%> to 

40%> (w/v) of 

Bedaquiline (or 

pharmaceutically 

acceptable salt thereof; but 

where the w/v is calculated 

on the basis of its non-salt 

form); 

 

A composition 

comprising by weight 

based on the total volume 

of the composition: 

 

 (a) from 10% to 70% 

(w/v), or from 20% to 

60% (w/v), or from 20% 

to 50% 

(w/v), or from 20% to 

40% (w/v) but where the 

w/v is calculated on the 

basis of its non-salt form); 

 

 

 

A composition containing 

a certain antibacterial 

product, Bedaquiline 

fumarate, as active 

ingredient.  

(Pg.1, lines 5-6) 
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(b) from 0.5% to 20 %, or 

from 2% to 15% or 20% 

(w/v), or from 5% to 15% 

(w/v) of a wetting agent; 

(c) from 0% to 10%, or 

from 0% to 5%, or from 

0% to 2%, or from 0% to 

1% of one or more 

buffering agents; 

(d) from 0% to 20 %, or 

from 2% to 15% or 20% 

(w/v), or from 5% to 15% 

(w/v) of a isotonizing 

agent 

 

(e) from 0%> to 2% (w/v) 

preservatives; and 

 

 

 

 

(f) water for injection q.s. 

ad 100% 

  (b) from 0.5% to 20 %, 

or from 2% to 15% or 

20% (w/v), or from 5% to 

15% (w/v) of a wetting 

agent;  

(c) from 0% to 10%, or 

from 0% to 5%, or from 

0% to 2%, or from 0% to 

1% of one or more 

buffering agents; 

(d) from 0% to 20 %, or 

from 2% to 15% or 20% 

(w/v), or from 5% to 15% 

(w/v) of a isotonizing 

agent  (Pg. 28, lines 32-

36); 

 

(e) from 0% to 2% (w/v) 

preservatives (Pg. 21, line 

19; Pg. 28; Claim 7, Pg. 

29, line 1); and  

(f) water for injection q.s. 

ad 100% (Pg. 21, line 20; 

Pg. 29, line 2), 

Claim 8 

The use of a 

pharmaceutical 

composition as defined in 

any of claims 1 to 7, for the 

manufacture of a 

medicament for the 

treatment of a pathogenic 

mycobacterial infection. 

  

A composition suitable for 

treatment of a bacterial 

infection including a 

mycobacterial infection 

(Pg. 25, lines 4-7) 

Claim 9 

The use of claim 8 wherein 

the medicament is for the 

long-term treatment of 

Mycobacterium 

tuberculosis (such as the 

 

The use of a composition 

in medicament is for the 

long-term treatment (Pg. 

3, lines 22-23) 

A composition suitable for 

treatment of a bacterial 

infection including a 

mycobacterial infection 

(Pg. 25, lines 4-7) 
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latent/dormant form) ox 

Mycobacterium leprae. 

Claim 10 

The use according to claim 

8 wherein the medicament 

is for administration by 

intramuscular or 

subcutaneous injection; 

wherein the composition is 

administered 

intermittently at a time 

interval of one week to 

two years. 

 

The use of composition, 

wherein the medicament 

is for administration by 

intramuscular or 

subcutaneous injection 

(Pg. 3, lines 32-33), 

wherein the composition 

is administered 

intermittently at a time 

interval of one week to 

two years (claim 10, Pg. 

29) 

 

Claim 11 

The use according to claim 

8 wherein the 

pharmaceutical 

composition is 

administered at an interval 

of at least one month to 

one year. 

The use of composition, 

wherein the 

pharmaceutical 

composition is 

administered at an 

interval of at least one 

month to one year (claim 

10, Pg. 29). 

 

 

Claim 12 

The use according to claim 

8, wherein the 

pharmaceutical 

composition is 

administered at a time 

interval that is in the range 

of one week to one month, 

or in the range of one 

month to three months, or 

in the range of three 

months to six months, or in 

the range of six months to 

twelve months, or in the 

 

The use of composition, 

wherein the 

pharmaceutical 

composition is 

administered at a time 

interval that is in the 

range of one week to one 

month, or in the range of 

one month to three 

months, or in the range of 

three months to six 

months, or in the range of 

six months to twelve 
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range of 12 months to 24 

months. 

months, or in the range of 

12 months to 24 months  

(claim 10, Pg. 29). 

Claim 13 

The use according to claim 

8, wherein the 

pharmaceutical 

composition is 

administered once every 

two weeks, or once every 

month, or once every three 

months. 

 

The use of composition, 

wherein the 

pharmaceutical 

composition is 

administered once every 

two weeks, or once every 

month, or once every 

three months  

(claim 13, Pg. 29) 

 

Claim 14 

A process for preparing a 

pharmaceutical 

composition as defined in 

any of claims 1 to 7, 

comprising 

(a) obtaining Bedaquiline, 

or a pharmaceutically 

acceptable salt thereof, in 

micronized form; 

adding the micronized 

Bedaquiline, or a 

pharmaceutically 

acceptable salt thereof, to 

a liquid medium to form a 

premix/predispersion; and 

subjecting the premix to 

mechanical means in the 

presence of a grinding 

medium to reduce the 

average effective particle 

size. 

 

a process  for preparing a 

pharmaceutical 

composition  

(Pg. 18, line. 6) 

comprising: 

obtaining Bedaquiline, or 

a pharmaceutically 

acceptable salt thereof, in 

micronized  form  

(Pg. 18, line 8; Pg. 29, 

claim 14). ; 

 

(b) adding the micronized 

Bedaquiline, or a 

pharmaceutically 

acceptable salt thereof, to 

a liquid medium to form 

a premix/predispersion 

(Pg. 18, lines 8-9; Pg. 

29, claim 14);subjecting 

the premix to mechanical 

means in the presence of 

a grinding medium to 

reduce the average 

effective particle size  
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(Pg. 18, lines 10-11; 

Claim 14, Pg. 29). 

 

55. Therefore, it is submitted that the abovementioned prior arts disclose all the 

elements of the claims 1-14 of the Present Application. Hence, Claims 1-14 should 

be rejected under Section 25(1)(e) of the Patents Act as the alleged invention is 

obvious and does not involve an inventive step.  

CLAIMS 1 TO 14 ARE NOT AN INVENTION AND THEREFORE HAVE TO BE REJECTED 

UNDER SECTION 25(1)(f) OF THE PATENTS ACT 

56. It is submitted that Section 3 of the Patents Act lays down the threshold for 

patentability. The Hon’ble High Court of Delhi in the matter of F.Hoffman-La 

Roche Ltd & Anr. v Cipla Ltd. (RS(OS) 92/2012) noted that, “…for subject matter 

that falls outside the scope of Section 3, a qualitative analysis needs to be employed 

to ascertain whether it satisfies the conditions of Section 2(1)(j), while for subject 

matter that falls within the scope of Section 3, an analysis under Section 2(1)(j) 

need not be employed as it will be rejected at the threshold.” (Para 61) 

57. It is the Opponents’ case that the claimed invention of the Present Application is 

not an invention within the meaning of Section 3(d), Section 3(e) and Section 3(i) 

of the Patents Act and therefore, must be rejected.  

 

THAT THE SUBJECT MATTER OF CLAIMS 1-13 IS NOT AN INVENTION UNDER SECTION 

3(D) OF THE PATENTS ACT 

58. The burden of proof to satisfy the requirements of section 3(d), i.e., that of showing 

enhanced efficacy of the subject matter is on the patent applicant (see Novartis AG 

and another v. Union of India and others, (2007) 4 MLJ 1153, para 13).  

59. Further, it is trite that section 3(d) has to be satisfied independently of sections 

2(1)(j) and 2(1)(ja) (see Novartis AG v. Union of India and others, (2013) 6 SCC 

1).  

60. Claims 1-7 of the Present Application claim a composition comprising 

Bedaquiline or pharmaceutically acceptable salt thereof in the form of a suspension 

of micro- or nano particles. 

61. It is submitted that salt form of Bedaquiline has already been disclosed in patent 

publication WO 2008/068231 A1 (Exhibit C). That is the key component of the 

composition of the Present Application, i.e., Bedaquiline was already known.  

62. The subject matter of the Present Application merely claims a composition 

comprising Bedaquiline with micro- or nano particle size.  

63. It is submitted that Section 3(d) of the Patents Act provides that mere discovery of 

a new form of a known substance that does not result in the enhancement of the 
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known efficacy of that substance shall not be considered as an invention. For the 

purposes of this, “particle size” is also considered as the same substance as the 

known substance.  

64. It is therefore submitted that the composition of the Present Application merely 

claims a different particle size of the previously known and disclosed Bedaquiline.  

65. Without prejudice to the above, it is the Opponents would like to draw attention to 

the Applicant’s submissions in the Present Application. 

66. Example 3 of the Present Application covers long-acting composition in the 

treatment of latent tuberculosis infection. Different dosage regiments of long-

acting composition, are 

BLA-160 (1/28) × 1 is BLA formulation administered as 160 mg/kg just once on day 0, 

BLA-160 (1/28) × 2 is BLA formulation administered as 160 mg/kg every 28 days for 

a total of 2 doses, BLA-160 (1/28) × 3 is the BLA formulation administered as 160 

mg/kg every 28 days for a total of 3 doses, compared with daily dosage regimens 

(see complete specification, Table 2, internal page 49).    

 

Daily dosage regimens were compared with the long acting bedaquiline for 

efficacy.  

67. The lung CFU value was higher in long dose regimen than the daily dosing, when 

dosage regimen between 480 mg of BLA-160 (1/28) × 3  (i.e, 3 doses of once a month 

160 mg) to B8 (5/7) (i.e, daily dosage for a period of 3 months) was compared. 

Similarly, dosage regimen of 320 mg of BLA-160 (1/28) × 2 (i.e, 2 doses of 160 mg 

a month, for a period of three months) was compared with B 5,33 (5/7) (daily dosage 

for three months), and the decrease in the CFU value was “the same at about 3 

log10 CFU/lung”. But the Applicant also points that “However, CFU data recorded 

at the Week 12 time point may not reflect the overall efficacy of long-acting 

bedaquiline regimens” (see complete specification, internal page 51, lines 9-10). 

The Applicant also adds that “superior or equivalent bactericidal activity 
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compared to daily dosing for total bedaquiline doses of 160 or 320 and 480 mg/kg, 

respectively” (emphasis supplied) (see complete specification, internal page 51, 

lines 23-25).  

68. The claim that there is improved efficacy remains a stretch when the Applicant has 

shown any improvement for 160 mg (BLA-160 (1/28) × 1), while others are lower or 

almost similar efficacy. Further, to the Applicant’s own admission, the bacterial 

activity is equivalent, indicating there is no enhancement in therapeutic efficacy of 

the known Bedaquiline. The Applicant cannot claim long-acting formulations 

having superior efficacy with the existing data considering that the applicant is 

alluding to a biphasic release kinetics, and expecting bactericidal activity to 

improve with subsequent treatment. It is to be noted that the burden of significantly 

enhanced efficacy of the claimed invention over the known substance is on the 

Patent Applicant and has to be set out in the Complete Specification itself. 

69. Further, it is submitted that comparing the activity of other known drugs used for 

treating Tuberculosis such as rifampin, isoniazid etc., with the activity/effect 

shown by the claimed subject matter of the Present Application does not fulfil the 

requirements under Section 3(d).  

70. Without prejudice to the above submissions, it is submitted that claims 8-13 of the 

Present Application claim new use of known substance, and hence must be rejected 

for not meeting the test of Section 3(d). It is submitted that claims 8-13 of the 

Present Application relate to the use of the pharmaceutical composition 

comprising bedaquiline or its salt for long-term treatment of mycobacterial 

infection. The Opponents again rely on the prior publication WO 2008/068231 A1 

(Exhibit C). WO’231 particularly claims the use of fumarate salt to treat or prevent 

mycobacterial infection (see WO’231, internal page 18, claim 5). Hence, the 

claims 8-13 of the Present Application merely claim a “new use” of the 

Bedaquiline, which is use in long term treatment.  

71. Section 3(d) of the Patents Act excludes new use of known substances as being 

considered as an invention. The claims 8-13 of the Present Application fail the test 

of Section 3(d) and must be rejected. The subject matter of claims 1-13 the Present 

Application therefore fails to fulfil the threshold of Section 3(d) and must be 

rejected.  

Claims 1 to 7 are not an invention within the meaning Section 3(e) of the Patents 

Act 

72. Without prejudice to the other grounds raised herein, an opposition is raised on the 

ground that the subject matter of the Present Application does not meet the 

requirements under Section 3(e). Section 3(e) provides that, “a substance obtained 
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by a mere admixture resulting only in the aggregation of the properties of the 

components thereof or a process for producing such substance”. 

73. It is a settled principle that, “The question of efficacy and or synergism are matters 

of scientific facts which are required to be embodied in the specification so that 

the said characteristics are apparent from the specification.” (See order of the 

Asst. Controller of Patents & Designs in patent application no. 314/MUM/2008 

dated 05.10.2012, internal page 7, lines 3-5, annexed as Exhibit F) 

74. It is submitted that the claimed composition of claims 1-7 of the Present 

Application is a mere admixture of micro-or nano particles of Bedaquiline with 

surface modifiers etc. It is submitted that these combination of agents do not 

provide a technical effect greater than the sum of these agents alone. 

75. Therefore, the composition of claims 1-7 of the Present Application must be 

rejected for failing the test of Section 3(e). 

Claims 8-13 of the Present Application are not an invention being method of 

treatment and fall under section 3(i) of the Patents Act 

76. Section 3(i) of the Patents Act provides that, “any process for the medicinal, 

surgical, curative, prophylactic, diagnostic, therapeutic or other treatment of 

human beings or any process for a similar treatment of animals to render them 

free of disease or to increase their economic value or that of their products” would 

not be considered as an invention. 

77. It is submitted that claim 8 of the Present Application relates to use of the 

composition of claims 1 to 7, for the manufacture of a medicament for the 

treatment of a pathogenic mycobacterial infection. 

78. Similarly claim 9 relates to use of composition of claims 1-7 in long-term treatment 

of Mycobacterium tuberculosis. 

79. It is pertinent to note that it has been recognized in the ‘Guidelines for Examination 

of Patent Applications in the Field of Pharmaceuticals’ that: “In the field of 

pharmaceuticals, it is noticed that method of treatments are often claimed in the 

guise of composition claims.” (see Paragraph 10.20) 

80. It is submitted that the present claims though appearing to be ‘composition’ claims, 

are actually a method of treatment. This is supported by the fact that the complete 

specification admits that it discloses a method of treatment. (see complete 

specification, Summary of the invention, internal page 4, lines 4-5) 

81. Further, claim 10 of the Present Application relates to administration of the 

composition by intramuscular or subcutaneous injection.  

82. Claim 11-13 relate to administering the composition at different intervals of time. 

83. It is further submitted that these claims clearly seek to cover process of medical 

and/or therapeutic treatment of human beings to render them free of a disease. 
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Therefore, claims 8-13 of the Present Application are not invention as per Section 

3(i) and must be rejected. 

THAT THE COMPLETE SPECIFICATION DOES NOT SUFFICIENTLY AND CLEARLY 

DESCRIBE THE IN INVENTION IN CLAIMS 1-11 AND MUST BE REJECTED UNDER 

SECTION 25(1)(g) OF THE PATENTS ACT 

84. Without prejudice to the grounds raised above, it is submitted that claims 1-14 of 

the Present Application are not sufficiently and clearly described in the complete 

specification. Therefore, the Opponent is raising an opposition under Section 

25(1)(g) of the Patents Act. 

85. Under Section 10(4)(a), every complete specification shall- fully and particularly 

describe the invention and its operation or use and the method by which it is to be 

performed. 

86. Claim 1 of the Present Application is vague and does not define what 

“therapeutically effective amount of Bedaquiline” would be. The scope of the 

claim is broad without providing a definitive value to the effective amount of 

Bedaquiline. Hence, this claim cannot be allowed. 

87. Claim 1 of the Present Application claims a composition comprising a 

“pharmaceutically acceptable salt” of Bedaquiline. It is submitted that not 

identifying a particular salt renders the claim very broad. Hence the claim cannot 

be allowed. 

88. Claim 1 of the Present Application in a sweep attempts to cover the whole range 

of “micro- or nanoparticles” used in the composition. Such claims cannot be 

allowed wherein the range/ exact value of size of these micro- or nano particles 

has not been disclosed. 

89. Claim 2 of the Present Application requires selection of a surface modifier from a 

group of poloxamers, α-tocopheryl polyethylene glycol succinates, 

poyoxyethylene sorbitan fatty acid esters. Similarly, claim 4 of the Present 

Application claims a composition where the surface modifier is selected from 

Pluronic F108, Vitamin E TGPS, Tween 80, and Lipoid EPG. However, a 

composition using each of these surface modifiers has not been exemplified in the 

Present Application. The prototype Bedaquiline formulation as per the Present 

Application has only used Tocopheryl PEG 1000 succinate (see Present 

Application, internal page 28, line 19), and TPGS (see Present Application, 

internal page 29, tables). Omitting such information in the complete specification 

will require undue experimentation from a person skilled in the art. Further, the 

Present Application is silent on whether use of other surface modifiers that have 

been claimed but have not been exemplified would provide the same results.  
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90. Claim 4 of the Present Application cannot be granted as it has not been specifically 

exemplified as to why the claimed use of the surface modifiers is preferred. 

91. Claim 5 of the Present Application cannot be granted in its present form. The 

Present Application does not support why the claimed particle size is preferred. 

Further, the claimed particle size is not in a range, rather vaguely puts in upper 

limit on the size. Such limit fails to provide clear scope to the limits of the claim. 

92. Claims 4 and 5 are ambiguous. The effective particle size cannot be provided by a 

single number and it is a distribution of particles, which must be represented as 

D10, D50 or D90.   

93. Claim 10 and Claim 11 of the Present Application claim a composition that is 

administered at a time internal of one week to two years and at least one month to 

one year. However, the Present Application exemplifies only use of /measurement 

of concentration of Bedaquiline (TMC207) at an interval of 672 hours (see internal 

page 33, line 16; internal page 34, line 5); up to 2184 (see internal page 34, line 

15); up to 4400 hours (see internal page 41, line 18) , and every 4 weeks (see 

internal page 46, line 5-10). But the Present Application does not exemplify the 

interval claimed in claims 10 and 11. Therefore these claims are broad and cannot 

be allowed. The efficacy of the claimed composition was studied only for 3 months 

(see internal page 46, Example 3). Evaluating the effect of the claimed composition 

beyond six months, involves undue experimentation and cannot be generally 

claimed. 

94. Therefore, claims 1-14 of the Present Application are not inventions, and do not 

meet the standards of patentability laid down under the Patents Act and must be 

rejected. 

THAT THE APPLICANT FAILED TO DISCLOSE INFORMATION REQUIRED BY SECTION 8, 

HENCE THE OPPOSITION IS RAISED UNDER SECTION 25(1)(h) 

95. Section 25(1)(h) of the Patents Act provides a ground for opposition if the patent 

applicant has not furnished information required under Section 8 of the Patents 

Act, within the time prescribed by the law.  

96. The Opponent raises an objection under Section 25(1)(h) without prejudice to the 

grounds raised above. It is submitted that the Applicant has not complied with the 

mandatory requirements of Section 8 of the Patents Act.  

97. It is submitted that the particulars in Form 3 as provided by the Applicant is not 

clearly visible and hence Applicant cannot be said to be complied the requirements 

of Section 8.  

PRAYER 

98. In view of the submissions made above, the Opponent prays as follows: 

a. To be heard before any order is passed; 
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b. For an order refusing Claims 1-14 of the Present Application as the subject 

matter of these claims does not have an inventive step as defined under 

Section 2(1)(ja);  

c. For an order refusing Claims 1-7 of the Present Application as the subject 

matter is not an invention under Section 3(d); 

d. For an order refusing Claims 1-7 of the Present Application as the subject 

matter is not an invention under Section 3(e); 

e. For an order refusing Claims 8-13 of the Present Application as the subject 

matter is not an invention under Section 3(i);  

f. For an order refusing Claims 1-14 of the Present Application as the alleged 

invention claimed therein is insufficiently and is not clearly described;  

g. For a clear copy of Form 3 as filed by Applicant;  

h. For a copy of any reply that may be filed by the Applicant and a further 

opportunity to file a rejoinder and rebut the same; 

i. For leave to amend the opposition and / or raise further grounds and file 

further documents, as and when required; 

j. To allow the Opponent to make further submissions in case the Applicant 

amends the claims; 

k. For costs; 

l. For such further and other orders as may become necessary in the facts and 

circumstances of the case or in the interest of justice, equity and good 

conscience.  

 

Dated this 22nd day of March, 2021 

 

Priyam Lizmary Cherian 

Counsel for the Opponent 

 

TO THE CONTROLLER OF PATENTS 

PATENT OFFICE, DELHI 
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Description

[0001] This invention relates to drug particles, methods for the preparation thereof and dispersions containing the
particles. This invention further relates to the use of such particles in pharmaceutical compositions and methods of
treating mammals.
[0002] Bioavailability is the degree to which a drug becomes available to the target tissue after administration. Many
factors can affect bioavailability including the dosage form and various properties, e.g., dissolution rate of the drug. Poor
bioavailability is a significant problem encountered in the development of pharmaceutical compositions, particularly
those containing an active ingredient that is poorly soluble in water. Poorly water soluble drugs, i.e., those having a sol-
ubility less than about 10 mg/ml, tend to be eliminated from the gastrointestinal tract before being absorbed into the cir-
culation. Moreover, poorly water soluble drugs tend to be unsafe for intravenous administration techniques, which are
used primarily in conjunction with fully soluble drug substances.
[0003] It is known that the rate of dissolution of a particulate drug can increase with increasing surface area, i.e.,
decreasing particle size. Consequently, methods of making finely divided drugs have been studied and efforts have
been made to control the size and size range of drug particles in pharmaceutical compositions. For example, dry milling
techniques have been used to reduce particle size and hence influence drug absorption. However, in conventional dry
milling, as discussed by Lachman et al, The Theory and Practice of Industrial Pharmacy, Chapter 2, "Milling", p. 45,
(1986), the limit of fineness is reached in the region of 100 microns (100,000 nm) when material cakes on the milling
chamber. Lachman et al note that wet grinding is beneficial in further reducing particle size, but that flocculation restricts
the lower particle size limit to approximately 10 microns (10,000 nm). However, there tends to be a bias in the pharma-
ceutical art against wet milling due to concerns associated with contamination. Commercial airjet milling techniques
have provided particles ranging in average particle size from as low as about 1 to 50 µm (1,000 - 50,000 nm). However,
such dry milling techniques can cause unacceptable levels of dust.
[0004] Other techniques for preparing pharmaceutical compositions include loading drugs into liposomes or poly-
mers, e.g., during emulsion polymerization. However, such techniques have problems and limitations. For example, a
lipid soluble drug is often required in preparing suitable liposomes. Further, unacceptably large amounts of the liposome
or polymer are often required to prepare unit drug doses. Further still, techniques for preparing such pharmaceutical
compositions tend to be complex. A principal technical difficulty encountered with emulsion polymerization is the
removal of contaminants, such as unreacted monomer or initiator, which can be toxic, at the end of the manufacturing
process.
[0005] U. S. Patent 4,540,602 (Motoyama et al) discloses a solid drug pulverized in an aqueous solution of a water-
soluble high molecular substance using a wet grinding machine. Motoyama et al teach that as a result of such wet grind-
ing, the drug is formed into finely divided particles ranging from 0.5 µm (500 nm) or less to 5 µm (5,000 nm) in diameter.
However, there is no suggestion that particles having an average particle size of less than 400 nm can be obtained.
Attempts to reproduce the wet grinding process described by Motoyama et al resulted in particles having an average
particle size much greater than 1 µm.
[0006] EPO 275,796 describes the production of colloidally dispersible systems comprising a substance in the form
of spherical particles smaller than 500 nm. However, the method involves a precipitation effected by mixing a solution
of the substance and a miscible non-solvent for the substance and results in the formation of non-crystalline nanopar-
ticles. Furthermore, precipitation techniques for preparing particles tend to provide particles contaminated with sol-
vents. Such solvents are often toxic and can be very difficult, if not impossible, to adequately remove to
pharmaceutically acceptable levels to be practical.
[0007] U. S. Patent 4,107,288 describes particles in the size range from 10 to 1,000 nm containing a biologically or
pharmacodynamically active material. However, the particles comprise a crosslinked matrix of macromolecules having
the active material supported on or incorporated into the matrix.
[0008] It would be desirable to provide stable dispersible drug particles in the submicron size range which can be
readily prepared and which do not appreciably flocculate or agglomerate due to interparticle attractive forces and do not
require the presence of a crosslinked matrix. Moreover, it would be highly desirable to provide pharmaceutical compo-
sitions having enhanced bioavailability.
[0009] We have discovered stable, dispersible drug nanoparticles and a method for preparing such particles by wet
milling in the presence of grinding media in conjunction with a surface modifier. The particles can be formulated into
pharmaceutical compositions exhibiting remarkably high bioavailability.
[0010] More specifically, in accordance with this invention, there are provided particles consisting essentially of a
crystalline drug substance having a surface modifier adsorbed on the surface thereof in an amount sufficient to maintain
an effective average particle size of less than 400 nm.
[0011] This invention also provides a stable dispersion consisting essentially of a liquid dispersion medium and the
above-described particles dispersed therein.
[0012] In another embodiment of the invention, there is provided a method of preparing the above-described parti-
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cles comprising the steps of dispersing a drug substance in a liquid dispersion medium and applying mechanical means
in the presence of grinding media to reduce the particle size of the drug substance to an effective average particle size
of less than 400 nm. The particles can be reduced in size in the presence of a surface modifier. Alternatively, the parti-
cles can be contacted with a surface modifier after attrition.
[0013] In a particularly valuable and important embodiment of the invention, there is provided a pharmaceutical
composition comprising the above-described particles and a pharmaceutically acceptable carrier therefor. Such phar-
maceutical composition is useful in a method of treating mammals.
[0014] It is an advantageous feature that a wide variety of surface modified drug nanoparticles free of unacceptable
contamination can be prepared in accordance with this invention.
[0015] It is another advantageous feature of this invention that there is provided a simple and convenient method
for preparing drug nanoparticles by wet milling in conjunction with a surface modifier, which does not result in unaccept-
able levels of dust as do conventional dry milling techniques.
[0016] Another particularly advantageous feature of this invention is that pharmaceutical compositions are provided
exhibiting unexpectedly high bioavailability.
[0017] Still another advantageous feature of this invention is that pharmaceutical compositions containing poorly
water soluble drug substances are provided which are suitable for intravenous administration techniques.
[0018] This invention is based partly on the discovery that drug particles having an extremely small effective aver-
age particle size can be prepared by wet milling in the presence of grinding media in conjunction with a surface modifier,
and that such particles are stable and do not appreciably flocculate or agglomerate due to interparticle attractive forces
and can be formulated into pharmaceutical compositions exhibiting unexpectedly high bioavailability.
[0019] The particles of this invention comprise a drug substance. The drug substance exists as a discrete, crystal-
line phase. The crystalline phase differs from a non-crystalline or amorphous phase which results from precipitation
techniques, such as described in EPO 275,796 cited above.
[0020] The invention can be practised with a wide variety of drug substances. The drug substance preferably is an
organic substance present in an essentially pure form. The drug substance must be poorly soluble and dispersible in at
least one liquid medium. By "poorly soluble" it is meant that the drug substance has a solubility in the liquid dispersion
medium, e.g. water, of less than about 10 mg/ml, and preferably of less than about 1 mg/ml at processing temperature,
e.g., room temperature. A preferred liquid dispersion medium is water. However, the invention can be practised with
other liquid media in which a drug substance is poorly soluble and dispersible including, for example, aqueous salt solu-
tions, safflower oil and solvents such as ethanol, t-butanol, hexane and glycol. The pH of the aqueous dispersion media
can be adjusted by techniques known in the art.
[0021] Suitable drug substances can be selected from a variety of known classes of drugs including, for example,
analgesics, anti-inflammatory agents, anthelmintics, anti-arrhythmic agents, antibiotics (including penicillins), anticoag-
ulants, antidepressants, antidiabetic agents, antiepileptics, antihistamines, antihypertensive agents, antimuscarinic
agents, antimycobacterial agents, antineoplastic agents, immunosuppressants, antithyroid agents, antiviral agents,
anxiolytic sedatives (hypnotics and neuroleptics), astringents, beta-adrenoceptor blocking agents, blood products and
substitutes, cardiac inotropic agents, contrast media, corticosteroids, cough suppressants (expectorants and mucolyt-
ics), diagnostic agents, diagnostic imaging agents, diuretics, dopaminergics (antiparkinsonian agents), haemostatics,
immunological agents, lipid regulating agents, muscle relaxants, parasympathomimetics, parathyroid calcitonin and
biphosphonates, prostaglandins, radio-pharmaceuticals, sex hormones (including steroids), anti-allergic agents, stimu-
lants and anoretics, sympathomimetics, thyroid agents, vasodilators and xanthines. Preferred drug substances include
those intended for oral administration and intravenous administration. A description of these classes of drugs and a list-
ing of species within each class can be found in Martindale, The Extra Pharmacopoeia, Twenty-ninth Edition, The Phar-
maceutical Press, London, 1989. The drug substances are commercially available and/or can be prepared by
techniques known in the art.
[0022] Representative illustrative species of drug substances useful in the practice of this invention include:

17-!-pregno-2,4-dien-20-yno-[2,3-d]-isoxazol-17-ol (danazol);
5!,17!,-1'-(methylsulfonyl)-1'H-pregn-20-yno [3,2-c]- pyrazol-17-ol (Steroid A);
[6-methoxy-4-(1-methylethyl)-3-oxo-1,2-benzisothiazol-2(3H)-yl]methyl 2,6-dichlorobenzoate 1,1-dioxide (WIN
63,394);
3-amino-1,2,4-benzotriazine-1,4-dioxide (WIN 59,075);
piposulfam; piposulfan; camptothecin; acetominophen; acetylsalicylic acid; amiodarone; cholestyramine;
colestipol; cromolyn sodium; albuterol; sucralfate; sulfasalazine; minoxidil; tempazepam; alprazolam; propoxy-
phene; auranofin; erythromycin; cyclosporine; acyclovir; ganciclovir; etoposide; melphalan; methotrexate; mitox-
antrone; daunorubicin; doxorubicin; megesterol; tamoxifen; medroxyprogesterone; nystatin; terbutaline;
amphotericin B; aspirin; ibuprofen; naproxen; indomethacin; diclofenac; ketoprofen; flubiprofen; diflunisal;
ethyl-3,5-diacetoamido-2,4,6-triiodobenzoate (WIN 8883);
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ethyl-(3,5-bis(acetylamino)-2,4,6-triiodobenzoyloxy)acetate (WIN 12,901); and
ethyl-2-(3,5-bis(acetylamino)-2,4,6-triiodobenzoyloxy)acetate (WIN 16,318).

[0023] In preferred embodiments of the invention, the drug substance is a steroid such as Danazol or Steroid A, an
antiviral agent, an anti-inflammatory agent, an antineoplastic agent, a radiopharmaceutical or a diagnostic imaging
agent.
[0024] The particles of this invention contain a discrete phase of a drug substance as described above having a
surface modifier adsorbed on the surface thereof. Useful surface modifiers are believed to include those which physi-
cally adhere to the surface of the drug substance but do not chemically bond to the drug.
[0025] Suitable surface modifiers can preferably be selected from known organic and inorganic pharmaceutical
excipients. Such excipients include various polymers, low molecular weight oligomers, natural products and surfactants.
Preferred surface modifiers include nonionic and anionic surfactants. Representative examples of excipients include
gelatin, casein, lecithin (phosphatides), gum acacia, cholesterol, tragacanth, stearic acid, benzalkonium chloride, cal-
cium stearate, glyceryl monostearate, cetostearyl alcohol, cetomacrogol emulsifying wax, sorbitan esters, polyoxyeth-
ylene alkyl ethers, e.g., macrogol ethers such as cetomacrogol 1000, polyoxyethylene castor oil derivatives,
polyoxyethylene sorbitan fatty acid esters, e.g., the commercially available Tweens", polyethylene glycols, polyoxyeth-
ylene stearates, colloidol silicon dioxide, phosphates, sodium dodecylsulfate,carboxymethylcellulose calcium, car-
boxymethylcellulose sodium, methylcellulose, hydroxyethylcellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose phthalate, noncrystalline cellulose, magnesium aluminum silicate, triethanolamine, poly-
vinyl alcohol (PVA), and polyvinylpyrrolidone (PVP). Most of these excipients are described in detail in the Handbook of
Pharmaceutical Excipients, published jointly by the American Pharmaceutical Association and The Pharmaceutical
Society of Great Britain, the Pharmaceutical Press, 1986. The surface modifiers are commercially available and/or can
be prepared by techniques known in the art. Two or more surface modifiers can be used in combination.
[0026] Particularly preferred surface modifiers include polyvinylpyrrolidone, tyloxapol, polaxomers ,such as
Pluronic " F68 and F108, which are block copolymers of ethylene oxide and propylene oxide available from BASF, and
poloxamines, such as Tetronic" 908 (T908), which is a tetrafunctional block copolymer derived from sequential addition
of ethylene oxide and propylene oxide to ethylenediamine available from BASF, dextran, lecithin, Aerosol OT", which
is a dioctyl ester of sodium sulfosuccinic acid, available from American Cyanamid, Duponol" P, which is a sodium lauryl
sulfate, available from DuPont, Triton" X-200, which is an alkyl aryl polyether sulfonate, available from Rohm and Haas,
Tween 20 and Tween 80, which are polyoxyethylene sorbitan fatty acid esters, available from ICI Specialty Chemicals,
Carbowax" 3350 and 934, which are polyethylene glycols available from Union Carbide, Crodesta" F-110, which is a
mixture of sucrose stearate and sucrose distearate, available from Croda Inc., Crodesta SL-40, which is available from
Croda Inc., and SA90HCO, which is C18H37-CH2(CON(CH3)CH2(CHOH)4CH2OH)2. Surface modifiers which have
found to be particularly useful include polyvinylpyrrolidone, Pluronic F-68, and lecithin.
[0027] The surface modifier is adsorbed on the surface of the drug substance in an amount sufficient to maintain
an effective average particle size of less than 400 nm. The surface modifier does not chemically react with the drug sub-
stance or itself. Furthermore, the individually adsorbed molecules of the surface modifier are essentially free of inter-
molecular crosslinkages. The surface modifier is adhered to the surfaces of the drug particles as contrasted to loading
drugs into lipsomes or polymers as in the prior techniques acknowledged above.
[0028] As used herein, particle size refers to a number average particle size as measured by conventional particle
size measuring techniques well known to those skilled in the art, such as sedimentation field flow fractionation, photon
correlation spectroscopy, or disk centrifugation. By "an effective average particle size of less than 400 nm", it is meant
a particle size distribution in which at least 90% of the particles have a particle size of less than 400 nm when measured
by the above-noted techniques. In preferred embodiments of the invention, the effective average particle size is less
than 250 nm. In some embodiments of the invention, an effective average particle size of less than 100 nm has been
achieved. With reference to the effective average particle size, it is preferred that at least 95% by weight and, more pref-
erably, at least 99% by weight of the particles have a particle size less than the effective average particle size, e.g., 400
nm. In particularly preferred embodiments, essentially all of the particles have a size less than 400 nm. In some embod-
iments, essentially all of the particles have a size less than 250 nm.
[0029] The particles of this invention can be prepared in a method comprising the steps of dispersing a drug sub-
stance having a particle size larger than that ultimately desired in accordance with the invention in a liquid dispersion
medium and applying mechanical means in the presence of grinding media to reduce the particle size of the drug sub-
stance to an effective average particle size of less than about 400 nm. The particles can be reduced in size in the pres-
ence of a surface modifier. Alternatively, the particles can be contacted with a surface modifier after attrition.
[0030] A general procedure for preparing the particles of this invention is set forth below. The drug substance
selected is obtained commercially and/or prepared by techniques known in the art in a conventional coarse form. It is
preferred, but not essential, that the particle size of the coarse drug substance selected be less than about 100 µm as
determined by sieve analysis. If the coarse particle size of the drug substance is greater than about 100 µm, then it is
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preferred that the particles of the drug substance be reduced in size to less than 100 µm using a conventional milling
method such as airjet or fragmentation milling.
[0031] The coarse drug substance selected can then be added to a liquid medium in which it is essentially insoluble
to form a premix. The concentration of the drug substance in the liquid medium can vary from about 0.1 - 60%, and pref-
erably is from 5 - 30% (w/w). It is preferred, but not essential, that the surface modifier be present in the premix. The
concentration of the surface modifier can vary from about 0.1 to about 90%, and preferably is 1 - 75%, more preferably
20-60%, by weight based on the total combined weight of the drug substance and surface modifier. The apparent vis-
cosity of the premix suspension is preferably less than about 1000 centipoise
[0032] The premix can be used directly by subjecting it to mechanical means to reduce the average particle size in
the dispersion to less than 400 nm. It is preferred that the premix be used directly when a ball mill is used for attrition.
Alternatively, the drug substance and, optionally, the surface modifier, can be dispersed in the liquid medium using suit-
able agitation, e.g., a roller mill or a Cowles type mixer, until a homogeneous dispersion is observed in which there are
no large agglomerates visible to the naked eye. It is preferred that the premix be subjected to such a premilling disper-
sion step when a recirculating media mill is used for attrition.
[0033] The mechanical means applied to reduce the particle size of the drug substance conveniently can take the
form of a dispersion mill. Suitable dispersion mills include a ball mill, an attritor mill, a vibratory mill, and media mills
such as a sand mill and a bead mill. A media mill is preferred due to the relatively shorter milling time required to provide
the intended result, i.e., the desired reduction in particle size. For media milling, the apparent viscosity of the premix
preferably is from about 100 to about 1000 centipoise. For ball milling, the apparent viscosity of the premix preferably
is from about 1 up to about 100 centipoise. Such ranges tend to afford an optimal balance between efficient particle
fragmentation and media erosion.
[0034] The grinding media for the particle size reduction step can be selected from rigid media preferably spherical
or particulate in form having an average size less than about 3 mm and, more preferably, less than about 1 mm. Such
media desirably can provide the particles of the invention with shorter processing times and impart less wear to the mill-
ing equipment. The selection of material for the grinding media is not believed to be critical. We have found that zirco-
nium oxide, such as 95% ZrO stabilized with magnesia, zirconium silicate, and glass grinding media provide particles
having levels of contamination which are believed to be acceptable for the preparation of pharmaceutical compositions.
However, other media, such as stainless steel, titania, alumina, and 95% ZrO stabilized with yttrium, are expected to be
useful. Preferred media have a density greater than about 3 g/cm3.
[0035] The attrition time can vary widely and depends primarily upon the particular mechanical means and
processing conditions selected. For ball mills, processing times of up to five days or longer may be required. On the
other hand, processing times of less than 1 day (residence times of one minute up to several hours) have provided the
desired results using a high shear media mill.
[0036] The particles must be reduced in size at a temperature which does not significantly degrade the drug sub-
stance. Processing temperatures of less than about 30 - 40oC are ordinarily preferred. If desired, the processing equip-
ment can be cooled with conventional cooling equipment. The method is conveniently carried out under conditions of
ambient temperature and at processing pressures which are safe and effective for the milling process. For example,
ambient processing pressures are typical of ball mills, attritor mills and vibratory mills. Processing pressures up to about
20 psi (1.4 kg/cm2) are typical of media milling.
[0037] The surface modifier, if it was not present in the premix, must be added to the dispersion after attrition in an
amount as described for the premix above. Thereafter, the dispersion can be mixed, e.g., by shaking vigorously. Option-
ally, the dispersion can be subjected to a sonication step, e.g., using an ultrasonic power supply. For example, the dis-
persion can be subjected to ultrasonic energy having a frequency of 20 - 80 kHz for a time of about 1 to 120 seconds.
[0038] The relative amount of drug substance and surface modifier can vary widely and the optimal amount of the
surface modifier can depend, for example, upon the particular drug substance and surface modifier selected, the critical
micelle concentration of the surface modifier if it forms micelles, etc. The surface modifier preferably is present in an
amount of about 0.1-10 mg per square meter surface area of the drug substance. The surface modifier can be present
in an amount of 0.1-90%, preferably 20-60% by weight based on the total weight of the dry particle.
[0039] As indicated by the following examples, not every combination of surface modifier and drug substance pro-
vides the desired results. Consequently, the applicants have developed a simple screening process whereby compati-
ble surface modifiers and drug substances can be selected which provide stable dispersions of the desired particles.
First, coarse particles of a selected drug substance of interest are dispersed in a liquid in which the drug is essentially
insoluble, e.g., water at 5% (w/w) and milled for 60 minutes in a DYNO-MILL under the standard milling conditions which
are set forth in Example 1 which follows. The milled material is then divided into aliquots and surface modifiers are
added at concentrations of 2, 10 and 50% by weight based on the total combined weight of the drug substance and sur-
face modifier. The dispersions are then sonicated (1 minute, 20 kHz) to disperse agglomerates and subjected to particle
size analysis by examination under an optical microscope (1000 x magnification). If a stable dispersion is observed,
then the process for preparing the particular drug substance surface modifier combination can be optimized in accord-
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ance with the teachings above. By stable it is meant that the dispersion exhibits no flocculation or particle agglomeration
visible to the naked eye at least 15 minutes, and preferably, at least two days or longer after preparation.
[0040] The resulting dispersion of this invention is stable and consists of the liquid dispersion medium and the
above-described particles. The dispersion of surface modified drug nanoparticles can be spray coated onto sugar
spheres or onto a pharmaceutical excipient in a fluid-bed spray coater by techniques well known in the art.
[0041] Pharmaceutical compositions according to this invention include the particles described above and a phar-
maceutically acceptable carrier therefor. Suitable pharmaceutically acceptable carriers are well known to those skilled
in the art. These include non-toxic physiologically acceptable carriers, adjuvants or vehicles for parenteral injection, for
oral administration in solid or liquid form, for rectal administration, and the like. A method of treating a mammal in
accordance with this invention comprises the step of administering to the mammal in need of treatment an effective
amount of the above-described pharmaceutical composition. The selected dosage level of the drug substance for treat-
ment is effective to obtain a desired therapeutic response for a particular composition and method of administration.
The selected dosage level therefore, depends upon the particular drug substance, the desired therapeutic effect, on the
route of administration, on the desired duration of treatment and other factors. As noted, it is a particularly advanta-
geous feature that the pharmaceutical compositions of this invention exhibit unexpectedly high bioavailability as illus-
trated in the examples which follow. Furthermore, it is contemplated that the drug particles of this invention provide
more rapid onset of drug action in oral applications and decreased gastric irritancy.
[0042] It is contemplated that the pharmaceutical compositions of this invention will be particularly useful in oral and
parenteral, including intravenous, administration applications. It is expected that poorly water soluble drug substances,
which prior to this invention, could not have been administered intravenously, may be administered safely in accordance
with this invention. Additionally, drug substances which could not have been administered orally due to poor bioavaila-
bility may be effectively administered in accordance with this invention.
[0043] While applicants do not wish to be bound by theoretical mechanisms, it is believed that the surface modifier
hinders the flocculation and/or agglomeration of the particles by functioning as a mechanical or steric barrier between
the particles, minimizing the close, interparticle approach necessary for agglomeration and flocculation. Alternatively, if
the surface modifier has ionic groups, stabilization by electrostatic repulsion may result. It was surprising that stable
drug particles of such a small effective average particle size and free of unacceptable contamination could be prepared
by the method of this invention.
[0044] The following examples further illustrate the invention.

Example 1 - PVP Modified danazol particles prepared in a ball mill

[0045] A nanoparticulate dispersion of Danazol was prepared using a DYNO-MILL (Model KDL, manufactured by
Willy A. Bachoffen AG Maschinenfabrik).
[0046] The following ingredients were added to a glass vessel and agitated on a roller for 24 hours to dissolve the
polyvinylpyrrolidone surface modifier.

Polyvinylpyrrolidone K-15 (made by GAF) - 98 g
High purity water - 664 g

[0047] Subsequently, 327 grams of dry powdered danazol was added to the above solution and rolled for one week.
This step aided in evenly dispersing the Danazol in the surface modifier solution, thereby reducing the treatment time
required in the media mill.
[0048] The danazol was purchased in a micronized form (average particle size of about 10 microns) from Sterling
Winthrop Inc. The particles had been prepared by a conventional airjet milling technique.
[0049] This premix was added to a holding vessel and agitated with a conventional propeller mixer at low speed to
maintain a homogeneous mixture for the media milling event. The media mill was prepared accordingly for the media
milling process. The mill grinding chamber was partially filled with silica glass spheres and the premix was continuously
recirculated through the media mill operating at the following conditions:

Grinding vessel: water jacketed stainless steel chamber
Premix flow rate: 250 ml per minute
Available volume of grinding vessel: 555 ml
Media volume: 472 ml of glass beads
Media type: size range of 0.5 - 0.75 mm silica glass beads, unleaded (distributed by Glen Mills, Inc.)
Recirculation time: 240 min
Residence time: 60 min
Impeller speed: 3000 RPM, tangential speed 1952 ft/min
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(595 m/min)
Grinding vessel coolant: water
Coolant temperature: 50oF (10oC)

[0050] After recirculating the slurry for 240 minutes, a sample of the dispersion was removed and evaluated for par-
ticle size distribution using a sedimentation field flow fractionator (made by DuPont). The particles were determined to
have a number average diameter of 77.5 nm and a weight average diameter of 139.6 nm. The particle size of the dis-
persion ranged in size from 3 - 320 nm.

Example 2 - PVP modified danazol particles prepared in a ball mill at low solids.

[0051] A nanoparticulate dispersion of danazol was prepared using a ball mill process. A 600 ml cylindrical glass
vessel (inside diameter = 3.0 inches (7.6 cm)) was filled approximately halfway with the following grinding media:

Grinding media: zirconium oxide grinding spheres (made by Zircoa, Inc.)
Media size: 0.85 - 1.18 mm diameter
Media volume: 300 ml

The following dry ingredients were added directly to this glass vessel:
danazol (micronized): 10.8 g
Polyvinylpyrrolidone K-15: 3.24 g
High purity water: 201.96 g

[0052] Danazol was purchased in the micronized form (average particle size 10 microns) from Sterling Winthrop
Inc. and the polyvinylpyrrolidone was K-15 grade produced by GAF.
[0053] The cylindrical vessel was rotated horizontally about its axis at 57% of the "critical speed". The critical speed
is defined as the rotational speed of the grinding vessel when centrifuging of the grinding media occurs. At this speed
the centrifugal force acting on the grinding spheres presses and holds them firmly against the inner wall of the vessel.
Conditions that lead to unwanted centrifuging can be computed from simple physical principles.
[0054] After 5 days of ball milling, the slurry was separated from the grinding media through a screen and evaluated
for particle size with the sedimentation field flow fractionator. The number average particle diameter measured was 84.9
nm and the weight average particle diameter was 169.1 nm. The particles varied in size from 26 to 340 nm. The amount
and type of surface modifier was sufficient to provide colloidal stability to agglomeration and to maintain a homogene-
ous blend of ingredients assuring precise material delivery during subsequent processing steps.

BIOAVAILABILITY TESTING

[0055] Bioavailability of danazol from the nanoparticulate dispersion described above was compared to that from a
suspension of unmilled danazol in fasted male beagle dogs. The unmilled material was prepared as a suspension in the
same manner as the dispersion, with the exception of the ball milling process. Both formulations were administered to
each of five dogs by oral gavage and plasma obtained via a cannula in the cephalic vein. Plasma danazol levels were
monitored over 24 hours. The relative bioavailability of danazol from the nanoparticulate dispersion was 15.9 fold higher
than from the danazol suspension containing danazol particles having an average particle size of about 10 microns pre-
pared by conventional airjet milling. Comparison of oral plasma levels with dose corrected plasma levels following intra-
venous administration of danazol gave a mean absolute bioavailability (± SEM) of 82.3 ± 10.1% for the nanoparticulate
dispersion and 5.1 ± 1.9% for the unmilled material.

Example 3 - PVP modified danazol particles prepared in a ball mill at high solids

[0056] A nanoparticle dispersion of danazol was prepared using 1 mm diameter glass grinding media (.85 - 1.18
mm from Potters Industries). A cylindrical glass vessel having a diameter of 2.75 inches (7.0 cm) with a volume of 400
ml was charged with 212 ml of unleaded glass grinding media. The following ingredients were added to this vessel:

30.4 g of micronized danazol
9.12 g of Polyvinylpyrrolidone K-15
112.48 g of high purity water

[0057] This vessel was rotated horizontally on its axis at a controlled rotational speed of 80.4 revolutions per minute
(50% of critical speed) for 5 days. The slurry was immediately separated from the grinding media and evaluated for par-
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ticle size and grinding media attrition using inductively coupled plasma emissions (ICP). The particle size measured
with a sedimentation field flow fractionator yielded a number average diameter of 112.7 nm and a weight average diam-
eter of 179.3 nm. The extent of media attrition was measured to establish the purity of the final dispersion using an
inductively coupled plasma-atomic emission spectroscopy method. The level of silicon in the final dispersion was less
than 10 parts of elemental silicon per million parts of the slurry.

Example 4 - PVP modified danazol particles

[0058] A nanoparticle dispersion of danazol was prepared for clinical evaluation using a ball milling dispersion
method. This dispersion was prepared by milling with glass grinding media. The grinding media used was:

Media type: 0.85 - 1.18 mm unleaded glass spheres
Media quantity: 6100 ml

The media was added to a 3 gallon porcelain jar. The following ingredients were then added to the jar:
1000 g danazol (micronized)
300 g Polyvinylpyrrolidone K-15
3700 g high purity water

[0059] The vessel was rolled 5 days at a rotational speed of 39.5 revolutions per minute (50% critical speed). The
liquid slurry was separated from the grinding media with a screen and used to prepare solid oral doses for clinical stud-
ies. The dispersion was assessed for particle size using the sedimentation field flow fractionator and was measured to
have a number average diameter of 134.9 nm and a weight average diameter of 222.2 nm. The level of contamination
from the grinding media was measured (by ICP) to be 36 parts of silicon per million parts of dispersion. Less than 5 ppm
of aluminum was detected. X-ray powder diffraction data of the starting powder was compared with the dispersed dan-
azol and showed the crystal structure morphology of the solid dispersed particles was unchanged by the dispersion
process.

Example 5 - PVP modified danazol particles

[0060] A nanoparticulate dispersion of danazol was prepared using a laboratory media mill and glass grinding
media. The media mill was equipped with a 50 ml grinding chamber and the mill was a "Mini" Motormill manufactured
by Eiger Machinery Inc.
[0061] The media mill was operated at the following process conditions:

Bead charge: 42.5 ml glass spheres
Rotor speed: 5000 RPM (2617 feet per minute (798 m/min) tangential speed)
Grinding media: 0.75 - 1.0 mm unleaded glass beads (distributed by Glens Mills)

[0062] The dispersion formula was prepared by dissolving 27 g of polyvinylpyrrolidone in 183 g of water and agi-
tated in a steel vessel with a 50 mm "Cowles" type blade until the solution was clear and free of undissolved PVP pol-
ymer. The rotational speed of the mixer was maintained at 5000 RPM. 90 g of micronized danazol was slowly added to
this blend with the same mixing for 30 min. 200 cc of the premix was added to the holding tank of the mill and recircu-
lated for 5 hours and 51 minutes. The final residence time in the grinding zone was 40 minutes.
[0063] The final average particle size was measured and determined to have a number average diameter of 79.9
nm and a weight average diameter of 161.2 nm. The particles varied in size from 30 - 415 nm. The level of attrition from
erosion of the grinding media and grinding vessel were measured (by ICP) to be 170 ppm of iron and 71 ppm silicon.
The crystal structure was determined by x-ray diffraction to be unchanged by the dispersion process.

Example 6 - Lecithin modified Steroid A particles

[0064] A nanoparticulate dispersion of Steroid A was prepared by ball milling with zirconium oxide grinding beads.
The dispersion was prepared in the absence of a surface modifier and a post addition of Lecithin and a sonication step
were required to stabilize the dispersed phase of Steroid A and prevent agglomeration and rapid sedimentation.
[0065] A fine particle dispersion of Steroid A was prepared by ball milling the following ingredients:

5 g Steroid A
95 g high purity water
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[0066] Steroid A was in the form of unmilled coarse grains having a particle size of about 100 µm and ranging in
size up to 400 µm.
[0067] The following process conditions were used:

Media: 135 ml
Vessel volume: 240 ml
Media type: 0.85 - 1.18 mm Zirbeads (manufactured by Zircoa Inc.)
Milling time: 4 days
Milling speed: 86 RPM (50% critical speed)

[0068] After four days of ball milling the slurry was separated from the grinding media through a screen. One gram
of this unstabilized slurry was added to 10 g of an aqueous solution of Lecithin (1% Centrolex "P" by weight in high
purity water, Lecithin manufactured by Central Soya Company, Inc.) and mixed by vigorous shaking, followed by a son-
ication step for 20 seconds using an ultrasonic horn (Model 350 Branson Ultrasonic Power Supply, Horn Diameter = 0.5
inch (1.27 cm), Power setting = 2). The slurry was sized under a microscope. An Olympus BH-2 optical microscope
equipped with phase contrast illumination was used to observe the size and condition of the dispersion.
[0069] A drop of the above dilute slurry was placed between a microscope slide and glass cover slip and observed
microscopically at high magnification (1,000 times) and compared to the slurry similarly diluted with water only (no sur-
face modifier). The unmodifier dispersion exhibited extensive particle agglomeration. The particle size of the unmodified
dispersion was more than 10 microns and the unmodified dispersion exhibited no Brownian Motion. Brownian motion
is the oscillatory or jiggling motion exhibited by particles in a liquid that fall in the size range of less than about 1 micron.
The Lecithin modified particles exhibited rapid Brownian motion. The thus observed dispersion had the characteristics
and appearance consistent with a number average particle size of less than 400 nm. Furthermore, it is expected that
additional milling would lead to further particle size reduction so as to achieve an effective average particle size of less
than 400 nm.

Example 7 - Alkyl aryl polyether sulfonate modified Steroid A

[0070] Example 6 was repeated except that the Lecithin was replaced with Triton X-200 (manufacture by Rohm and
Haas). Similar results were observed.

Example 8 - Gum acacia modified Steroid A

[0071] Example 6 was repeated except that the Lecithin was replaced with gum acacia (available from Eastman
Kodak Co.) Similar results were observed.

Example 9 - Sodium lauryl sulfate modified Steroid A

[0072] Example 6 was repeated except that the Lecithin was replaced with sodium lauryl sulfate (available as Dupo-
nol ME from DuPont, Inc.). Similar results were observed.

Example 10 - Steroid A modified with a dioctylester of sodium sulfosuccinic acid

[0073] Example 6 was repeated except that the Lecithin was replaced with Aerosol OT (available from American
Cyanamid Chemical Products, Inc.). Similar results were observed.

Example 11 - Steroid A modified with a block copolymer of ethylene oxide and propylene oxide

[0074] Example 6 was repeated except that the Lecithin was replaced with Pluronic F68 (available from BASF
Corp.). Similar results were observed.

Example 12 - Steroid A particles modified with a block copolymer of ethylene oxide and propylene oxide

[0075] A nanoparticulate dispersion of Steroid A was prepared by a ball milling process. The following ingredients
were added to a cylindrical 0.95 l vessel. The vessel was filled approximately halfway with the following grinding media:

Grinding media: 0.85 - 1.18 mm diameter zirconium oxide spheres (made by Zircoa)
The following dispersion ingredients were added directly to the glass vessel:
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18 g Steroid A
4.5 g Pluronic F68 (purchased from BASF Corp.)
336.6 g high purity water

[0076] Steroid A was purchased from Sterling Winthrop Inc. in the form of unmilled tabular crystals having an aver-
age particle size of approximately 100 µm.
[0077] The vessel was rotated concentrically on its axis at 50% critical speed for 5 days. After this time 4.45 g of
Pluronic F68 was added to the slurry and rolled for 5 more days at the same conditions. The slurry was then discharged
and separated from the grinding media and evaluated for particle size using the sedimentation field flow fractionator.
The number average particle size measured was 204.6 nm and the weight average particle size was 310.6 nm. The
particle size distribution ranged from approximately 68 - 520 nm. The dispersion was examined with an optical micro-
scope. It exhibited excellent particle integrity, free of flocculation and agglomeration. The dispersion particles exhibited
rapid Brownian motion.

BIOAVAILABILITY TESTING

[0078] Bioavailability of Steroid A from the nanoparticulate dispersion described above was compared to that from
a suspension of unmilled Steroid A (having an average particle size of about 100 µm) in male beagle dogs. The
unmilled material was prepared as a suspension in the same manner as the dispersion, with the exception of the ball
milling process. Both formulations were administered to each of five dogs by oral gavage and plasma obtained via a
cannula in the cephalic vein. Plasma Steroid A levels were monitored over 24 hours. The relative bioavailability of Ster-
oid A from the nanoparticulate dispersion was 7.1 fold higher than from the unmilled Steroid A suspension. Comparison
of oral plasma levels with dose corrected plasma levels following intravenous administration of Steroid A gave a mean
absolute bioavailability (± SEM) of 14.8 ± 3.5% for the nanoparticulate dispersion and 2.1 ± 1.0% for the unmilled mate-
rial.

Comparative Example A

[0079] A dispersion of Steroid A was prepared using a ball milling process with zirconium oxide grinding beads. The
dispersion was prepared in the absence of a surface modifier and a post-sonication step was used to minimize floccu-
lation and reaggregation.
[0080] A fine particle dispersion was prepared by ball milling the following ingredients:

5 g Steroid A
95 g high purity water

The following process conditions were used:
Grinding media: 135 ml
Vessel volume: 240 ml
Grinding media: 0.85 - 1.18 mm Zirbeads XR
Milling time: 4 days
Milling speed: 86 RPM (50% critical speed)

[0081] After four days of ball milling, the slurry was separated from the grinding media through a screen. One gram
of the unstablized slurry was blended with 10 grams of high purity water and mixed by vigorous shaking, followed by a
sonication step for 20 seconds using an ultrasonic horn (Model 350 Branson Ultrasonic Power Supply, Horn diameter
= 0.5 inch, Power setting = 2). The slurry was sized under a microscope. An optical microscope equipped with phase
contrast illumination was used to observe the condition of the dispersion.
[0082] A drop of the dilute slurry was placed between a microscope slide and a glass cover slip and observed at
high magnification (400X). The dispersion exhibited severe particle aggregation. The aggregate size was greater than
10 microns and exhibited no Brownian particle movement.

Example 13-20

[0083] Table 1 is a summary of additional examples of the invention. Each of the examples in Table 1 resulted in
particles having an effective average particle size of less than 400 nm.
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[0084] These examples demonstrate that the wet grinding process of this invention is broadly applicable to a wide
variety of classes of poorly-soluble drug substances including steroids, anti-inflammatory agents, antineoplastic agents,
radiopharmaceutical agents and diagnostic imaging agents having radically different chemical structures. Additionally,
these examples demonstrate that the invention can be practiced in conjunction with a variety of surface modifiers and
at a variety of surface modifier concentrations.
[0085] Furthermore, laboratory work has demonstrated that particles prepared according to this invention have
exhibited a variety of unexpected properties, particularly with respect to increased bioavailability. For example, as
described above, pharmaceutical compositions containing Steroid A and Danazol according to this invention have
unexpectedly exhibited 7 and 16 fold increases in bioavailability compared to dispersions prepared by conventional
techniques. Aqueous dispersions of WIN 63,394 prepared according to this invention resulted in an increase in bioa-
vailability of 37-fold when compared to a conventional dispersion of WIN 63,394. The dispersions were administered at
a dose of 5mg WIN 63,394 per kilogram of body weight to three dogs in the fasted state as a two way crossover study.
Serial blood samples were withdrawn and analyzed by HPLC for WIN 63,394 concentrations. The relative bioavailabil-
ities were calculated from the area under the curve for concentration versus time plots. Such increased bioavailability
is particularly advantageous inasmuch as drug substances in the form of the particles of the instant invention can
achieve the same therapeutic effect as substantially greater dosages of drug substances prepared by prior art tech-
niques.
[0086] In addition, pharmaceutical compositions containing particles of this invention have exhibited improved dose
proportionality and decreased fed-fasted variability. Further, particles of the invention comprising naproxen or
indomethacin, when administered orally, have resulted in more rapid onset of action compared to conventional
naproxen and indomethacin formulations. Moreover, certain of the particles of the invention have been found to be
extraordinarily useful in x-ray contrast compositions.

Claims

1. Mechanically obtained particles having an effective average particle size of less than 400 nm, and being free of sol-
vent contamination deriving from solvent precipitation,
wherein the particles consist essentially of a crystalline drug substance and a surface modifier, said crystalline drug
substance having been mechanically ground to an effective average particle size of less than 400 nm and having
said surface modifier adhered to the surfaces of said particle essentially by adsorption with individually adsorbed
molecules of said surface modifier being essentially free of intermolecular crosslinkages, said surface modifier
being present in an amount of 0.1 to 90% by weight based on the total weight of dry particles so as to maintain said
effective average particle size,
wherein at least 90% of the particles have a weight average particle size of less than 400 nm, and
wherein the surface modifier is selected so as to be compatible with the drug substance through a screening proc-
ess so that the dispersion containing the particles exhibits no flocculation or particle agglomeration visible to the

TABLE 1

Example Class Drug Substance Surface Modifier Number Average Particle
Size

13. anti-inflammatory 5% indomethacin 1% PVP 216 nm

14. anti-inflammatory 5% indomethacin 1% F108 235 nm

15. diagnostic imaging agent 10% WIN 8883 2% T908 166 nm

16. diagnostic imaging agent 20% WIN 8883 3.3% T908 180 nm

17. diagnostic imaging agent 20% WIN 8883 3.3% T908 (isotonic phos-
phate buffered saline, pH=
7.4)

159 nm

18. diagnostic imaging agent 20% WIN 8883 3.3% T908 (0.1M phos-
phate buffer pH=7.5)

167 nm

19. diagnostic imaging agent 10% WIN 8883 1% SA9OHCO 1% Tween
20

194 nm

20. diagnostic imaging agent 20% WIN 8883 1% SA9OHCO 193 nm
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naked eye and particularly when viewed under the optical microscope at 1000x at least two days after preparation.

2. Particles according to claim 1, in which the effective average particle size is less than about 250 nm.

3. Particles according to claim 2, in which the effective average particle size is less than about 100 nm.

4. Particles according to any one of the preceding claims, wherein said drug substance is selected from analgesics,
anti-inflammatory agents, anthelmintics, anti-arrhythmic agents, antibiotics, anticoagulants, antidepressants, anti-
diabetic agents, antiepileptics, antihistamines, antihypertensive agents, antimuscarinic agents, antimycobacterial
agents, antineoplastic agents, immunosuppressants, antithyroid agents, antiviral agents, anxiolytic sedatives,
astringents, beta-adrenoceptor blocking agents, blood products and substitutes, cardiac suppressants agents, con-
trast media, corticosteroids, cough suppressants, diagnostic agents, diagnostic imaging agents, diuretics,
dopaminergics, haemostatics, immunological agents, lipid regulating agents, muscle relaxants, parasympathomi-
metics, parathyroid calcitonin and biphosphonates, prostaglandins, radio-pharmaceuticals, sex hormones, ster-
oids, anti-allergic agents, stimulants and anoretics, sympathomimetics, thyroid agents, vasodilators and xanthines.

5. Particles according to any one of claims 1-3, wherein said drug substance is a steroid.

6. Particles according to any one of claims 1-3, wherein said drug substance is selected from the group consisting of
danazol, 5!,17!-1'-(methylsulfonyl)-1 H-pregn-20-yno[3,2-c]-pyrazol-17-Ol, piposulfam, piposulfan, camptothecin,
and ethyl-3,5-diacetamido-2,4,6-triiodobenzoate.

7. Particles according to any one of claims 1-3, wherein the drug substance is acetaminophen, acetylsalicylic acid,
aspirin, ibuprofen, naproxen, indomethacin, diclofenac, ketoprofen, flubiprofen or diflunisal.

8. Particles according to any one of claims 1-3, wherein said drug substance is etoposide, piposulfam, piposulfan,
camptothecin, melphalan, methotrexate, mitoxantrone, daunorubin, doxorubicin, or tamoxifen.

9. Particles according to any one of the claims 1-3, wherein said drug substance is cyclosporine, acyclovir, gancilovar,
medroxyorogesterone, or nystatin.

10. Particles according to any one of the preceding claims, wherein said surface modifier is gelatin, casein, lecithin,
gum acacia, cholesterol, tragacanth, stearic acid, benzalkonium chloride, calcium stearate, glyceryl monostearate,
cetostearyl alcohol, cetomacrogol emulsifying wax, a sorbitan ester, polyoxyethylene alkyl ethers, a polyoxyethyl-
ene castor oil derivative, a polyoxyethylene sorbitan fatty acid ester, a polyethylene glycol, a polyoxyethylene stea-
rate, colloidol silicon dioxide, a phosphate, sodium dodecylsulfate, carboxymethylcellulose calcium,
carboxymethylcellulose sodium, methylcellulose, hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-
methylcellulose phthalate, noncrystalline cellulose, magnesium aluminum silicate, triethanolamine, polyvinyl alco-
hol, polyvinylpyrrolidone, an ethylene oxide-propylene oxide block copolymer, an alkyl aryl polyether sulfonate, or a
dioctylester of sodium sulfosuccinic acid.

11. Particles according to any one of claims 1-9 , wherein said surface modifier is polyvinylpyrrolidone, tyloxapol,
poloxamera, poloxamine, dextran, lecithin, a dioctylester of sodium sulfosuccinic acid, sodium lauryl sulfate, poly-
oxyethylene sorbitan, a fatty acid ester, a polyethylene glycol, or a mixture of sucrose stearate and sucrose distea-
rate.

12. Particles according to any of claims 1-9, wherein said surface modifier is polyvinylpyrrolidine, tyloxapol, a
poloxamer, a poloxamine, a polyoxyethylene sorbitan fatty acid ester, polyvinyl alcohol, hydroxy propyl cellulose or
hydroxypropyl methyl cellulose.

13. Particles according to any of claims 1-9 , wherein said surface modifier is polyvinylpyrrolidine, tyloxapol, poloxamer
F108, a poloxamine, polyoxyethylene 20 sorbitan monolaurate, polyvinyl alcohol, hydroxy propyl cellulose or
hydroxypropyl methyl cellulose.

14. Particles according to any one of claims 1-3, wherein said drug substance is crystalline 5#-17#,-1'-(methylsulfonyl)
- 1' H-pregn-20-yno-pyrazol-17-ol ethylene oxide propylene oxide block copolymer.

15. A composition according to any one of the preceding claims, in which the drug substance has a solubility in water
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of less than 10 mg./ml.

16. A stable dispersion consisting essentially of a liquid dispersion medium and particles according to any one of the
preceding claims.

17. A dispersion according to claim 15, wherein said dispersion medium is water.

18. A dispersion according to claim 15, wherein said dispersion medium is safflower oil, ethanol, t-butanol, hexane or
a glycol.

19. A pharmaceutical composition comprising particles according to any one of claims 1-14 and a pharmaceutically
acceptable carrier therefor.

20. A method of preparing particles according to any one of claims 1-15, comprising the steps of dispersing larger size
particles of the drug substance in a liquid dispersion medium and wet grinding said drug substance in the presence
of rigid grinding media having an average particle size of less than 3 mm and the surface modifier to reduce the
particle size of said drug substance to an effective average particle size of less than 400 nm.

21. A method of preparing particles according to any one of claims 1-15, comprising the steps of dispersing larger par-
ticles of the drug substance in a liquid dispersion medium, wet grinding said drug substance in the presence of rigid
grinding media having an average particle size of less than 3 mm, and thereafter contacting said drug substance
with a surface modifier by mixing said surface modifier with said dispersion medium to form particles having an
effective average particle size of less than 400 mm.

22. A method according to claim 21, which includes subjecting the dispersion medium containing said drug substance
and said surface modifier to ultrasonic energy.

23. A method according to any one of claims 20-22, wherein said grinding media have a density greater than 3 g/cm3.

24. A method according to any one of claims 20-23 wherein said grinding media have an average particle size of less
than 1 mm.

25. A method according to any one of claims 20-24, in which the larger particle size drug is in the coarse form and
which includes separating the ground particles from the grinding media.

26. Use of particles according to any one of claims 1-15, a dispersion according to any one of claims 16-18, a compo-
sition according to claim 19 or particles prepared according to any one of claims 20-25 for preparing a medicament.

27. Use according to claim 26 , in which the medicament hastens the onset of action following administration.

Patentansprüche

1. Mechanisch erzeugte Partikeln, die eine effektive mittlere Korngröße von weniger als 400nm haben und die frei
sind von Lösungsmittelverunreinigung durch die Lösungsmittelausfällung,
wobei die Partikeln im wesentlichen aus einem kristallinen Arzneistoff und einem oberflächenmodifizierenden Stoff
bestehen, der kristalline Arzneistoff mechanisch zu einer effektiven mittleren Korngröße von weniger als 400nm
gemahlen wurde und der oberflächenmodifizierende Stoff an die - Oberfläche der Partikeln gebunden wurde, im
wesentlichen durch Adsorption mit einzeln adsorbierten Molekülen des oberflächenmodifizierenden Stoffes, die im
wesentlichen frei von Intermolekularbindungen sind, wobei der oberflächenmodifizierende Stoff in einer Menge von
0,1 bis 90 Gewichtsprozent, basierend auf dem Gesamtgewicht der trockenen Partikeln, vorliegt, so daß die effek-
tive mittlere Korngröße erhalten bleibt, wobei mindestens 90% der Partikeln eine gewichtete mittlere Korngröße
von weniger als 400nm haben und wobei der oberflächenmodifizierende Stoff durch ein Screeningverfahren so
gewählt ist, daß er sich mit dem Arzneistoff verträgt, damit die Dispersion, die die Partikeln enthält, weder Ausflok-
kung noch Partikelagglomeration zeigt, die mit bloßem Auge und insbesondere bei Betrachtung unter dem opti-
schen Mikroskop bei 1000facher Vergrößerung mindestens zwei Tage nach der Herstellung sichtbar sind.

2. Partikeln nach Anspruch 1, bei denen die effektive mittlere Korngröße weniger als etwa 250nm beträgt.
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3. Partikeln nach Anspruch 2, bei denen die effektive mittlere Korngröße weniger als etwa 100nm beträgt.

4. Partikeln nach einem der vorigen Ansprüche, wobei der Arzneistoff aus Analgetika, antiphlogistisch wirkenden Mit-
teln, Anthelminthika, antiarrhythmisch wirkenden Mitteln, Antibiotika, Antikoagulantien, Antidepressiva, antidiabe-
tisch wirkenden Mitteln, Antiepileptika, Antihistaminika, antihypertensiv wirkenden Mitteln, antimuskarinisch
wirkenden Mitteln, antimycobakteriell wirkenden Mitteln, antineoplastisch wirkenden Mitteln, Immunsupressiva,
thyreostatisch wirkenden Mitteln, antiviral wirkenden Mitteln, anxiolytisch wirksamen Sedativa, Adstringentien,
Betablockern, Blutprodukten und -ersatzmitteln, herzwirksamen Suppressiva, Kontrastmitteln, Corticosteroiden,
Hustenstillern, diagnostischen Mitteln, diagnostischen Bildgebungsmitteln, Diuretika, Dopaminagonisten, blutstil-
lenden Mitteln, immunologisch wirkenden Mitteln, lipidregulierenden Mitteln, Muskelrelaxantien, Parasympathomi-
metika, parathyreoidalem Calcitonin und Bisphosphonaten, Prostaglandinen, Radiopharmaka,
Geschlechtshormonen, Steroiden, antiallergisch wirkenden Mitteln, Stimulantien und Anorektika, Sympathomime-
tika, auf die Schilddrüse wirkenden Mitteln, Vasodilatatoren und Xanthinen gewählt ist

5. Partikeln nach einem der Ansprüche 1-3, wobei der Arzneistoff ein Steroid ist.

6. Partikeln nach einem der Ansprüche 1-3, wobei der Arzneistoff aus der Gruppe bestehend aus Danazol, 5!, 17!-
1'-(methylsulfonyl)-1 H-pregn-20-yno[3,2-c]-pyrazol-17-01, Piposulfam, Piposulfan, Camptothecin, und Ethyl-3,5-
diacetamido-2,4,6-trijodobenzoat gewählt ist.

7. Partikeln nach einem der Ansprüche 1-3, wobei der Arzneistoff Acetaminophen, Acetylsalicylsäure, Aspirin, Ibu-
profen, Naproxen, Indomethacin, Diclofenac, Ketoprofen, Flubiprofen oder Diflunisal ist.

8. Partikeln nach einem der Ansprüche 1-3, wobei der Arzneistoff Etoposid, Piposulfam, Piposulfan, Camptothecin,
Melphalan, Methotrexat, Mitoxantron, Daunorubin, Doxorubicin, oder Tamoxifen ist.

9. Partikeln nach einem der Ansprüche 1-3, wobei der Arzneistoff Ciclosporin, Aciclovir, Gancilovar, Medroxyproge-
steron oder Nystatin ist.

10. Partikeln nach einem der vorigen Ansprüche, wobei der oberflächenmodifizierende Stoff Gelatine, Casein, Leci-
thin, arabisches Gummi, Cholesterin, Tragant, Stearinsäure, Benzalkoniumchlorid, Calciumstearat, Glycerolmono-
stearat, Cetylstearylalkohol, emulgierendes Cetylmacrogol-Wachs, ein Sorbitanester, Polyoxyethylenalkylether, ein
Polyoxyethylenrizinusölderivat, ein Polyoxyethylensorbitanfettsäureester, ein Polyethylenglycol, ein Polyoxyethy-
lenstearat, kolloiddisperses Siliciumdioxid, ein Phosphat, Natriumdodecylsulfat, Carboxymethylcellulose-Calcium,
Carboxymethylcellulose-Natrium, Methylcellulose, Hydroxyethylcellulose, Hydroxypropylcellulose, Hydroxypropyl-
methylcellulosephthalat, nichtkristalline Cellulose, Magnesiumaluminiumsilicat, Triethanolamin, Polyvinylalkohol,
Polyvinylpyrrolidon, ein Ethylenoxidpropylenoxid-Blockcopolymer, ein Alkylarylpolyethersulfonat oder ein Dioctyle-
ster der Natriumsulfobernsteinsäure ist.

11. Partikeln nach einem der Ansprüche 1-9, wobei der oberflächenmodifizierende Stoff Polyvinylpyrrolidon, Tyloxapol,
Poloxamer, Poloxamin, Dextran, Lecithin, ein Dioctylester der Natriumsulfobernsteinsäure, Natriumlaurylsulfat,
Polyoxyethylensorbitan, ein Fettsäureester, ein Polyethylenglykol oder eine Mischung aus Saccharosestearat und
Saccharosedistearat ist.

12. Partikeln nach einem der Ansprüche 1-9, wobei der oberflächenmodifizierende Stoff Polyvinylpyrrolidin, Tyloxapol
ein Poloxamer, ein Poloxamin, ein Polyoxyethylensorbitanfettsäureester, Polyvinylalkohol, Hydroxypropylcellulose
oder Hydroxypropylmethylcellulose ist.

13. Partikeln nach einem der Ansprüche 1-9, wobei der oberflächenmodifizierende Stoff Polyvinylpyrrolidin, Tyloxapol,
Poloxamer F 108, ein Poloxamin, Polyoxyethylen 20 sorbitanmonolaurat, Polyvinylalkohol, Hydroxypropylcellulose
oder Hydroxypropylmethylcellulose ist.

14. Partikeln nach einem der Ansprüche 1-3, wobei der Arzneistoff kristallines 5#-17#, -1'-(Methylsulfonyl) - 1' H-pregn-
20-yno-pyrazol-17-ol Ethylenoxidpropylenoxid-Blockcopolymer ist.

15. Eine Zusammensetzung nach einem der vorigen Ansprüche, in der der Arzneistoff eine Wasserlöslichkeit von
weniger als 10mg/ml besitzt.
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16. Eine stabile Dispersion, die im wesentlichen aus einem flüssigen Dispersionsmittel und Partikeln nach einem der
vorigen Ansprüche besteht.

17. Eine Dispersion nach Anspruch 15, wobei das Dispersionsmittel Wasser ist.

18. Eine Dispersion nach Anspruch 15, wobei das Dispersionsmittel Färberdistelöl, Ethanol, t-Butanol, Hexan oder ein
Glykol ist.

19. Eine pharmazeutische Zusammensetzung, die Partikeln aus einem der Ansprüche 1-14 sowie einen damit phar-
mazeutisch verträglichen Träger enthält.

20. Ein Verfahren zur Herstellung von Partikeln nach einem der Ansprüche 1-15, das folgende Schritte umfaßt: Disper-
gieren von größeren Arzneistoffpartikeln in einem flüssigen Dispersionsmittel und das nasse Mahlen des Arznei-
stoffs in Gegenwart eines festen Mahlmediums, das eine mittlere Korngröße von weniger als 3mm besitzt, und des
oberflächenmodifizierenden Stoffes, um die Korngröße des Arzneistoffs zu einer effektiven mittleren Korngröße
von weniger als 400nm zu reduzieren.

21. Ein Verfahren zur Herstellung von Partikeln aus einem der Ansprüche 1-15, das folgende Schritte umfaßt: Disper-
gieren größerer Arzneistoffpartikeln in einem flüssigen Dispersionsmittel, das nasse Mahlen des Arzneistoffs in
Gegenwart eines festen Mahlmediums, das eine mittlere Korngröße von weniger als 3mm besitzt, und danach das
In-Kontakt-bringen des Arzneistoffs mit einem oberflächenmodifizierenden Stoff, indem der oberflächenmodifizie-
rende Stoff mit dem Dispersionsmittel vermischt wird, um Partikeln zu bilden, die eine effektive mittlere Korngröße
von weniger als 400nm besitzen.

22. Ein Verfahren nach Anspruch 21, das eine Behandlung des Dispersionsmittels mit dem darin enthaltenen Arznei-
stoff und dem oberflächenmodifizierenden Stoff mit Ultraschallenergie beinhaltet.

23. Ein Verfahren nach einem der Ansprüche 20-22, wobei das Mahlmedium eine größere Dichte als 3g/cm3 besitzt.

24. Ein Verfahren nach einem der Ansprüche 20-23, wobei das Mahlmedium eine mittlere Korngröße von weniger als
1mm besitzt.

25. Ein Verfahren nach einem der Ansprüche 20-24, in dem der Arzneistoff mit größerer Korngröße in grobkörniger
Form vorliegt und das die Trennung der gemahlenen Partikeln vom Mahlmedium umfaßt.

26. Die Verwendung von Partikeln nach einem der Ansprüche 1-15, einer Dispersion nach einem der Ansprüche 16-
18, einer Zusammensetzung nach Anspruch 19 oder Partikeln, die nach einem der Ansprüche 20-25 zur Herstel-
lung eines Medikamentes hergestellt wurden.

27. Die Verwendung nach Anspruch 26, wobei das Medikament den Wirkungseintritt, der auf die Verabreichung folgt,
beschleunigt.

Revendications

1. Particules obtenues mécaniquement ayant une granulométrie moyenne efficace inférieure à 400 nm, et étant
dépourvues de contamination par un solvant dérivant d'une précipitation dans un solvant,
dans lesquelles les particules sont essentiellement constituées d'une substance cristalline de type médicament et
d'un agent de modification de surface, ladite substance cristalline de type médicament ayant été broyée mécani-
quement à une granulométrie moyenne efficace inférieure à 400 nm et ledit agent de modification de surface étant
collé aux surfaces desdites particules essentiellement par adsorption, les molécules adsorbées individuellement
dudit agent de modification de surface étant essentiellement dépourvues de réticulations intermoléculaires, ledit
agent de modification de surface étant présent en une proportion de 0,1 à 90 % en poids, par rapport au poids total
des particules sèches de façon à conserver ladite granulométrie moyenne efficace,
dans lesquelles au moins 90 % des particules ont une ganulométrie moyenne en poids inférieure à 400 nm, et
dans lesquelles l'agent de modification de surface est choisi de façon à être compatible avec la substance de type
médicament lors d'un procédé de tamisage de sorte que la dispersion contenant les particules ne présente pas de
floculation ni d'agglomération des particules visible à l'oeil nu et, en particulier, lorsqu'elles sont examinées au
microscope optique sous un grossissement de 1000 au moins deux jours après la préparation.
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2. Particules selon la revendication 1, dans lesquelles la granulométrie moyenne efficace est inférieure à environ 250
nm.

3. Particules selon la revendication 2, dans lesquelles la granulométrie moyenne efficace est inférieure à environ 100
nm.

4. Particules selon l'une quelconque des revendications précédentes, dans lesquelles ladite substance de type médi-
cament est choisie parmi les analgésiques, les agents anti-inflammatoires, les anthelmintiques, les agents anti-
arythimques, les antibiotiques, les anticoagulants, les antidépresseurs, les agents antidiabétiques, les anti-épilep-
tiques, les antihistaminiques, les agents antihypertenseurs, les agents antimuscariniques, les agents antimycobac-
tériens, les agents antinéoplastiques, les immunosuppresseurs, les agents antithyroïdiens, les agents antiviraux,
les sédatifs anxiolytiques, les astringents, les agents bêta-bloquants des adrénocepteurs, les produits et les pro-
duits de substitution sanguins, les suppresseurs cardiaques, les agents de contraste, les corticostéroïdes, les anti-
tussifs, les agents de diagnostic, les agents d'imagerie diagnostique, les diurétiques, les dopaminergiques, les
hémostatiques, les agents immunologiques, les agents de régulation des lipides, les relaxants musculaires, les
parasympathomimétiques, la calcitonine parathyroïdienne et les biphosphonates, les prostaglandines, les agents
radio-pharmaceutiques, les hormones sexuelles, les stéroïdes, les agents anti-allergiques, les stimulants et les
anorexiants, les sympathomimétiques, les agents thyroïdiens, les vasodilatateurs et les xanthines.

5. Particules selon l'une quelconque des revendications 1 à 3, dans lesquelles ladite substance de type médicament
est un stéroïde.

6. Particules selon l'une quelconque des revendications 1 à 3, dans lesquelles ladite substance de type médicament
est choisie dans le groupe constitué par le danazol, le 5!-17!-1'-(méthylsulfonyl)-1-H-prégn-20-yno[3,2-c]-pyrazol-
17-ol, la piposulfame, le piposulfane, la camptothécine et le 3,5-diacétamido-2,4,6-triiodobenzoate d'éthyle.

7. Particules selon l'une quelconque des revendications 1 à 3, dans lesquelles la substance de type médicament est
l'acétaminophène, l'acide acétylsalicylique, l'aspirine, l'ibuprofène, le naproxène, l'indométhacine, le diclofénac, le
cétoprofène, le flubiprofène ou le diflunisal.

8. Particules selon l'une quelconque des revendications 1 à 3, dans lesquelles ladite substance de type médicament
est l'étoposide, la piposulfame, le piposulfane, la camptothécine, le melphalane, le méthotrexate, la mitoxantrone,
la daunorubine, la doxorubicine ou le tamoxifène.

9. Particules selon l'une quelconque des revendications 1 à 3, dans lesquelles ladite substance de type médicament
est la cyclosporine, l'acyclovir, le gancilovar, la médroxyprogestérone ou la nystatine.

10. Particules selon l'une quelconque des revendications précédentes, dans lesquelles ledit agent de modification de
surface est la gélatine, la caséine, la lécithine, la gomme arabique, le cholestérol, la gomme adragante, l'acide
stéarique, le chlorure de benzalkonium, le stéarate de calcium, le monostéarate de glycéryle, l'alcool cétostéaryli-
que, une cire émulsifiante de type cétomacrogol, un ester de sorbitane, les éthers alkyliques polyoxyéthylés, un
dérivé d'huile de ricin polyoxyéthylé, un ester d'acide gras de sorbitane polyoxyéthylé, un polyéthylèneglycol, un
stéarate polyoxyéthylé, le dioxyde de silicium colloïdal, un phosphate, le dodécylsulfate de sodium, la carboxymé-
thylcellulose de calcium, la carboxyméthylcellulose de sodium, la méthylcellulose, l'hydroxyéthylcellulose,
l'hydroxypropylcellulose, le phtalate d'hydroxypropylméthylcellulose, la cellulose non cristalline, l'aluminosilicate de
magnésium, la triéthanolamine, le poly(alcool vinylique), la polyvinylpyrrolidone, un copolymère séquencé oxyde
d'éthylène-oxyde de propylène, un alkylarylpolyéthersulfonate, ou un dioctylester d'acide sulfosuccinique de
sodium.

11. Particules selon l'une quelconque des revendications 1 à 9, dans lesquelles ledit agent de modification de surface
est la polyvinylpyrrolidone, le tyloxapol, un poloxamère, une poloxamine, le dextrane, la lécithine, un dioctylester
d'acide sulfosuccinique de sodium, le laurylsulfate de sodium, le sorbitane polyoxyéthylé, un ester d'acide gras, un
polyéthylèneglycol, ou un mélange de stéarate de saccharose et de distéarate de saccharose.

12. Particules selon l'une quelconque des revendications 1 à 9, dans lesquelles ledit agent de modification de surface
est la polyvinylpyrrolidone, le tyloxapol, un poloxamère, une poloxamine, un ester d'acide gras de sorbitane poly-
oxyéthyléné, le poly(alcool vinylique), l'hydroxypropylcellulose ou l'hydroxypropylméthylcellulose.
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13. Particules selon l'une quelconque des revendications 1 à 9, dans lesquelles ledit agent de modification de surface
est la polyvinylpyrrolidone, le tyloxapol, le poloxamère F108, une poloxamine, le monolaurate de sorbitane poly-
oxyéthyléné (20), le poly(alcool vinylique), l'hydroxypropylcellulose ou l'hydroxypropylméthylcellulose.

14. Particules selon l'une quelconque des revendications 1 à 3, dans lesquelles ladite substance de type médicament
est un copolymère séquencé cristallin 5!-17!-1'-(méthylsulfonyl)-1'-H-prégn-20-yno-pyrazol-17-ol/oxyde d'éthy-
lène/oxyde de propylène.

15. Composition selon l'une quelconque des revendications précédentes, dans laquelle la substance de type médica-
ment a une solubilité dans l'eau inférieure à 10 mg/ml.

16. Dispersion stable essentiellement constituée d'un milieu de dispersion liquide et des particules selon l'une quel-
conque des revendications précédentes.

17. Dispersion selon la revendication 15, dans laquelle ledit milieu de dispersion est l'eau.

18. Dispersion selon la revendication 15, dans laquelle ledit milieu de dispersion est l'huile de tournesol, l'éthanol, le t-
butanol, l'hexane ou un glycol.

19. Composition pharmaceutique comprenant les particules selon l'une quelconque des revendications 1 à 14, et un
véhicule pharmaceutiquement acceptable de celles-ci.

20. Procédé de préparation des particules selon l'une quelconque des revendications 1 à 15, comprenant les étapes
consistant à disperser des particules plus grosses de la substance de type médicament dans un milieu de disper-
sion liquide et à broyer à l'état humide ladite substance de type médicament en présence de moyens de broyage
rigides ayant une granulométrie moyenne inférieure à 3 mm et l'agent de modification de surface pour réduire la
granulométrie de ladite substance de type médicament à une granulométrie moyenne efficace inférieure à 400 nm.

21. Procédé de préparation des particules selon l'une quelconque des revendications 1 à 15, comprenant les étapes
consistant à disperser des particules plus grosses de la substance de type médicament dans un milieu de disper-
sion liquide, à broyer à l'état humide ladite substance de type médicament en présence de moyens de broyage rigi-
des ayant une granulométrie moyenne inférieure à 3 mm, puis à mettre en contact ladite substance de type
médicament avec un agent de modification de surface par mélange dudit agent de modification de surface avec
ledit milieu de dispersion pour former des particules ayant une granulométrie moyenne efficace inférieure à 400
nm.

22. Procédé selon la revendication 21, qui comprend le fait de soumettre le milieu de dispersion contenant ladite subs-
tance de type médicament et ledit agent de modification de surface à une énergie ultrasonore.

23. Procédé selon l'une quelconque des revendications 20 à 22, dans lequel lesdits moyens de broyage ont une masse
volumique supérieure à 3 g/cm3.

24. Procédé selon l'une quelconque des revendications 20 à 23, dans lequel lesdits moyens de broyage ont une gra-
nulométrie moyenne inférieure à 1 mm.

25. Procédé selon l'une quelconque des revendications 20 à 24, dans lequel le médicament de plus grande taille de
particule est sous forme grossière et qui comprend la séparation des particules broyées des milieux de broyage.

26. Utilisation des particules selon l'une quelconque des revendications 1 à 15, d'une dispersion selon l'une quelcon-
que des revendications 16 à 18, d'une composition selon la revendication 19 ou des particules préparées selon
l'une quelconque des revendications 20 à 25, pour préparer un médicament.

27. Utilisation selon la revendication 26, dans laquelle le médicament accélère le démarrage de l'action après l'admi-
nistration.
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THE PATENTS ACT 1970 

 

(AMENDED BY THE PATENTS ACT 2005) 

 

AND 

 

THE PATENT RULES , 2003 

 

(AMENDED BY THE PATENT RULES 2006 ) 

 

In the matter of Patent application No. 

 

314/MUM/2008 Application Date 13/02/2008 

 

AND 

 

In the matter of Section (14) 

 

& (15)of the Patents Act  

RAJEEV M. HUZURBAZAR.…………The Applicant 

 

Present: RAJEEV M. HUZURBAZAR. 
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                                                         DECISION  

 

The instant Patent Application filed as ORDINARY APPLICATION filed on 13/02/2008 

entitled ‘ORAL FOOD SUPPLEMENT POWDER FOR DIARRHOEA IN 

PAEDIATRICS’ . The  initially filed  claims in its Complete Specification were  

examined in accordance with the Patents Act 1970 and consequently  numbers of 

objections comprising of both formal and technical were conveyed by the Patent office, 

Mumbai  to the applicant as per First Examination Report dated  28th    April   2010  

which is the part of file of the instant case. The main technical objections were u/s  10(4) 

&  u/s 3(e) of the Patents Act.. 

The initially filed set of  claims are stated as follows: 

1 .An Oral Food Supplement compositon, for Diarrhea for paediatric patients, 

comprising, 

Mixed Fruit Powder 1 to 50% 

Potato Powder 15 to 30 % 

Rice Powder 11 to 15 % 

Soyabeen Powder 1.5 to 10 % 

Sago Powder .5 to 10 % 

Lentil Powder 1 to 5 % 

Tur Powder 1 to 5 % 
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2. A process of making the food supplement composition as claimed in claim 1, where 

in the all the powder are spray Dried,Powder are weighed and added to mixer and 

process is continued for 30 min.mixing mass is then transferred to stainless steel 

vessel , powder is then transferred to filling machine and packed in containers. 

 

The applicants had filed their reply to the First  Examination Report (FER ) 11th January 

2011 ie within the prescribed period  enclosing therewith the desired Forms, revised 

retyped papers etc. They simultaneously made some rewording of the said claims . The 

said reply   & the set of claims is also part of file of the instant case . Further Second 

Examination Report has been issued by the office maintaining the main requirements 

which has been replied by the applicant. 

The last date to put the application in order for grant has been expired on 28/04/2011 . As  

the Patent office was still not satisfied with the said compliance, the above objections 

were  maintained & stated that the  revised set of claims are not allowable under section 

3(e) of the Act. For the sake of natural justice the  applicant has been  offered an hearing 

on 04/07/2011. 

     The main requirements of the First   Examination Report (FER )  the claims fall within 

the scope of section 3(e) of the Act. 

      Applicant Sri Rajeev  Huzurbazar appeared for hearing before me on 04/07/2011.   

The set of claims on record are stated as follows. 

214



 4 

 

The  applicant submitted that the present Invention relate to application of Oral Food 

Supplement Powder in case of diarrhea in pediatric patient. Diarrhea is too frequent 

passage of poorly formed stools i.e passage of excessive water in faces. Diarrheal 

diseases constitute a major cause of morbidity and mortality worldwide.More than five 

million children under age of five years die every year of diarrhea. Diarrhea has been 

shown to have significant impact on. nutrition. Child with multiple episodes  of diarrhea  

suffers  most  severely  from  protein  energy  malnutrition  . A considerable quantity of 

nutritients is lost in diarrheal  stool. Protein energy malnutrition develops. A vicious 

cycle of diarrhea-malnutrition-diarrhea sets in. Significant death occur as a result of 

malnutrition, unnecessary starvation, consequent series of diarrhea. Pediatric   

diarrheal patients by administering an effective daily amount of Food Supplement 

Powder of composition comprising mixture of Mixed Fruit Powder, Rice, Potato, 

Soyabeen, Sago, when given in definite proportion and dose with other drugs controls the 

diarrhea , formation of normal stool very fast as compared to drugs given alone to 
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paediatric patients.. Food Supplement powder not only reduces the fluidity and frequency 

of loose stool which is necessary to alter the picture of diarrhea , but also prevents 

malnutrition. The formulation may be available in biscuit form. 

                    The  applicant   merely repeated the same thing which they have submitted 

during the reply to the FER that the claims has been revised & it meets the requirement of 

Section 3(e) & it  is a synergistic composition & not a admixture. The Applicant stated 

that they submitted the clinical data while filing reply to first examination repot  & 

further data  in view of their  reply to hearing . They stated that it is not the individual 

effect of the ingredients   but due to the combined effect of all the ingredients that they 

are using in the food supplement composition  & that  help to control the diarrhea . They 

stated that if using the hundred percent of one the ingredient in the composition  it has a 

adverse effect on body & not effective to control diarrhea. Further , they stated that 

indifferent proportion of  different ingredients will also not give result & will not be 

effective in controlling diarrhea. 

 So , they  requested  you to waive the objection. 

The above  submission to the hearing is also part of the instant case. Their  submissions 

have been considered carefully but it does not fulfill the requirement of Section 3(e) of 

the Act .    

I had gone through the specification & their submission .The instant application relates to 

an oral food supplement in the form of compositon, for controlling  diarrhea particularly 

for  paediatric patients, infants & babies. It comprising mainly different fruit powder,  

potato powder ,rice powder,soyabeen powder,sago powder ,lentil powder ,tur dal 

powder  in a proportion mentioned in the specification & claimed in the claims. 
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Section  3(e) of the Act says "...a substance obtained by a mere admixture resulting 

only in the aggregation of the properties of the components thereof or a process for 

producing such substance.” 

So,  the question of synergism are matters of scientific facts which are required to be 

embodied in the specification so that the said characteristics are apparent from the 

specification. 

Claims as stated above  of the applicant  claimed  a composition comprising fruit powder,  

potato powder ,rice powder,soyabeen powder, sago powder,lentil powder ,tur dal  powder   

in a different  proportion . The composition claimed by the applicant is a mere admixture 

of  above mentioned ingredients  without showing any synergism. The combination does 

not result in any enhanced additive effect. There is not a single example in the entire 

specification which demonstrates that the said combination provides surprising results 

apart from being a mere collocation of the properties of the individual ingredients.  What 

applicant claiming as a synergy has not been demonstrated at all in the complete 

specification .  What applicant tries to show in the form of   clinical data & other data at 

the time filing reply to the first examination report & reply to the hearing  has not filed as 

a part of description in the specification.  

 So, it is pertinent to mention here that , at the time of filing of instant application for 

patent no where mentioned in the specification that how  the components or ingredients 

of the composition act together  and   is responsible for controlling the diarrhea. No 

comparative results/data on the controlling in respect diarrhea of the claimed composition 

is disclosed. A mere statement at the time of hearing & filing reply  on enhanced property 
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of the composition regarding controlling diarrhea  in absence of experimental/technical 

evidences in the specification itself  is not credible. The specification is silent on 

unexpected effect/synergism of the claimed composition. The question of efficacy and or 

synergism are matters of scientific facts which are required to be embodied in the 

specification so that the said characteristics are apparent from the specification. The 

applicant vaguely claimed that the composition is a synergistic composition but no 

support in this regard was provided in the specification . Actually applicant has to study 

the ingredients used in the composition individually and need to see whether these 

ingredients possess property towards controlling the diarrhea individually & how 

effective in controlling diarrhea when these have mixed together in particular proportion. 

So, the applicant failed to demonstrate the data of  individual ingredients  and  when 

these have mixed together, need to be mentioned in  the description of  specification. 

  In the absence of such evidence, it is evident that the claims cannot be patented under 

Section 3(e) of the Act and ought to be rejected. 

It is not uncommon for the effect of two or more chemicals/ingredients  on an organism to be 

greater than the effect of each chemical/ingredient  individually, or the sum of the individual 

effects. The presence of different ingredient together enhances the effects of the composition as a 

whole. This is called a synergistic effect or synergy .The applicant has to define the a synergy 

ie how  different entities cooperate advantageously for a final outcome shall be defined in 

the specification which applicant  failed to define. 

In the absence of synergism between the  defined components , which applicant failed, the 

claimed composition of the alleged application is considered mere admixture as defined 

under clause (e) of  Section 3 of the Act. 
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So, considering the clause (e) of  Section 3 of the Act & in the absence of synergistic data in 

the specification  as stated above , the composition claimed herein in claims  is a mere 

admixture. 

Further the revised set of claims which applicant has filed after the hearing , claim 2 is not the 

same claim which applicant has filed at the time of filing of the application. What applicant 

claimed in the initially file set claims in claim 2 is process of making he composition . However, 

it has been converted to the product claim & now claiming composition with synergistic effect 

which they have not demonstrated in the specification  and claimed in such a way that it lacks 

clarity. Further , applicant has added the the matter regarding the fruit powder . They are now 

claiming fruit powder used in the composition is made from fruits apple ,banana & guava  are not 

fully supported by the description of the initially filed specification. Applicant has carried out the 

voluntary amendments without following the prescribed procedure under the Act. Though 

applicant has explained in their submission of first examination report regarding the steps used 

for making the composition , they have not taken the care to explain these each of the steps in the 

complete specification filed initially. So, the complete specification does not meet the 

requirement of 10 (4) of the Patents Act, 1970. 

As per Section 10 (4) of the Patents Act  every complete specification shall – 

a) fully & particularly  describe the invention  & its operation or use & the method by 

which it is to be performed ; 

b) disclose the best method of performing the the invention which is known to the 

applicant & for which he is entitled to claim the protection ; and  

c) end with a claim or claims defining the scope of the invention for which protection is 

claimed ; 

d) be accompanied by an  abstract to provide the technical information on the invention . 
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             The Complete Specification describing the invention is a techno-legal document. 

It should disclose the invention completely to meet the requirement of the Patents Act 

and should also   enable a person possessing average skill in the art to work the invention 

without  assistance of the patentee . This is possible when the complete specification 

describes the invention fully and particularly and describes its operation and/or method 

by which it is to be performed. It is also essential that the best method for performing the 

invention, which is known to the applicant   is disclosed in the  Complete Specification .  

The complete specification  must describe an embodiement of the invention claimed in 

claims & that  description must be sufficient to enable those in the industry  concerned to 

carry it into effect  without  their  to making further invention. The ordinary skilled 

person in the art  must be able to perform the invention which satisfies the requirement of 

disclosure. Further as stated above, applicant failed to demonstrate the synergy with 

required data in the specification. 

 Having considered all the circumstances, reply , submission  made by the agent for the 

applicant, I hereby refuse  the application on the  grounds as stated above. 

Accordingly the instant Patent Application No. 314/MUM/2008 is refused u/s 15 of the 

Patents Act 1970. 

Dated: 05.10.2012.                                                             (A. T.PATRE) 

Place: Mumbai                                               Asstt. Controller of  Patents & Designs                      
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