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I, Reinhold Vieth, declare and state as follows under penalty of perjury: 

1. I am the co-inventor and one of the owners of U.S. Patent No.

9,066,958 (“the ‘958 Patent”).  This declaration is based on personal knowledge 

unless otherwise indicated. 

2. I received my B.Sc. in medical sciences, my M.Sc. in physiology, and

my Ph.D. in physiology from the University of Toronto.  I also received a post-

graduate diploma in clinical chemistry from the University of Toronto.  I have 

authored numerous peer-reviewed and non-peer-reviewed articles during my 

career.  For more than thirty years, I taught at the University of Toronto, retiring in 

2012 as a full professor.  Attached as Exhibit A is a true and correct copy of my 

most recent curriculum vitae. 

3. I have reviewed the Petition and exhibits filed by Petitioner in

IPR2023-00726, particularly the Declaration of Robert O. Williams III, MOM-

1004 (“Williams”) and the exhibits to which it refers. 

4. Based on my review of the Petition and Williams, MOM-1004, and

the exhibits to which it refers, they reflect a fundamental and erroneous 

misunderstanding regarding “Vigantol” oil and MOM-1006/MOM-1007, 

(“Harder”), and more critically the problems and issues which the ‘958 Patent 

addresses and solves.   
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5. The difficulty posed by dropping one drop of a liquid onto a small 

surface like a nipple, pacifier, or finger is that much of the drop rolls off.  And if 

that drop is sticky or viscous enough to stay put on that small surface, then it might 

not be easy to suck or lick from that surface.  (If you have vegetable oil on your 

finger, it will still be there even if you try to lick it off; you will end up washing 

your hands.)  Unless one solves these problems of adherence and delivery, there 

can be no viable product.  The prior art never indicated any awareness of these 

difficulties and never solved or addressed these technical problems (among others). 

6. In addition, one must address the issue of sufficient delivery of an 

efficacious dosage of the product being delivered.  American and Canadian 

regulations regarding dietary supplements require that for vitamin D, the dose 

swallowed by the person taking the supplement must be between 90 and 120 

percent of the labeled dose.  A product or method delivering anything less than 90 

percent of the labeled dose is inadequate, unethical and fails to comply with the 

applicable regulations.  During my work on the patent application, I did an 

extensive background search, looking for objective knowledge about how 

efficiently a human can lick or suck an oil off a surface.  I was very surprised that 

there was almost nothing to be found in the published literature about this (in terms 

of library resources, the University of Toronto ranks immediately after Harvard 

and Yale).  The closest pertinent prior that I could find was a Food and Drug 
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Administration analysis regarding lipstick, which determined that less than 50% of 

the lipstick composition was actually delivered into the mouth and swallowed.  A 

true and correct copy of this study is attached as Hart, et al. (pg. 150 of it), Exhibit 

B.  Hart was considered by the USPTO. 

7. None of the prior art disclosed to the examiner or relied on by the 

Petition discloses the specific compositions and methods of the ‘958 Patent for use 

in applying a single drop of vitamin D to an exterior surface of an object so that an 

infant could suck a pharmaceutically efficacious dose. 

8. The Petition’s reliance on “Vigantol” oil is misplaced.  First, 

“Vigantol” is simply the name for a particular brand of vitamin D in medium chain 

triglyceride (“MCT”).  Moreover, “Vigantol” for many years was a tablet.  It was 

found to cause toxicity in infants.  (Indeed, a significant risk exists that one can 

overdose infants with vitamin D; this can occur rather easily.)  Furthermore, once it 

became an oil, it was (and is) available only by medical prescription in certain 

countries in Europe.  It is not available in the United States or Canada.  One cannot 

readily obtain a sample, and its actual composition is not readily available or listed 

on the product packaging.   

9. Contrary to the Petition’s suggestion, I never seriously studied or 

worked with “Vigantol” oil.  The article I co-authored with Dr. Houghton, MOM-

1014, does not suggest otherwise.  A review of the reference cited in the context of 
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the comment regarding the formulation of “Vigantol” in the 1950s, shows that the 

reference cited discussed “Vigantol” in tablet form, not as an oil. 

10. I never used “Vigantol” oil in connection with the research or 

preparation of the inventions claimed in the ‘958 Patent.  For the experimental 

examples disclosed in the ‘958 Patent specification, I used Miglyol oil, a 

pharmaceutical quality MCT, and dissolved crystalline vitamin D3 into it to 

perform my research.  I calibrated vitamin D doses by ultraviolet absorbance 

and/or liquid chromatography in relation to solutions of vitamin D dissolved in 

ethanol. 

11. I disclosed to the examiner the Holmberg, et al. article (“Absorption 

of a Pharmacological Dose of Vitamin D3 From Two Different Lipid Vehicles in 

Man:  Comparison of Peanut Oil and a Medium Chain Triglyceride”). This study 

compared vitamin D bioavailability in MCT versus bioavailability in peanut oil, 

and determined that peanut oil was better.  Holmberg, et al. used Miglyol, and they 

teach away from using MCT to deliver vitamin D, because on an empty stomach, 

they found that vitamin D prepared in peanut oil was absorbed better than vitamin 

D prepared in MCT. 

12. At column 3 of the ‘958 Patent, beginning at line 27, we disclosed that 

“a skin lotion that contains vitamin D can be absorbed over time through the skin 

of the infant.”  We pointed out that MCT “are useful as a skin lotion, and at the 
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same time they can function as a solvent to deliver vitamin D. However, the 

efficacy of vitamin D delivery is problematic with this approach, because vitamin 

D could be wiped easily off the skin before it could be absorbed into the body.” 

13. We also disclosed to the examiner the Ikushima patent (‘958 Patent, 

column 3, beginning at line 33), regarding MCT as a solvent for vitamin D 

compounds. Again, the Ikushima patent teaches away from MCT, since it reports 

that vitamin D is unstable in MCT that is not pretreated with his method. 

14. Furthermore, we disclosed to the examiner the Scanlon, “Vitamin D 

Expert Panel Meeting – Final Report,” which on its page 21 states without further 

discussion, “A solution in Germany is to put an oral vitamin D preparation on the 

mother’s nipple once a day before the baby breastfeeds”.  There was no elaboration 

whether that preparation was aqueous, emulsion, or oil, liquid, powder or cream; 

there was no mention of how much was to be applied; and there was no mention of 

what percentage of the applied dose was actually swallowed by the infant.   

15. Contrary to Williams’ insinuation, I did not withhold or fail to 

disclose any relevant or pertinent information or prior art, including “Vigantol” oil, 

which as I have stated, is simply a brand name for a particular vitamin D product 

dissolved in an oil.  Williams does not appear to have reviewed all the prior art 

disclosed to the patent examiner, especially the Holmberg and Scanlon references.  
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Indeed, Williams does not list either of those references in his “List of Materials 

Considered.” 

16. The Petition (and Williams), do not understand, or simply 

misconstrue, the Harder reference, on which they place so much emphasis.  The 

Petition and Williams’ opinion is premised upon the idea that if you can place a 

dose of a liquid into the bowl of a spoon, then it is obvious that you can put a 

single drop of a liquid onto a nipple or pacifier without having it drip off, and still 

be able to consume at least 90% of that dose by sucking.  Their thinking is simply 

wrong.  The Petition (and Williams), are confusing the interior, concave, bowl side 

of a spoon with the exterior side of a convex surface like a pacifier or mother’s 

nipple. 

17. Harder discusses the conventional use of a spoon.  The ‘958 Patent 

does not deal with the use of a spoon.  Harder never states that MCT is uniquely 

necessary to provide the vitamin D.  It just happens that the brand name of the 

MCT oil she used is “Vigantol”.  There certainly is nothing in Harder to suggest 

that a drop that adheres to the exterior surface of an object, such as a pacifier, a 

nipple, or another object with characteristics that allow the drop of MCT and 

Vitamin D to adhere to the object is equivalent to administering a dose of Vitamin 

D in MCT by use of a spoon. 
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18. Harder never conceived of, did not address, and never solved the 

problems solved by the ‘958 Patent.  She never showed whether a drop would stick 

and not drip from a small exterior surface like a pacifier or nipple. Harder used a 

spoon, which is by definition a long handle with a bowl that holds any liquid.  She 

never addressed the question of how much of the dose was left on the spoon when 

it was removed from the baby’s mouth.  She also recognized the significant risk 

that a spoon has capacity for many drops, and the risk of overdose that posed. 

19. Moreover, when a spoon enters a person’s mouth, the tongue is 

underneath the spoon.  There is no way to lick a spoon unless it is turned upside 

down, and that does not make sense in the context of Harder’s suggestion.  

Furthermore, the shape of a spoon is not something that an infant would readily 

suck on.  A spoon is more likely to annoy an infant than stimulate licking.  Harder 

only mentions “lick” and does not mention “suck.” 

20. The following drawing simplifies, but makes clear, the substantial and 

significant differences between Harder and the ‘958 Patent (Harder is illustrated at 

the top and the ‘958 Patent is illustrated below). 
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Figure legend.  Methods of giving vitamin D to 

an infant.  Top, Harder suggestion; Below ‘958 

Patent method.  The dot represents the location of 

the dose, which in reality is not a bead, but which 

spreads as a film coating the surface.  Harder 

places the drop into the bowl of a spoon, which is 

not a size or shape that an infant can naturally suck on, and because the baby’s 

tongue is under the spoon, the Harder method makes it impossible to actually lick 

the dose.  In contrast, ‘958 Patent places the drop on the exterior of a size, shape 

and material that the infant will naturally suck on. 

21. Harder thus teaches away from the method claimed in the ‘958 Patent 

by focusing on an interior, bowl-shaped surface instead of an exterior surface.  

Harder teaches away from the use of application of one single drop onto a small, 

convex exterior surface.  Harder should be understood to mean to place the vitamin 

D composition into the concave (interior) bowl of the spoon, because one of 

ordinary skill in the art would readily understand that medium-chain triglycerides 

would instantly slide off the back convex (exterior) surface of the spoon and 

therefore could not be administered in that manner. By contrast, one or more drops 

can be retained inside the bowl-shaped part of a spoon without concern relating to 
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adherence or viscosity suggests.  Harder presented that water will work as well as a 

delivery vehicle. 

22. The Petition seems to argue either that the interior, bowl side of a 

spoon is the same thing as the exterior surface of a mother’s breast or a pacifier or 

that somehow the composition (Vigantol oil) will adhere to the back side of the 

spoon.  This basic premise of such an argument is absurd.  Harder never validated 

her suggested approach as one that can deliver the full dose of vitamin D.  In fact, 

much of the dose will remain stuck on the spoon.  There should be no doubt that if 

Harder’s suggested approach were widely used, there would be news reports that 

rickets (a vitamin D deficiency) was occurring despite giving vitamin D to infants 

with a spoon. 

23. Moreover, Harder’s use of “Vigantol” oil was an arbitrary choice of a 

brand name product.  The choice had nothing to do with whether or not the liquid 

could stick to a small surface, whether or not the dose might drip out of the spoon, 

or whether it was actually removed off the surface of the spoon.  Normally, a 

spoon is used for larger volumes of oil, such as cod-liver oil.  It is a normal way to 

give and take any liquid.  For a larger volume, it is obvious that most of the dose is 

given, because the oily residue that does stay on the spoon represents a small 

percent of the dose.  But a single drop of oil will coat the metal, and after taking a 

dose, the residue on the spoon is a substantial portion of the intended dose.  Harder 
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never addressed this problem or the problems solved by the ‘958 Patent, and her 

method has never caught on – probably because it does not work. 

24. Harder teaches nothing about the adhering property or any physical 

aspect of MCT or any other liquids regarding suitability.  Harder’s suggestion of 

putting a dose onto a spoon is absolutely conventional, but that is not what the 

patent claim says. 

25. Furthermore, Harder first suggests dissolving a ground tablet in water 

and ingesting that from a spoon.  (“The tablets disperse quickly in a spoonful of 

water and can be drunk easily from a spoon.”)  Her single sentence, almost passing 

suggestion of using a single drop of oil, in the context of the risk of overdose, is 

hardly a disclosure or suggestion of the inventions claimed in the ‘958 Patent, 

which is a safe and effective method of administering an efficacious dose of 

vitamin D3 to an infant. 

26. The Petition’s reliance on MOM-1010, Supplement 4.3 of European 

Pharmacopoeia is also misplaced.  First, it relates only to MCT and does not 

mention any active ingredient, Vitamin D or otherwise. 

27. Williams relies on MOM-1010 to show the “qualitative and 

quantitative composition of and the test to be carried out” on medium chain 

triglycerides.  However, this information is impossible to ascertain from the pages 

of MOM-1010.  Many of the characteristics of MCT are stated in terms of 
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references to standards and tests; however, the standards and test procedures are 

not contained in MOM-1010.  For example, MOM-1010 states that one of the 

identifications for MCT is that it complies with “B and C”.  B states “It complies 

with the test for saponification value (see Tests).”  Under Tests, page 6 of the 

exhibit states, “Saponification value (2.5.6): 310 to 360.”  To interpret this requires 

knowledge of “2.5.6.” which is not in MOM-1010 and according to the Table of 

Contents in MOM-1010, not in Supplement 4.3.   

28. Williams relies on Harder for the composition of Vigantol oil.  In my 

opinion, it is unreasonable that a person of ordinary skill in the art, which 

according to Williams, includes a person with a doctorate degree in pharmaceutics, 

would look to a baby care book (Harder) for the composition of a prescription-only 

medication.  Williams, MOM-1004, ¶47 relies on Harder MOM-1007, particularly 

in light of the obvious error in Harder of equating medium-chain triglycerides and 

“vegetable oil.”  One of ordinary skill in the art would know that many vegetable 

oils are comprised of “long-chain unsaturated fatty acid triglycerides.” Examples 

given in the ‘958 Patent of such vegetable oils are corn oil and flax-seed oil. 

MOM-1001, 2:67-3:4. 

29. I disagree with Williams that the statement in Harder that Vigantol oil 

contains only one excipient as a vehicle for the fat-soluble vitamin D, namely, 

medium-chain triglycerides (vegetable oil). He asserts this means that the oil 
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necessarily is within the scope of “a composition consisting of … vitamin D in a 

liquid triglyceride of 6 to 12 carbon chain length” as recited in claim 1.  Williams 

does not take into account that the ‘958 Patent defines vitamin D narrowly, Ex. 

MOM-1001, column 3, lines 53-55 and Ex. 2005 (Claim Construction Order). 

However, Harder does not restrict its definition of vitamin D in the same way as 

the ’958 Patent.  Further, the Harder description does not exclude components 

other than vitamin D and “the only excipient as a vehicle for the fat-soluble 

vitamin D.”   

30. The Wolf reference relied on by the Petition lists many liquid vitamin 

D products, making it clear that there were many liquid options for delivering 

vitamin D to choose from, most of which were not dissolved in MCT.  Wolfe does 

not reveal anything special about the use of “Vigantol” oil or the use of a spoon. 

31. The Blass reference is an example where sucrose was applied to a 

pacifier so that infants become distracted by the sugar and the sucking, so that they 

respond less to pain during medical procedures, such as a heel prick.  There is no 

dose or drug involved in Blass.  Blass describes this method as 

“nonpharmacological”, i.e., nothing in Blass is given as a dose. 

32. Based on my experience, including attending conferences and giving 

lectures to audiences that included nurses and midwives, it is my opinion that a 

nurse does not satisfy the minimum requirements for a person of ordinary skill in 
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the art pertinent to the ‘958 Patent.  The ‘958 Patent identifies skills that a person 

of ordinary skill in the art would have beyond those that an “ordinary nurse” would 

possess. For example, selecting excipients appropriate for vitamin D, MOM-1001, 

1:10-12; understanding the metabolic steps that vitamin D goes through, id. 1:40-

50; understanding and measuring absorption rates, id. at 2:58-66’ the skill to 

understand that efficacious administration of vitamin D must have suitable effects 

on the circulating concentration of 25-hydroxyvitamin D and how to make that 

determination, id. 4:63-5:7; and others. 

33. None of the references relied on by Williams (Harder, Wolf, 

European Pharmacopoeia Supplement 4.3, Blass, and Gardner), either alone or in 

some combination, teach or suggest the inventions claimed in the ‘958 Patent.  A  
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VIETH, UNIVERSITY TEACHING 

 

Faculty of Pharmacy, University of Toronto,   

Course Co-ordinator, Dr Reina Bendian, 

Pathobiology Course PHM143, Lectures given annually since 1992. 

Lecture 1.  Calcium, and Bone Disease 

Lecture 2.  Vitamin D:  Fortification vs Supplement vs Prescription Drug 
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