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I. INTRODUCTION 
In the recent decisions of Liebel-Flarsheim Co. v. Medrad, Inc.1 and 

Automotive Technologies International, Inc. v. BMW of North America, 
Inc., 2  the U.S. Court of Appeals for the Federal Circuit significantly 
strengthened the enablement requirement for inventions in the “predictable 
arts.” Predictable arts comprise mechanical and electrical inventions that 
rely upon well understood scientific principles where experimental results 
are consistent and repeatable.3 Because of this predictability and the depth 
of knowledge of those having ordinary skill in such arts, the Federal Cir-
cuit has traditionally allowed inventors to fully enable multiple embodi-
ments of inventions in these arts without reciting all of those embodiments 
in the specification. In contrast, the Federal Circuit has applied a stringent 
standard of enablement to patents involving “unpredictable arts.”4 These 
patents include many biotechnology and chemical inventions that rely on 
developing scientific principles where results are often inconsistent and 
unreliable.5 In Medrad and BMW, the Federal Circuit adopted this strin-
gent enablement standard for the predictable arts, insisting that the specifi-
cation contain a “reasonable enablement of the scope of the range”6 of the 
claims.  

                                                                                                                         
 © 2008 Jason Romrell. 
 1. 481 F.3d 1371 (Fed. Cir. 2007). 
 2. 501 F.3d 1274 (Fed. Cir. 2007). 
 3. See ROBERT P. MERGES & JOHN F. DUFFY, PATENT LAW AND POLICY: CASES 
AND MATERIALS 680 (4th ed. 2007) (explaining that in fields “such as mechanic, elec-
tronics, and even computer programming, the effect of modifying or combining features 
may be more predictable [than in chemistry and pharmaceutical research]”). 
 4. See Margaret A. Sampson, Note, The Evolution of the Enablement and Written 
Description Requirements Under 35 U.S.C. § 112 in the Area of Biotechnology, 15 
BERKELEY TECH. L.J. 1233 (2000). 
 5. See MERGES & DUFFY, supra note 3 (“[S]ome fields, especially chemistry and 
pharmaceutical research, are known to be highly unpredictable. Indeed, these fields are 
sometimes called ‘the unpredictable arts’ because slight changes in a chemical composi-
tion can lead to vastly different reactions.”). 
 6. Medrad, 481 F.3d at 1380 (citing AK Steel Corp. v. Sollac & Ugine, 344 F.3d 
1234, 1244 (Fed. Cir. 2003)). 
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The Federal Circuit’s new enablement standard may even go beyond 
that needed for one skilled in the art to practice the invention.7 The BMW 
court required that all novel aspects of an invention be enabled in the pat-
ent specification, regardless of whether one of skill in the art needs such a 
disclosure to practice the invention.8 However, requiring disclosure be-
yond what is necessary to practice an invention has traditionally been the 
burden of the written description requirement.9 Thus, this approach to en-
ablement further blurs the respective roles of enablement and written de-
scription. 

Part II of this Note briefly describes the enablement requirement, its 
European counterpart, and how the U.S. enablement standard has varied 
according to the technological field of invention. Part III summarizes the 
recent Medrad and BMW decisions addressing issues of enablement in the 
predictable arts. Part IV discusses how these decisions alter the enable-
ment standard for patents in the predictable arts by requiring a degree of 
enablement beyond what is necessary for one skilled in the art to practice 
an invention without undue experimentation. Part IV also discusses how 
the Federal Circuit’s stricter enablement analysis unnecessarily compli-
cates the division between the written description requirement and the en-
ablement requirement, thus leaving patentees uncertain as to what consti-
tutes an adequate disclosure. Finally, Part IV cautions patentees asserting 
broad claims, which can now easily be invalidated for lack of enablement, 
even in the predictable arts. Although an overly strict disclosure require-
ment has the potential to stifle research and development,10 a balanced and 
well-defined enablement requirement can prevent unwarranted extension 
of claim scope and therefore promote innovation from second-generation 
inventors.  

II. THE EVOLUTION OF THE ENABLEMENT 
REQUIREMENT 

The enablement and written description requirements are set forth in 
the first paragraph of Section 112 of the Patent Act of 1952 (“§ 112”). 

                                                                                                                         
 7. BMW, 501 F.3d at 1283. 
 8. See id. (“Although the knowledge of one skilled in the art is indeed relevant, the 
novel aspect of an invention must be enabled in the patent.”). 
 9. See In re Gosteli, 872 F.2d 1008, 1012 (Fed. Cir. 1989) (explaining that to fulfill 
the written description requirement, the patent specification “must clearly allow persons 
of ordinary skill in the art to recognize that [the inventor] invented what is claimed.”). 
 10. See generally Limin Zheng, Note, Purdue Pharma L.P. v. Faulding Inc., 17 
BERKELEY TECH. L.J. 97 (2002) (arguing that stricter specification requirements inevita-
bly stifle research and development, especially in biotechnology). 
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The specification shall contain a written description of the inven-
tion, and of the manner and process of making and using it, in 
such full, clear, concise, and exact terms as to enable any person 
skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and use the same, and shall set forth 
the best mode contemplated by the inventor of carrying out his 
invention.11 

The Federal Circuit interprets § 112 as mandating three distinctive re-
quirements: (1) the written description requirement; (2) the enablement 
requirement; and (3) the best mode requirement.12 Although the best mode 
requirement is designed to prevent a patentee from concealing part of the 
invention while obtaining patent protection for the whole,13 the written 
description and the enablement requirements serve to guard against overly 
broad patent rights.  

This Part discusses the purpose behind the enablement requirement 
and the differences between enablement and written description. This Part 
also discusses the European Patent Office’s disclosure requirements and 
compares the European approach to that of the United States. Finally, this 
Part analyzes the more lenient approach typically applied to enablement in 
the predicable arts as opposed to the stricter approach taken in the unpre-
dictable arts.  
A. Defining the Written Description and Enablement 

Requirements 
The current disclosure requirement in the United States has separate 

enablement and written description requirements. Written description en-
sures that the inventor was actually in possession of the claimed invention 
at the time of filing.14 Enablement certifies that one of ordinary skill in the 
art can practice a claimed invention without undue experimentation.15 
Analysis of whether a patent disclosure is enabling consists of several fac-
tors, including the predictability of the technology at issue. The dividing 
line between written description and enablement is at best, a blurry one. 

                                                                                                                         
 11. 35 U.S.C. § 112, ¶ 1 (2006). 
 12. See Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555 (Fed. Cir. 1991). 
 13. See In re Gay, 309 F.2d 769, 772 (C.C.P.A. 1962) (“[T]he sole purpose of [the 
best mode] requirement is to restrain inventors from applying for patents while at the 
same time concealing from the public preferred embodiments of their inventions which 
they have in fact conceived.”).  
 14. Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555, 1563-64 (Fed. Cir. 1991). 
 15. In re Wright, 999 F.2d 1557, 1561 (Fed. Cir. 1993). 
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Although the relationship between the written description requirement 
and the enablement requirement of § 11216 has been the subject of de-
bate,17 written description and enablement represent distinct requirements 
under current law.18 The doctrine of enablement has been embedded in 
U.S. law at least since 1832,19 but the written description requirement is a 
relative newcomer to the playing field. This latter requirement appeared in 
limited case law dating back to the early 1970s,20 but was initially “met 
with a cool reception” and “had faded almost completely from subsequent 
decisions in the late 1970’s and 1980’s.”21 Beginning in the late 1990’s, 
however, the Federal Circuit resurrected and strengthened the written de-
scription requirement.22 The Federal Circuit sought to prevent overreach-
ing claims through excessive amendment practice and to prohibit patent-
ees from later claiming what they did not possess at the time they filed 
their applications by requiring a patent disclosure to “convey with reason-
able clarity to those skilled in the art that, as of the filing date sought, [that 
the patentee] was in possession of the invention.”23  

Unlike the written description requirement, which exists mainly to 
prevent a patentee from claiming more than she possesses at the time of 
filing, the enablement requirement “helps ensure that a person of ordinary 
skill in the art will be able to practice the full scope of the invention.”24 
Society thereby receives the information necessary to practice the inven-
tion in exchange for granting exclusive rights during the patent term. To 
be enabling, the patent specification must teach those skilled in the art 

                                                                                                                         
 16. 35 U.S.C. § 112, ¶ 1 (2000). 
 17. See Denise W. DeFranco & Ashley A. Weaver, Written Description and En-
ablement: One Requirement or Two?, 15 FED. CIR. B.J. 101, 113-114 (2006) (arguing 
that even though the requirements remain distinct, several judges have suggested that 
there is no statutory basis for separating them). 
 18. Id. at 101. 
 19. See Grant v. Raymond, 31 U.S. 218, 241-42 (1832) (“The public yields nothing 
which it has not agreed to yield; it receives all which it has contracted to receive. The full 
benefit of the discovery. . . .”). 
 20. See, e.g., In re DiLeon, 436 F.2d 1404, 1405 n.1 (C.C.P.A. 1971) (“[Consider a 
case] where the specification discusses only compound A and contains no broadening 
language of any kind. This might very well enable one skilled in the art to make and use 
compounds B and C; yet the class consisting of A, B and C has not been described.”). 
 21. See MERGES & DUFFY, supra note 3, at 302. 
 22. See id. 
 23. Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555, 1563-64 (Fed. Cir. 1991). 
 24. Andrea G. Reister, Enablement & Written Description: We Know It When We 
See It and a Word About Obviousness, in PATENT LITIGATION 2007, at 479, 487 (PLI 
Pats., Copyrights, Trademarks, & Literary Prop., Course Handbook Series No. 11589, 
2007). 
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“how to make and use the full scope of the claimed invention without un-
due experimentation.”25 The first paragraph of § 11226 further demands 
that “the scope of the claims must bear a reasonable correlation to the 
scope of enablement provided by the specification to persons of ordinary 
skill in the art.”27  

In In re Wands, the Federal Circuit set forth a list of factors to consider 
in determining whether the disclosure requires “undue experimentation.”28 
These include: 

(1) the quantity of experimentation necessary, (2) the amount of 
direction or guidance presented, (3) the presence or absence of 
working examples, (4) the nature of the invention, (5) the state of 
the prior art, (6) the relative skill of those in the art, (7) the pre-
dictability or unpredictability of the art, and (8) the breadth of 
the claims.29  

Although the Wands factors are “illustrative, not mandatory,”30 they 
provide a basis for defining the boundaries of undue experimentation. As 
discussed in Section II.C below, the predictability or unpredictability of 
the art is especially important in analyzing claims spanning multiple em-
bodiments. 

Despite the resurgence of the written description requirement, the ne-
cessity of two separate disclosure doctrines—enablement and written de-
scription—is unclear. Several scholars and judges have called for a single 
unified disclosure doctrine,31 and the Federal Circuit has acknowledged 
that to the “uninitiated,” a separate written description requirement within 
35 U.S.C. § 112 may seem “anomalous.”32 Nothing in the language of 35 
U.S.C. §112 suggests the need for a separate written description require-
ment beyond enablement. The statutory language requires written descrip-

                                                                                                                         
 25. In re Wright, 999 F.2d 1557, 1561 (Fed. Cir. 1993).  
 26. 35 U.S.C. § 112, ¶ 1 (2000). 
 27. Plant Genetic Sys., N.V. v. DeKalb Genetics Corp., 315 F.3d 1335, 1339-40 
(Fed. Cir. 2003); In re Fisher, 427 F.2d 833, 839 (C.C.P.A. 1970). 
 28. See In re Wands, 858 F.2d 731 (Fed. Cir. 1988). 
 29. Id. at 737 (emphasis added). 
 30. Amgen, Inc. v. Chugai Pharm. Co., 927 F.2d 1200, 1213 (Fed. Cir. 1991). 
 31. See Mark D. Janis, On Courts Herding Cats: Contending with the “Written De-
scription” Requirement (and Other Unruly Patent Disclosure Doctrines), 2 WASH. U. J.L. 
& POL'Y 55, 62-69 (2000) (arguing that the distinction made by the Federal Circuit be-
tween written description and enablement is artificial); DeFranco, supra note 17, at 101. 
 32. Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555, 1560 (Fed. Cir. 1991) (“To the un-
initiated, it may seem anomalous that the first paragraph of 35 U.S.C. § 112 has been 
interpreted as requiring a separate ‘description of the invention.’”). 
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tion sufficient to enable the claimed invention.33 If a patent disclosure en-
ables claims as filed or as amended during prosecution, then further dis-
closure that satisfies the judicially created written description requirement 
seems superfluous. Unfortunately, the Federal Circuit has failed to de-
velop a consistent rationale for perpetuating the written description re-
quirement.34 Because written description has little historical35 or statutory 
justification, it is almost entirely reliant upon judicial construction. With-
out a tether to statutory limits, patentees might fear that a written descrip-
tion requirement controlled solely by the judiciary leads to uncertainty as 
to what constitutes sufficient disclosure.36 
B. Comparison With the European Standard of Enablement  

This Section discusses the European Patent Office’s (EPO) require-
ments for an enabling disclosure and analyzes a European doctrine similar 
to written description, but which is embedded within the enablement re-
quirement.  

European Patent Convention (EPC) Article 83 states that “[t]he Euro-
pean patent application shall disclose the invention in a manner suffi-
ciently clear and complete for it to be carried out by a person skilled in the 
art.”37 Although the EPO lacks a formally recognizable written description 
requirement,38 Article 84 of the European Patent Convention provides that 
“[t]he claims shall define the matter for which protection is sought. They 
shall be clear and concise and be supported by the description.”39 For ex-
ample, under the European system:  

The invention must be sufficiently disclosed to enable it to be 
performed over the complete width of the claim. Disclosure of 
one [method of carrying out the invention] is only sufficient if it 
allows a person skilled in the art, using his common general 

                                                                                                                         
 33. “The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact terms 
as to enable any person skilled in the art . . . .” 35 U.S.C. § 112, ¶ 1 (emphasis added). 
 34. See Janis, supra note 31, at 62-69 (explaining that historical or logical rationales 
based on dissuading fortuitous enablement are incomplete and unconvincing). 
 35. See MERGES & DUFFY, supra note 3, at 302. 
 36. See Janis, supra note 31, at 80-81 (explaining that one consequence of an unre-
stricted written description requirement “is an unpredictable, and even arbitrary, applica-
tion of the [written description] requirement, especially as a result of overzealous appel-
late review”). 
 37. Convention on the Grant of European Patents, art. 83. Oct. 5, 1973, [hereinafter 
European Patent Convention]. 
 38. J. Peter Paredes, Written Description Requirement in Nanotechnology: Clearing 
a Patent Thicket?, 88 J. PAT. & TRADEMARK OFF. SOC’Y 489, 503-04 (2006). 
 39. European Patent Convention, supra note 37, art. 84. 
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knowledge, to carry out the invention within the whole range 
that is claimed.40  

In addition, “the purpose of [Article 84 EPC] must be seen as safe-
guarding that the claims do not cover any subject-matter which, after read-
ing the description, still would not be at the disposal of the skilled per-
son.”41  

The European Board of Appeals has suggested that the combined re-
quirements of Article 83 and 84 may require more than an enabling disclo-
sure: 

Although the requirements of Article 83 and Article 84 are di-
rected to different parts of the patent application, since Article 83 
relates to the disclosure of the invention, whilst Article 84 deals 
with the definition of the invention by the claims, the underlying 
purpose of the requirement of sufficient disclosure is the same, 
namely to ensure that the patent monopoly should be justified by 
the actual technical contribution to the art. Thus, a claim may 
well be supported by the description in the sense that it corre-
sponds to it, but still encompass subject matter which is not suf-
ficiently disclosed within the meaning of Article 83 as it cannot 
be performed without undue burden, or vice versa.42 

Article 84 may create a de facto written description requirement that 
falls within the European enablement requirement, thus establishing an 
overall more rigid standard of enablement than the United States.43 This is 
because Article 84 requires correspondence between the claims and the 
specification, but the U.S. enablement requirement currently does not. In 
the United States, correspondence between claim and specification is 
achieved through a judicially created written description requirement and 
not through statute.44 Even though the combination of Article 83 and Arti-
                                                                                                                         
 40. IAN MUIR, MATTHIAS BRANDI-DOHRN & STEPHAN GRUBER, EUROPEAN PATENT 
LAW: LAW AND PROCEDURE UNDER THE EPC AND PCT 165 (2d ed. 2002) (citing 
T409/91 Exxon/Fuel Oils O.J. EPO 1994, 653; [1994] E.P.O.R. 149 and explaining that 
“stronger requirements for disclosure for broad claims have been set in more recent deci-
sions”). 
 41. Gerald Paterson, The European Patent System: The Law and Practice of the 
European Patent Convention 350 (2d ed. 2001) (citing T26/81 ICI/Containers O.J. EPO 
1982, 211; [1979-85] E.P.O.R.: B: 362). 
 42. See Janis, supra note 31, at 92-93 (quoting T409/91-6 and explaining that the 
EPO has confronted the same issues as the United States in grappling with two separate 
disclosure requirements) (emphasis added). 
 43. Paredes, supra note 38, at 503-04. 
 44. See Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555, 1563-64 (Fed. Cir. 1991) (ex-
plaining that in order to prohibit patentees from later claiming what they did not possess 
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cle 84 creates a more demanding European enablement requirement, the 
EPO’s overall enablement analysis is roughly similar to the U.S. Patent & 
Trademark Office‘s (PTO) written description and enablement criteria.45 
C. Different Requirements for Different Technologies 

This Section discusses how the standard used to evaluate enablement 
depends in part on the predictability of the technology at issue. Tradition-
ally, broad claims in the predictable arts may be fully enabled by disclos-
ing a single embodiment.46 Experimentation is less likely to be unduly ex-
tensive in a field of technology with a substantial and well understood his-
tory, e.g. mechanical or electrical arts, than with newer, less predictable 
technologies. The biotechnology and chemical fields have historically 
been considered “unpredictable” arts and have thus required a more de-
tailed specification to fulfill the enablement requirement.47 

In unpredictable technologies, it is largely presumed that one of ordi-
nary skill in the art would not have the expertise necessary to fill in the 
gaps left in a patent disclosure, especially gaps associated with novel sub-
ject matter.48 For example, in Genentech, Inc. v. Novo Nordisk A/S, the 
Federal Circuit held that claims covering a cleavable fusion expression 
process for producing human growth hormone (hGH) were invalid due to 
lack of enablement.49 The court reasoned that where the inventor claims 
the application of an unpredictable technology in the early stages of de-
velopment (commonly referred to as nascent technology), an enabling de-
scription must provide those skilled in the art with a “specific and useful 
teaching.”50 The Genentech panel further explained that “[i]t is the speci-
fication, not the knowledge of one skilled in the art, that must supply the 
novel aspects of an invention in order to constitute adequate enable-

                                                                                                                         
at the time they filed their applications, the written description requirement demands that 
the patent specification “convey with reasonable clarity to those skilled in the art that, as 
of the filing date sought, [that the patentee] was in possession of the invention”). 
 45. See MERGES & DUFFY, supra note 3, at 294 (citing Harvard/Onco-mouse, V 
0004/89-Examining Division, ¶ 11-11.2 (EPO July 14, 1989), available at http://legal.-
european-patent-office.org/dg3/biblio/v890004ep1.htm) 
 (establishing that the European Patent Office employs similar standards such as “undue 
experimentation” and “those skilled in the art”).  
 46. See Spectra-Physics, Inc. v. Coherent, Inc., 827 F.2d 1524, 1533 (Fed. Cir. 
1987). 
 47. Jessica R. Wolff et al., Update on Enablement and Written Description as Ap-
plied to Biotechnology Cases, in PATENT LITIGATION 2007, at 573, 583 (PLI Pats., Copy-
rights, Trademarks, & Literary Property, Course Handbook Series No. 11589 (2007)).  
 48. See id.; see also supra notes 3-5 and accompanying text. 
 49. Genentech, Inc. v. Novo Nordisk A/S, 108 F.3d 1361 (Fed. Cir. 1997). 
 50. Id. at 1367-68.  
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ment.”51 Moreover, a specification in the unpredictable technologies must 
“teach those skilled in the art how to make and use the full scope of the 
invention.”52 

Similarly, in AK Steel Corp v. Sollac & Ugine, the Federal Circuit in-
validated claims directed to a chemical method of coating stainless steel 
with an aluminum/silicon compound because the patent disclosure did not 
enable practice of the full claim scope.53 Like Genentech, the chemical 
claims of AK Steel were directed toward an unpredictable field of technol-
ogy.54 

In contrast, where the art is largely predictable and the skills of the ar-
tisan broad, knowledge of the prior art and routine experimentation have 
traditionally allowed claims to reach beyond the embodiments disclosed in 
the specification.55 In Spectra-Physics, Inc. v. Coherent, Inc., the Federal 
Circuit found that a claim directed to a means for attaching copper cups 
inside the ceramic tube of a laser was enabled to cover a TiCuSil brazing 
method that wasn’t specifically discussed in the patent disclosure.56 The 
Federal Circuit concluded that a claim is not invalid for lack of enable-
ment simply because it “reads on another embodiment of the invention 
which is inadequately disclosed.”57 

III. SUMMARY OF CASES 
This Part examines two recent Federal Circuit decisions that signify a 

dramatic departure from the historically relaxed enablement standard for 
the predictable arts. In Liebel-Flarsheim Co. v. Medrad, Inc., the Federal 
Circuit applied a strict standard of enablement to invalidate a mechanical 
claim where the full scope of the claim was not enabled within the patent 
specification. In Automotive Technologies International, Inc. v. BMW of 
North America, Inc., the Federal Circuit extended this stringent analysis of 
enablement in the predictable arts by demanding that all novel aspects of 

                                                                                                                         
 51. Id. at 1366. 
 52. Id. at 1365 (citing In re Wright, 999 F.2d 1561 (Fed. Cir. 1993)). 
 53. 344 F.3d 1234, 1244 (Fed. Cir. 2003). 
 54. See id. at 1244 (holding that using Type 2 instead of Type 1 Aluminum is not 
within the scope of ordinary skill in the art); AK Steel Corp. v. Sollac & Ugine, 234 F. 
Supp. 2d 711, 719 (S.D. Ohio 2002) (explaining that the district court rejected the argu-
ment that “adjustments that may be required to switch from Type 2 to Type 1 [Alumi-
num] were known, and their effects predictable, based on the information published in 
the relative field and the . . . specification”). 
 55. Spectra-Physics, Inc. v. Coherent, Inc., 827 F.2d 1524, 1533 (Fed. Cir. 1987). 
 56. Id. 
 57. Id. 
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an invention be enabled within the specification without relying on the 
knowledge available to one of ordinary skill in the art. The stricter stan-
dard of enablement in the predictable arts is now poised to invalidate 
claims that have a broad scope even if one of ordinary skill in the art could 
practice the full invention.  
A. Liebel-Flarsheim Co. v. Medrad, Inc. 

In Medrad, Liebel brought an action against Medrad alleging in-
fringement of four medical device patents owned by Liebel.58 Two of the 
patents, referred to as the “front-loading patents,” were directed to a front-
loading fluid injector with a replaceable syringe capable of withstanding 
high pressures.59 Liebel learned of Medrad’s jacketless injector system 
during the prosecution of the front-loading patents and deleted all claim 
references to a pressure jacket in order to encompass Medrad’s product.60 
At trial, the district court found that Liebel’s patent claims did not cover a 
jacketless injector system.61 The Federal Circuit reversed and remanded, 
determining that the front-loading patent claims did in fact cover a jacket-
less injector system.62 

Despite Liebel’s success on claim construction at the Federal Circuit, 
the district court once again found that Medrad was not liable for in-
fringement of the front-loading patents because the claims were invalid 
under the written description and enablement requirements.63 The district 
court emphasized that all of Liebel’s tests of jacketless systems were un-
successful.64 Furthermore, Liebel’s engineers testified that “one skilled in 
the art would not know how to make a jacketless system.”65 Liebel ap-
pealed the finding of invalidity.66 

This time the Federal Circuit affirmed,67 relying solely upon the en-
ablement requirement while declining to address written description.68 The 

                                                                                                                         
 58. Liebel-Flarsheim Co. v. Medrad, Inc., 481 F.3d 1371, 1373 (Fed. Cir. 2007). 
 59. Id. The front-loading patents are U.S. Patent No. 5,456,669 (the ’669 patent) and 
U.S. Patent No. 5,658,261 (the ’261 patent). Id. 
 60. Id. at 1374. 
 61. Id. 
 62. Id.  
 63. Id. at 1375. 
 64. Id.; see also In re Wands, 858 F.2d 731, 737 (Fed. Cir. 1988). Liebel’s unsuc-
cessful testing of a jacketless system would be particularly damaging in assessing the first 
three Wands factors: 1) the quantity of experimentation necessary; 2) the amount of di-
rection or guidance presented; and 3) the presence or absence of working examples. 
 65. Medrad, 481 F.3d at 1375. 
 66. Id. at 1377. 
 67. Id. at 1378. 
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court rejected Liebel’s comparisons to Spectra-Physics, which would have 
permitted a lower enablement standard, instead comparing Liebel’s situa-
tion to that in AK Steel, wherein a chemical process patent was held inva-
lid for not enabling the full scope of its claims.69 When it applied the AK 
Steel standard to Liebel’s invention, the Federal Circuit noted that the 
front-loading patent specifications did not describe a disposable syringe 
without a pressure jacket.70 Moreover, the specifications taught away from 
a disposable syringe without a pressure jacket by describing such a syringe 
as “impractical.”71 Liebel’s argument that its single embodiment could en-
able broad claim support failed in large part because of testimony from its 
own scientists who admitted to trying a jacketless pressure system without 
success.72 In sum, the Federal Circuit bluntly stated that: 

The irony of this situation is that Liebel successfully pressed to 
have its claims include a jacketless system, but, having won that 
battle, it then had to show that such a claim was fully enabled, a 
challenge it could not meet. The motto, ‘beware of what one asks 
for,’ might be applicable here.73 

Medrad demonstrates decreasing willingness of the Federal Circuit to 
rely upon “ordinary skill in the art” to fill in the gaps of a disclosure sim-
ply because the invention is mechanical. Because Liebel’s specifications 
did not disclose the exact configuration of a syringe device without a pres-
sure jacket and even admitted impracticality of such a configuration, the 
Federal Circuit was unwilling to find sufficient support in the “ordinary 
skill” to enable the claims despite their mechanical nature. The Federal 
Circuit’s explicit warning against asserting overly broad claims in the 
course of litigation is the most notable portion of the Medrad decision. 
Liebel’s admitted difficulties in manufacturing a jacketless syringe may 
have proven too much for their claim to enablement; however, a subse-
quent case building upon the Medrad decision further indicates a tighten-
ing enablement standard in the mechanical arts. 

                                                                                                                         
 68. Id. at 1380 (“Because we are resolving this issue on the enablement ground, we 
do not need to consider the written description holding of invalidity.”).  
 69. Id. at 1380 (citing AK Steel Corp. v. Sollac & Ugine, 344 F.3d 1234, 1244 (Fed. 
Cir. 2003)). For more information about AK Steel, see supra Section II.C. 
 70. Id. at 1378. 
 71. Id. at 1379. 
 72. Id. However, “[a]ccording to Liebel, the testimony that the court relied upon 
only showed that additional work, not undue experimentation, was required to develop an 
injector without a pressure jacket.” Id. at 1378. 
 73. Id. at 1380. 
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B. Automotive Technologies International, Inc. v. BMW of North 
America, Inc 

In Automotive Technologies International, Inc. v. BMW of North 
America, Inc., the plaintiff Automotive Technologies International (ATI) 
appealed a district court decision that invalidated 44 claims in its U.S. Pat-
ent 5,231,253 (the ’253 patent) pertaining to side-impact vehicle air bag 
sensors.74 The court found that the ’253 patent specification enabled me-
chanical sensors, but did not enable a means-plus-function claim limitation 
encompassing both mechanical and electronic sensors.75 The district court 
therefore granted summary judgment of invalidity to a host of defendants 
including BMW, DaimlerChrysler, Honda, Toyota, Mazda, Saab, Nissan, 
Kia, GMC, Ford, and Volkswagen.76  

The ’253 patent specification includes a two-column description of the 
mechanical embodiment of the side impact sensors.77 However, the de-
scription of the electrical embodiment of the side impact sensor consists of 
only a paragraph and a single figure.78 On appeal, the Federal Circuit em-
phasized this difference, stating that “[i]f such a disclosure is needed to 
enable making and using a mechanical side impact sensor, why is not a 
similar disclosure needed to enable making and using an electronic side 
impact sensor, which is an essential aspect of the invention?”79 Moreover, 
the inventor admitted that “he had never built an electronic sensor for side 
impact,” thereby supporting the finding that the electronic sensor was not 
enabled.80 

The Federal Circuit held that the electronic sensor invention was not 
enabled even if one skilled in the art could have practiced the electronic 
sensor invention based upon this short description.81 In reaching this con-
clusion, the Federal Circuit parroted its analysis in Genentech v. Novo 
Nordisk A/S, a case concerning the “unpredictable” art of nascent biotech-
nology.82 Citing Genentech, the Federal Circuit found that “it is the speci-
fication, not the knowledge of one skilled in the art, that must supply the 

                                                                                                                         
 74. Auto. Techs. Int’l, Inc. v. BMW of N. Am., Inc., 501 F.3d 1274, 1276 (Fed. Cir. 
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 75. Id. at 1285. 
 76. Id. at 1274. 
 77. Id.  
 78. Id.  
 79. Id.  
80 Id. 
 81. See id. at 1285. 
 82. See Genentech, Inc. v. Novo Nordisk A/S, 108 F.3d 1361 (Fed. Cir. 1997). For 
more information about this case, see Section II.C, supra. 
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novel aspects of an invention in order to constitute adequate enable-
ment.”83 

Applying Genentech, the Federal Circuit found that even if the knowl-
edge readily available to one skilled in the art enabled the invention, the 
novel components still needed full disclosure in the specification.84 Just as 
Liebel had argued for a broader interpretation of its claims to include jack-
etless syringe systems, ATI argued for a broader interpretation of its 
claims to include electrical as well as mechanical sensors. Instead of per-
mitting ATI’s mechanical/electrical claims to be enabled by a detailed dis-
closure of a single embodiment85 in accordance with prior case law, the 
Federal Circuit applied a strict, non-predictable arts approach to enable-
ment and found the claims invalid for lack thereof.86  Taken together, 
Medrad and BMW indicate a trend toward the limitation of the enabled 
“scope of the range” in electrical and mechanical patent specifications.87  

IV. DISCUSSION 
This Part analyzes four ramifications of Medrad and BMW. First, both 

cases indicate that the Federal Circuit is moving away from a presumption 
of enablement in the predictable arts88 towards a strict enablement stan-
dard resembling that traditionally reserved for biotechnology.89 Second, 
BMW suggests that this stricter enablement standard requires disclosure 
beyond the information necessary to enable one skilled in the art to prac-
tice the invention without undue experimentation. Third, the expansion of 
the enablement requirement without explicit renunciation of the question-
able written description requirement further blurs the line between these 
two disclosure doctrines. Fourth, even though the new Federal Circuit en-
ablement standard may prevent unfair extension of patent scope, patentees 
may be left with a less predictable disclosure requirement that could im-
pede future innovation.  

                                                                                                                         
 83. Auto. Techs. Int’l, Inc. v. BMW of N. Am., Inc., 501 F.3d 1274, 1283 (Fed. Cir. 
2007) (citing Genentech, 108 F.3d at 1366). 
 84. Id. 
 85. Id. at 1281. 
 86. Id. at 1285 (emphasizing that the electrical sensor was a “distinctly different 
sensor compared with the well-enabled mechanical side impact sensor”). 
 87. Id. (citing Liebel-Flarsheim Co. v. Medrad, Inc., 481 F.3d 1371, 1380 (Fed. Cir. 
2007)). 
 88. See Spectra-Physics, Inc. v. Coherent, Inc., 827 F.2d 1524, 1533 (Fed. Cir. 
1987). 
 89. See Genentech, Inc. v. Novo Nordisk A/S, 108 F.3d 1361 (Fed. Cir. 1997). 
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A. New Enablement Standard for Predictable Arts 
Medrad and BMW signal the Federal Circuit’s departure from its leni-

ent standard of enablement in the predictable arts. Broad claim scope for 
inventions in the predictable arts traditionally could be enabled without 
disclosing multiple embodiments, whereas the unpredictable arts have 
typically required a more thorough disclosure to satisfy enablement. 
Medrad and BMW suggest that the Federal Circuit will now require en-
ablement of the entire claim scope even for predictable technologies. 

Traditionally, the distinction between predictable and unpredictable 
arts has been crucial in establishing the level of disclosure required in a 
patent specification.90 Where an inventive art is less predictable, the Fed-
eral Circuit has consistently established that the enablement of a single 
species within a genus is likely insufficient to enable that genus.91 Even 
when a specification outlines the theoretical application to a wide variety 
of organisms, the actual application of those principles is often unpredict-
able.92 For example, experts in Enzo Biochem, Inc. v. Calgene, Inc. testi-
fied that genetic antisense technology “is not universally applicable, it 
hasn’t proven to be, and that’s why it’s such an interesting area of re-
search, because scientists don’t understand the rules.”93 In the unpredict-
able arts, the lack of stable governing scientific principles often requires 
undue experimentation to practices claims with broad scope where only a 
single embodiment is disclosed. 

In contrast, the Federal Circuit in Spectra-Physics concluded that in-
ventions in the mechanical and electrical arts typically rely on more pre-
dictable scientific principles that are better understood.94  The Spectra-
Physics court emphasized that an invention in the mechanical arts is not 
invalid for lack of enablement simply because it covers embodiments not 
specifically enabled by the patent specification because ordinary skill in 
the art can supply the missing information.95  

Although Spectra-Physics adopted a lenient approach to enablement in 
the mechanical arts, Medrad and BMW demand enablement of “the scope 

                                                                                                                         
 90. See supra notes 3-5 and accompanying text. 
 91. See Sampson, supra note 4, at 1248. 
 92. See id. 
 93. See id. (citing Enzo Biochem, Inc. v. Calgene, Inc., 188 F.3d 1362, 1371 (Fed. 
Cir. 1999)). 
 94. Spectra-Physics, Inc. v. Coherent, Inc., 827 F.2d 1524, 1533 (Fed. Cir. 1987). 
 95. Id. (citing In re Cook, 439 F.2d 730, 735 (C.C.P.A. 1971); In re Vickers, 141 
F.2d 522, 527 (C.C.P.A. 1944)). 
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of the range” covered by the claims.96 To be sure, the Medrad court dis-
tinguished Spectra-Physics by emphasizing that one skilled in the art 
could practice the full scope of the claims asserted in the earlier case.97 In 
contrast, the disclosure in Medrad, while enabling an injector system with 
a pressure jacket, “[did] not permit one skilled in the art to make and use 
the invention as broadly as it was claimed, including without a pressure 
jacket.”98 However, both Medrad and BMW reflect the Federal Circuit’s 
unwillingness to give inventions in the traditional arts the benefits of as-
sumed predictability. 

In Medrad, the Federal Circuit relied heavily on testimony that Lie-
bel’s inventors tried a jacketless pressure system without success, thus 
showing that a jacketless pressure system was beyond ordinary skill in the 
art.99 This testimony proved crucial despite the mechanical nature of the 
syringe at issue. Although the Federal Circuit could have relied solely on 
this damning evidence to invalidate the patent, the panel nevertheless 
stated that “there must be reasonable enablement of the scope of the 
range” even for mechanical inventions.100 This “scope of the range” lan-
guage seemingly contradicts the Federal Circuit’s declaration in Spectra-
Physics that “[i]f an invention pertains to an art where the results are pre-
dictable, e.g. mechanical as opposed to chemical arts, a broad claim can be 
enabled by disclosure of a single embodiment.”101 

Similarly, in BMW, the Federal Circuit used a stricter enablement 
standard than in Spectra-Physics, giving specific attention to testimony 
regarding the state of the art at the time the invention was made.102 The 
BMW court concluded that testimony supporting the premise that undue 
experimentation was not necessary to practice the full scope of the inven-
tion was inadequate because the testimony did not provide specific exam-
ples of tests that could be used to adapt existing electronic sensors to the 
’253 patent’s claimed invention.103 Even though an electronic sensor em-

                                                                                                                         
 96. Auto. Techs. Int’l, Inc. v. BMW of N. Am., Inc., 501 F.3d 1274, 1285 (Fed. Cir. 
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bodiment was supported with a figure and cursory explanation of how an 
electronic sensory could be used,104 the Federal Circuit panel questioned 
the adequacy of the disclosure.105 As illustrated by the thorough analysis 
of testimony in Medrad and BMW, the Federal Circuit now appears less 
willing to allow the predictability of a technology to enable the breadth of 
a claim beyond the scope of disclosure. 
B. Beyond Enabling One Skilled in the Art 

The BMW decision requires applicants to disclose even more informa-
tion than necessary to enable one skilled in the art to practice an invention 
in the predictable arts. In so holding, the Federal Circuit moved away from 
its own precedent and assumed a more active role in ascertaining undue 
experimentation in the predictable arts. The Federal Circuit declared that 
the knowledge of one skilled in the art is “relevant” to an enablement 
analysis, but in the end “the novel aspect of an invention must be enabled 
in the patent.”106 Accordingly, a patent could violate the enablement re-
quirement even if one skilled in the art could practice the full range of the 
claims. Although the quid pro quo structure of the patent system requires 
adequate disclosure, BMW overlooks the possibility that one of ordinary 
skill in the art might not need an elaborate disclosure to practice a novel 
embodiment.  

The BMW standard of enablement is a direct affront to earlier Federal 
Circuit decisions holding that a patent specification need only disclose suf-
ficient information to enable those skilled in the art to make and use the 
claimed invention. 107  Even in more recent biotechnology settings, the 
court only required disclosure beyond what was necessary for one skilled 
in the art “when there is no disclosure of any specific starting material or 
of any of the conditions under which a process can be carried out” and 
thus, “undue experimentation is required.”108 

In requiring a heightened standard of enablement, the Federal Circuit 
adopted a proactive role in defining “undue experimentation” in the pre-
dictable arts. For example, the BMW court reasoned that novel aspects of 
an invention are necessarily new to the art and thus require thorough ex-
planation in the specification regardless of whether one skilled the art 

                                                                                                                         
 104. Id. at 1277-78. 
 105. Id. at 1284. 
 106. Id. at 1283 (citing Genentech, Inc. v. Novo Nordisk A/S, 108 F.3d 1361, 1366 
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needs such description to practice the invention.109 Accordingly, novel as-
pects of an invention lacking adequate description in the actual patent re-
quire undue experimentation even if one skilled in the art can practice the 
invention as disclosed. Moreover, the BMW panel observed that the thor-
ough description of a mechanical sensor provided stark contrast to the lack 
of description for the electrical embodiment.110 The panel reasoned that if 
both embodiments were truly novel, the electrical embodiment would re-
quire a similarly detailed disclosure to avoid the imposition of undue ex-
perimentation upon a practitioner.111  

Although a patent’s exclusivity rights are understandably inappropriate 
when a patentee has not enabled one skilled in the art to practice a claimed 
invention, the Federal Circuit’s reasoning in BMW sets aside this funda-
mental enablement concern. Instead of relying solely on testimony that 
adopting an electrical sensor was beyond ordinary skill in the art, the Fed-
eral Circuit complicated its enablement analysis by applying the reasoning 
of Genentech, a case involving biotechnology.112 The Genentech panel 
held that “the novel aspect of an invention must be enabled in the pat-
ent,”113 but this statement was referring to the unpredictable art of nascent 
biotechnology, and involved a situation where the “specification pro-
vide[d] only a starting point, a direction for further research.”114 The Fed-
eral Circuit in BMW similarly found that the ATI specification provided 
“only a starting point.”115 But unlike Genentech, ATI included a figure in 
its specification and information that was clearly more than just a starting 
point: “[t]he motion of the sensing mass 202 can be sensed by a variety of 
technologies using, for example, optics, resistance change, capacitance 
change or magnetic reluctance change.”116 

Arguably, the predictability of the electrical arts, coupled with the me-
chanical and electrical examples in the ATI patent specification, should 
have provided enough information to enable one of ordinary skill in the art 
to practice an electrical sensor without undue experimentation. By de-

                                                                                                                         
 109. Auto. Techs. Int’l, Inc. v. BMW of N. Am., Inc., 501 F.3d 1274, 1285 (Fed. Cir. 
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manding that enablement of novel embodiments stem entirely from the 
patent specification, the Federal Circuit effectively made this practical 
possibility a confusing legal impossibility. 
C. Complicating the Written Description Dilemma 

The stringent enablement standard epitomized in Medrad and BMW 
further obscures the line separating enablement from the written descrip-
tion requirement.117 Although the Medrad case provided ample opportu-
nity to apply the written description requirement, the Federal Circuit in-
stead chose to focus on enablement. In developing a rigorous enablement 
analysis based on novelty, the Federal Circuit could have created a viable 
alternative to the written description requirement that more closely resem-
bles the European enablement standard. However, without the Federal 
Circuit explicitly stating this intention, the exact scope of the U.S. disclo-
sure doctrine remains unclear.  

As described above, commentators have long challenged the origin 
and scope of the written description requirement.118  Gentry Gallery v. 
Berkline Corp.119 exemplifies the often criticized expansion of the written 
description requirement. In Gentry Gallery, the patentee amended a claim 
to cover a competitor’s product by expanding the placement of recliner-
chair controls.120 The Federal Circuit invalidated the claim because the 
broadened scope lacked sufficient written description in the specification 
as filed.121 Traditionally, the Federal Circuit afforded mechanical claims 
full claim scope even if the written description did not describe all species 
encompassed by the claims.122 In the wake of Gentry Gallery, patent ap-
plicants were left in “doubt over the ability of patent applicants to obtain 
claim protection any broader than the originally filed broadest claim.”123 

Medrad presented the Federal Circuit with a straightforward opportu-
nity to invalidate the claims using the written description analysis from 
Gentry Gallery. During prosecution, Liebel removed all references in the 
claims to a pressure jacket component, even though the claims included 
this limitation at the time of filing. Liebel introduced these broadening 
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amendments specifically to encompass Medrad’s product.124 Traditionally, 
such a maneuver represents exactly the kind of conduct that the written 
description requirement aims to prevent, namely the modification of 
claims to cover a competitor’s embodiments that were not originally con-
templated within the patent disclosure.125 However, the Federal Circuit 
panel in Medrad did not resolve the issue based on the written description 
requirement and instead invalidated the claims for lack of enablement.126  

The Medrad decision demonstrates the plausibility of using enable-
ment—rather than written description—to verify that the inventor pos-
sessed the claimed invention at the time of filing. The continuing debate 
among the Federal Circuit regarding the separate written description doc-
trine may be a contributing factor in the shift toward a more comprehen-
sive enablement standard.127 Consequently, this shift may help resolve the 
redundancy of the two disclosure doctrines.128  

Unfortunately, the Federal Circuit has not explicitly stated any intent 
to merge written description and enablement into a unified disclosure doc-
trine. Strengthening the enablement standard, however, may lead to a uni-
fied disclosure doctrine resembling that of the European Patent Office. As 
discussed earlier, the European enablement standard encompasses a de 
facto written description requirement based in statute. 129  In particular, 
EPO enablement analysis relies in part on the notion that “the patent mo-
nopoly should be justified by the actual technical contribution to the 
art.”130 This standard may be difficult to apply, but it also avoids the prob-
lems associated with the written description requirement.131 The European 
standard may also resemble BMW’s requirement that the patent specifica-
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tion enables novel aspects of an invention even if the novelties fall within 
the ordinary skill in the art. By using the enablement standard to limit un-
supported claim scope added in post-filing amendments, the Federal Cir-
cuit could directly embrace a unified disclosure doctrine similar to that 
employed by the EPO and avoid the confusion of two competing disclo-
sure doctrines. 

Even though the enablement standard created in Medrad and BMW has 
the potential to maintain the quid pro quo exchange of the patent system in 
both predictable and unpredictable arts, the confusing analysis employed 
to achieve these results is difficult to reconcile with existing case law. 
Nevertheless, the Federal Circuit should overrule its written description 
precedent and replace it with an all-encompassing enablement require-
ment. As a result, patent applicants would enjoy a more predictable disclo-
sure standard. 
D. Be Careful What You Ask For 

Under Medrad and BMW, a patentee who gains broad scope at claim 
construction risks having the same claims invalidated for lack of enable-
ment. A strict enablement standard may thereby dissuade some inventors 
from seeking patent protection. Alternatively, the amount of technological 
innovation may increase and frivolous litigation could diminish. 

In Medrad, the Federal Circuit sent a blunt message to litigants who 
argue for claim scope beyond their originally filed disclosures: “beware of 
what one asks for.”132 When faced with a challenge to the enablement of a 
patent, patentees face a critical dilemma. An assertion that one skilled in 
the art could practice the invention without undue experimentation may 
aid in circumventing an enablement attack, but also prove fatal in defend-
ing against an assertion of obviousness.  

For example, in BMW, the Federal Circuit found that novel aspects of 
an invention, by definition, require enablement within the disclosure of a 
patent, even if one skilled in the art could practice the invention without 
further instruction.133 The plaintiff, ATI, was thus placed in a precarious 
situation. The same testimony used to assert that the implementation of 
electronic sensors was well known in the prior art could be used against 
ATI as evidence that the embodiment was obvious. Similarly, if ATI were 
to assert that an electronic sensor was nonobvious and novel, then it possi-
bly bears the burden of fully enabling the sensor within the patent specifi-
cation without relying on the level of ordinary skill in the art to fill in the 
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gaps. Reasonably, ATI is not entitled to all “means” for detecting side-
impact crashes if it disclosed only one such means in detail and then ad-
mitted in the specification that the field is new. As one commentator 
noted, ATI “can't have [its] non-obviousness cake and be enabled to eat it, 
too.”134  

The Federal Circuit’s new approach to enablement might deter some 
inventors from seeking patent protection. Empirical studies have shown 
that in research and development intensive industries such as the pharma-
ceutical industry, patent protection provides the second most effective 
mechanism for protecting intellectual property, closely trailing secrecy.135 
The same studies also indicate that many companies are dissuaded from 
filing a patent application for fear that the information disclosed allows a 
competitor to easily and legally invent around the patent.136 As one chemi-
cal company executive asked, “[w]ill a patent teach our competitors and 
give the shop away?”137A stricter enablement requirement may prove to 
exacerbate this fear and encourage inventors to utilize trade secret protec-
tion rather than patents. 

As an alternative to invalidating an entire claim for lack of enable-
ment, the courts could limit a claim to enabled scope only. Superficially at 
least, this approach appears fair to the rights of the patentee insomuch as 
he continues to enjoy the quid pro quo benefit of his contribution to soci-
ety. However, the patentee would have nothing to lose in attempting to 
assert broad claim scope. Courts would subsequently face the time-
consuming and expensive responsibility of rewriting claims to fit the 
scope of enablement. In addition, rewriting a claim to fit its enabled scope 
contradicts the axiom that claims are “the portion of the patent document 
that defines the patentee’s rights.”138 

On balance, the tightened enablement standard epitomized in Medrad 
and BMW has the potential to greatly benefit the patent system. A strong 
enablement requirement ensures that the quid pro quo structure of the pat-
ent system remains viable, whereas a weak enablement requirement would 
deter the second generation of research because second generation patents 
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will be subservient to the overly broad claims of the first generation.139 
Because second generation patentees may be required to share royalties 
with first generation patentees, the incentive to innovate for later genera-
tion inventors will be reduced.140 Furthermore, a stricter enablement re-
quirement may actually stimulate research and development by diverting 
resources away from low value patents.141 Finally, the risk of complete 
claim invalidation under enablement law will arguably dissuade patentees 
from asserting overly broad claims, thus deterring frivolous patent litiga-
tion.  

V. CONCLUSION 
Traditionally, a more lenient standard of enablement was applied to 

inventions in the predictable arts as compared to the unpredictable arts. 
The recent Federal Circuit decisions in Medrad and BMW indicate a de-
parture from this dichotomy. These decisions suggest that the Federal Cir-
cuit is tightening the enablement requirement in the predictable arts by 
demanding that all novel aspects of an invention contain adequate enable-
ment within the specification.  

The tightening of the enablement requirement for the predictable arts 
will deter applicants from asserting overly broad claims and may fuel the 
innovation of second generation inventors. Furthermore, the new standard 
has the potential to unite the doctrines of enablement and written descrip-
tion into a single disclosure doctrine. Unfortunately, the Federal Circuit 
has not explicitly overruled written description case law, and applicants 
are left with confusing and difficult to apply rules that blur the line be-
tween enablement and written description. 
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